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Abstract 

Background and aim 

Diabetes type 2 is a major public health concern worldwide. The increasing 

prevalence of diabetes globally requires countries to develop effective and accessible 

health care systems built around a strong primary care providing generalist care that 

is comprehensive and person-centred. The Chronic Care Model (CCM) is a well-known 

framework that originated in the United States of America (USA) and provides a 

framework for such care for people with diabetes and other long-term conditions 

(LTCs). Indonesia has recently implemented a universal health coverage scheme that 

provides a diabetes management model called Prolanis. Its elements are similar to 

that of the CCM (though no formal reference to the model has been documented) and 

very few studies have evaluated its implementation.  

The PhD thesis aims to assess the appropriateness of the current model of diabetes 

care implemented in Indonesia with the CCM as a model of reference. In order to 

fulfil the aim of this thesis, the following objectives and research questions were 

formulated: 

1. Systematic Review of primary care diabetes management models related to the 

CCM and applied in Southeast Asia 

a. What types of disease management models for diabetes have been tested 

or implemented in Southeast Asian countries? 

b. How are disease management models for diabetes implemented in 

Southeast Asian countries? 

c. How effective are disease management models for diabetes in Southeast 

Asian countries? 

2. Determine the characteristics of the diabetes population in Indonesia 

a. what are the characteristics of individuals with and without diabetes? 

b. What are the characteristics of individuals with diabetes only and 

individuals with diabetes and comorbidities? 

c. What is the prevalence of diagnosed physical and mental comorbidities in 

individuals with diabetes? 

d. What is the relationship between diabetes and health care utilisation? 
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3. Explore the experiences of primary care doctors and patients in the 

implementation of Indonesia’s diabetes management model, Prolanis 

a. How is Prolanis implemented in different primary care settings in 

Indonesia? 

b. What are the factors influencing the implementation of Prolanis? 

c. What are the perceived effects of implementing Prolanis in diabetes care 

provision? 

4. Using the CCM as a reference model, how does the use of Prolanis in Indonesia 

address diabetes management, and how appropriate is it for the Indonesian 

diabetes population? 

Methods 

This thesis comprises of three studies, utilising multiple methods to answer the 

research aim: a systematic review on diabetes management models implemented in 

Southeast Asia; and epidemiological study of the population of people with diabetes 

in Indonesia; and a qualitative study exploring the experiences of primary care 

doctors and diabetes patients on Indonesia’s diabetes management model. 

The systematic review was conducted according to the PRISMA guideline. Eligibility 

screening was conducted on publications gathered from five databases (Medline, 

Embase, PsycInfo, CINAHL, and Web of Science). The epidemiological study used 

publicly available data from the Indonesian Family Life Survey wave 5 (IFLS 5). 

Analysis included multi-stage binary logistic regression analysis. The qualitative study 

involved in-depth semi-structures interviews with primary care doctors and patients 

with diabetes regarding their experience with Prolanis. Interviews were recorded and 

transcribed verbatim and thematic analysis carried out.  

Key results 

The systematic review identified a total of 18 studies, with 15 models of diabetes 

management studies from Indonesia, Malaysia, Singapore, the Philippines, and 

Thailand. Only five studies had a control group. Out of these five, only two were 

RCTs. The findings indicated that the CCM is not widely acknowledged, implemented, 
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or studied in Southeast Asia. Most models of diabetes management in Southeast Asia 

emphasised self-management support and the involvement of communities. Most 

studies reported favourable clinical and non-clinical outcomes and several qualitative 

studies reported improvements in patient’s satisfaction, confidence, and ability to 

manage their diabetes after implementation of new models of diabetes care. 

However, quality appraisal concluded that the included studies were of low to 

moderate quality. 

Secondary analysis of the IFLS 5 data was conducted on total of 31,866 participants; 

of these 31,089 participants did not have diagnosed diabetes (97.5%) and 777 (2.5%) 

had diagnosed type 2 diabetes. The findings revealed that the majority of people 

with diabetes in Indonesia have at least one comorbidity, mainly hypertension and 

high cholesterol. Further analysis showed that having diabetes was a strong predictor 

health care utilisation, however having one or more comorbidities did not reveal an 

increase of likelihood of health care utilisation compared to those with diabetes only. 

Health insurance was a stronger predictor of health care utilisation in the diabetes 

population.  

A total of 18 primary care doctors and 18 patients were interviewed in the qualitative 

study. Analysis revealed that the implementation of Prolanis differed substantially 

between primary care practices. Implementation was greatly influenced by the 

practice setting and the social context of their patients. Group sessions and the 

involvement of communities in the delivery of care was seen as the highlight of 

successful Prolanis implementation. However, several issues were reported including 

lack of practice resources, fragmented care between primary and secondary care, 

and the lack of authority of primary care on comorbidities.     

 

Conclusion 

This thesis has highlighted a number of issues regarding the implementation of the 

CCM in diabetes management specifically in Indonesian primary care. The findings 

suggest that the variation of Indonesia’s primary care practices and social contexts 

contributed greatly to the different ways in which Prolanis was implemented. 

Different from other evidence from Southeast Asian countries however, Prolanis has 
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been implemented into routine care, making the continuation of the programme 

more promising. The prevalence of comorbidities in people with diabetes, as well as 

other LTCs other than diabetes in Indonesia’s population in general, warrants the 

consideration of the expansion of Prolanis beyond diabetes care. The development 

of a high-quality primary care system with fully trained generalist doctors working in 

an integrated multidisciplinary team is essential to provide care that is 

comprehensive and person-centred.    
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Chapter 1 – Introduction 

1.1. Overview 

This PhD thesis sought to understand the current management of diabetes mellitus 

type 2 in primary care in Indonesia, and to provide suggestions for future service 

improvement. It achieved this through several studies that will be presented in this 

thesis individually, then discussed together in the final chapter. 

This chapter provides an introduction towards the PhD thesis. It will first introduce 

diabetes as a complex disease and major public health concern, its approach to 

management, and the use of disease care models in diabetes management in primary 

care. It will then move on to the Indonesian context, the setting in which this PhD 

thesis focuses on, and introduce Indonesia’s health system, the problem of diabetes 

in Indonesia, and Indonesia’s diabetes management model: Prolanis. This chapter will 

end in the acknowledgement of a gap of knowledge that will be addressed as the 

basis of this thesis.  

1.2. Diabetes 

Diabetes is major public health concern worldwide. Within the last few decades, the 

prevalence of diabetes has increased significantly, affecting essentially all regions of 

the world, both developed and developing nations (Guariguata et al., 2014). The 

estimated prevalence of diabetes worldwide was 9.3% (463 million people) in 2019, 

and projected to rise to 10.9% (700 million) by 2045 (Saeedi et al., 2019). This is in 

part related to the increase of the aging population, economic development, and 

associated transitions in culture and unhealthy lifestyles (Zheng et al., 2018, Zimmet 

et al., 2014). Diabetes is a chronic, and incurable disease. It is extremely common 

for people with diabetes to have other long-term conditions (LTCs) as comorbidities 

(Iglay et al., 2016). These LTCs may emerge as a complication of diabetes itself, or 

as a separate condition not directly related to the pathophysiology of diabetes, thus 

it may occur before or after the clinical diagnosis of diabetes. With the increase of 

prevalence of diabetes, together with their resulting complications and/or 

comorbidities, it poses a prominent burden for health systems around the world 

(Gilmer et al., 2005). 
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1.2.1. Pathophysiology and mechanisms of diabetes  

The World Health Organisation (WHO) (2020) defines diabetes as a group of metabolic 

disorders characterised by the presence of elevated blood glucose levels 

(hyperglycaemia) due to defects in insulin secretion, insulin action, or both. There 

are two main forms of diabetes: diabetes type 1 and diabetes type 2. Diabetes type 

1 is caused by the destruction of pancreatic β-cells, resulting in absolute deficiency 

of insulin (Gan et al., 2012). This type of diabetes requires insulin replacement 

therapy for survival. Its frequency is low, relative to diabetes type 2, and most 

commonly diagnosed clinically during childhood and adolescence  (Menke et al., 

2013, Diaz-Valencia et al., 2015). Diabetes type 2 is characterised by relative insulin 

deficiency to a dysfunction of pancreatic β-cells and insulin resistance in target 

tissues (Rodriguez-Saldana, 2019). They are usually diagnosed in adulthood and unlike 

diabetes type 1, people with diabetes type 2 initially do not require insulin 

replacement therapy and can be managed by oral hypoglycaemic agents. However, 

loss of pancreatic β-cells function still occur progressively, despite medication, which 

can lead to the requirement of exogenous insulin (DeFronzo et al., 2013).  

There are many factors which contribute to the pathophysiological pathway of 

glucose intolerance in the development of diabetes type 2 (Rodriguez-Saldana, 2019). 

Insulin resistance in muscle/liver and β-cell failure represent the core abnormality 

which initiate the disease (DeFronzo et al., 2013). Individuals with a genetic 

predisposition to diabetes type 2 inherit genes that make their tissues resistant to 

insulin (Ahlqvist et al., 2011, Groop and Lyssenko, 2008). In the liver, insulin 

resistance is manifested by two conditions: 1) the over production of glucose during 

the basal or fasting state despite the high circulation of insulin, and 2) impaired 

suppression of hepatic glucose production by insulin following a meal (DeFronzo et 

al., 1989, Groop et al., 1989). In the muscle, insulin resistance is manifested by 

impaired glucose uptake after ingestion of carbohydrates, resulting in 

hyperglycaemia following meals (postprandial hyperglycaemia) (Groop et al., 1989, 

Pendergrass et al., 2007). These insulin-resistant states place stress on pancreatic β-

cells to increase insulin secretion to counter insulin resistance. As long as these cells 

are able to sufficiently secrete insulin, glucose levels remain normal. However, with 
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time these cells begin to fail, and postprandial blood glucose levels and subsequently 

fasting blood glucose levels begin to rise, leading to the diagnosis of diabetes type 2 

(DeFronzo et al., 2013, Weyer et al., 2001). The diagnosis of diabetes type 2 is based 

on values of blood glucose or glycated haemoglobin (HbA1c). Diagnostic cut-off values 

according to the World Health Organisation (Organization, 2020), are presented in 

Table 1.1. 

Table 1.1 Diagnostic criteria for diabetes type 2, adapted from WHO 

Measurement Diagnostic cut-off value 

Fasting venous or capillary blood glucose ≥7.0 mmol/L (126 mg/dL) 

2-hout post-load venous blood glucose ≥11.1 mmol/L (200 mg/dL) 

2-hour post-load capillary blood glucose  ≥12.2 mmol/L (220mg/dL) 

Random blood glucose  ≥11.1 mmol/L (200 mg/dL) 

HbA1c 6.5% (48 mmol/mol) 

 

The diabetes epidemic relates particularly to diabetes type 2. Diabetes type 1 is 

genetically predisposed, associated with islet cell autoimmunity. Although diabetes 

type 2 does have genetic predispositions, which makes individuals susceptible to the 

disease, it is more commonly associated with its prime risk factors; obesity, and 

physical inactivity (DeFronzo et al., 2013, Chan et al., 1994, Patterson et al., 2018, 

Henson et al., 2016). These conditions increase insulin resistant states that 

contribute to placing even more stress on pancreatic β-cells to secrete insulin 

(Defronzo et al., 1978, DeFronzo et al., 2013). Other modifiable risk factors include 

high cholesterol and smoking. High cholesterol level, mainly triglycerides, play an 

important role in the development of diabetes type 2 through changes in adipocyte 

metabolism which induce insulin resistance and impair β-cell function (Bays et al., 

2008).  Smoking is strongly associated with both increased incidence and severity of 

diabetes type 2 (Willi et al., 2007). It contributes to the development of diabetes by 

insulin resistance as well as decreased insulin secretion due to pancreatic β-cell 

damage by inflammatory and oxidative pathway mechanisms (Xie et al., 2009). These 

risk factors do not only contribute to the development of diabetes type 2. Once 

diabetes has been apparent, they continue to pose risk for future complications. This 
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thesis focuses on diabetes type 2, and from this point forward will be referred to as 

diabetes. 

1.2.2. Diabetes complications, comorbidities, and impact on health care 

Diabetes poses great burden on health care, as many complications may occur if it is 

uncontrolled (Dall et al., 2010). These complications may arise as acute or chronic 

complications. Acute complications are known as diabetic emergencies, where either 

abnormally high or low levels of blood glucose can lead to life threatening conditions 

(Umpierrez and Korytkowski, 2016). Diabetic ketoacidosis and hyperglycaemic 

hyperosmolar states, two conditions that are characterised by uncontrolled 

hyperglycaemia may be induced by infections, intercurrent illnesses, psychological 

stress, and non-compliance with therapy. On the other end of the spectrum, 

hypoglycaemia, a condition of abnormally low blood glucose level, can be caused by 

loss of autonomic function of blood glucose control, or a side effect of therapy. These 

diabetic emergencies are associated with substantial morbidity and mortality 

(Kitabchi et al., 2009, Pasquel and Umpierrez, 2014, McCoy et al., 2012).  

Chronic complications in diabetes occur as the disease progresses. They begin to 

develop even from the pre-diabetes state, then increase in prevalence as duration of 

diabetes increases, especially if blood glucose levels are not adequately controlled 

(Stratton et al., 2000, Tabák et al., 2009). Persistent exposure of tissues to high 

levels of glucose can lead to endothelial dysfunction of blood vessels, both in small 

(microvascular) and large (macrovascular) vessels (Fowler, 2008, Yan, 2014). 

Microvascular damage will further lead to tissue and organ damage, most commonly 

the kidneys (nephropathy), the eyes (retinopathy), and nerves of both peripheral 

(peripheral neuropathy) and central nervous system (autonomic neuropathy). 

Damage on the macrovascular level can lead to cardiovascular complications such as 

atherosclerosis, cardiomyopathy, myocardial infarction, and stroke (Shah and 

Brownlee, 2016, Yan, 2014, Fowler, 2008). These complications may be further 

accelerated with the presence of other factors, mainly hypertension, dyslipidaemia, 

and smoking (Adler et al., 2000, Adler et al., 2002).  
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Since chronic complications develop even before diabetes is apparent, it is common 

to detect complications even when a diagnosis of diabetes has only just been made. 

Neuropathy, retinopathy, microalbuminuria, and chronic heart disease are amongst 

some of the complications found at diagnosis (Spijkerman et al., 2003, Partanen et 

al., 1995, Martin et al., 2007). Developments in early diagnosis, and improved 

management of diabetes and its cardiovascular risk factors have decreased the 

incidence of these complications, especially in developed nations (Charlton et al., 

2008, Gregg et al., 2016, Nathan, 2015). However, as people with diabetes now live 

longer, prevalence of complications such as chronic kidney disease and end-stage 

renal disease have been shown to be persistently high, particularly among older 

adults (Gregg et al., 2014, Gregg et al., 2016).  

Aside from complications that directly arise from uncontrolled diabetes, several 

indirectly related health conditions may arise in people with diabetes, resulting in 

multimorbidity. Multimorbidity refers to the presence of two or more LTCs without 

an index disease, meanwhile comorbidity refers to the presence of an index disease 

with one or more LTC (van den Akker et al., 1996). In this thesis, diabetes is 

considered the index disease, therefore any other LTC present will be referred to as 

comorbidity. These include infectious diseases, and other LTCs such as 

musculoskeletal complaints, mental health problems, and cancers (Struijs et al., 

2006, Roy and Lloyd, 2012, Merashli et al., 2015). Several aspects of immunity are 

altered in people with diabetes, and hyperglycaemic conditions are thought to 

increase the virulence of some pathogens (Casqueiro et al., 2012, Joshi et al., 1999). 

Urinary tract infection and pulmonary tuberculosis are two of the prominent 

infections to occur more frequently in people with diabetes (Pizzol et al., 2016, 

Hoepelman et al., 2003). Musculoskeletal complaints such as joint pains and 

fibromyalgia are also commonly found in people with diabetes (Yanmaz et al., 2012, 

Merashli et al., 2015). These complaints may not be life threatening, however, it can 

lead to significant pain and disability that is frequently unreported, thus inadequately 

treated (Merashli et al., 2015, Daousi et al., 2004).  Mental health problems such as 

depression are more prevalent in people with diabetes compared to those without 

(Roy and Lloyd, 2012). The physiological changes that occur with diabetes, as well as 



24 
 
the psychosocial burden of managing the disease, are considered to play a part in the 

concurrence of depressive symptoms and diabetes (Mezuk et al., 2008, Renn et al., 

2011). Meanwhile, cancer is closely linked with diabetes as these two diseases share 

many risk factors, including ageing, smoking, and unhealthy lifestyle (Giovannucci et 

al., 2010, Patterson et al., 2018).  

Comorbidities are frequently found in people with diabetes. They hold negative 

effects on mental health, quality of life, and increase frequency of health care visits 

(Salisbury et al., 2011, Fortin et al., 2004, Spangenberg et al., 2011). This leads to 

an increased burden of diabetes on health care costs (Williams et al., 2012, Pagano 

et al., 2016, Fisher et al., 2016, Alva et al., 2015). People with diabetes have a 

significantly higher health care expenditure in their lifetime than those without 

diabetes (Zhuo et al., 2014). The largest component of this cost is hospitalisations, 

followed by outpatient costs, with many direct costs associated with long-term 

complications (Ng et al., 2014, Alva et al., 2015, Pagano et al., 2016).  

Living with diabetes means living with the daily routine of medications, adjustment 

of lifestyles, and monitoring possible complications. It demands a high commitment 

of life-long self-care from affected individuals in order to protect themselves from 

deterioration of health, and maintain a good quality of life. The intangible costs of 

pain, anxiety, and reduced quality of life from living with diabetes are difficult to 

quantify, and are often overlooked (Berry et al., 2015). Living with other LTCs (co-

morbidities) adds to this burden. The presence of comorbidities has been found to 

have the largest impact on health-related quality of life, aside from social and 

environmental factors (Maddigan et al., 2006). The psychosocial challenges related 

to diabetes and its comorbidities, such as depression, anxiety, and disease-related 

distress are common (Tanenbaum et al., 2016, Bruno et al., 2019). These challenges 

shift the mindset of diabetes management from a single disease approach to a more 

integrated and holistic approach.  

1.2.3. Diabetes management 

The goal of diabetes management is to control blood glucose levels, prevent micro 

and macrovascular complications, and detect and manage early complications. This 
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includes the use of various medications that aim to lower blood glucose, blood 

pressure, blood lipids, and medications that manage other cardiovascular risks (Home 

et al., 2008). This complex treatment regimen becomes a burden on the patient, as 

the patient is tasked with a myriad of self-care activities to maintain their health 

(Eton et al., 2012). Adding to this complexity is the commonly found comorbidity in 

people with diabetes (Struijs et al., 2006, Salisbury et al., 2011, Gruneir et al., 2016). 

Therefore, it often leads to psychosocial challenges for the patient (Stuckey et al., 

2014). This burden is an important issue to address, as it can lead to a decrease of 

adherence with treatments and self-care (Vijan et al., 2005, Haynes et al., 2002).  

The management approach of diabetes goes beyond pharmacological interventions, 

encouraging the patient to hold the most important role in the management of their 

condition. It should address various aspects of the patient’s life, their biological, 

psychological, and social situations, aiming not only for improvements in their clinical 

markers, but also their overall quality of life (Brown et al., 2002). While doctors and 

health care professionals are experts in the disease and its care, it is ultimately the 

patients themselves that will manage their disease, incorporating it into their daily 

lives (Bodenheimer et al., 2002a). Traditional models of health care designed to 

address patients with acute conditions, with a disease-oriented approach would not 

be able to provide this. Primary care is the ideal setting in which to manage the bulk 

of people with diabetes, with its distinct attribute of person-centredness.  

Person-centred care incorporates the patient’s illness experience, their psychosocial 

context, and shared decision making between the practitioner and the patient 

(Stewart et al., 2013).  Evidence of the success of a more patient-centred approach 

to care have been seen. A systematic review by Van Dam et al. concluded that care 

programmes that directly enhance patient participation, such as assistant-guided 

patient preparation for patient-provider encounters, patient empowering group 

education, group consultations, or automated telephone management with nurse 

support, were able to improve determinants of patient health behaviour, enhance 

self-management, and improve care outcomes (van Dam et al., 2003).  
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1.2.4. The Chronic Care model for diabetes 

With its complex management, diabetes, as with other LTCs, is commonly managed 

via disease care models.  The Chronic Care Model (CCM) by Wagner was developed in 

the United States of America as a response to the growing need for improvement in 

primary care to provide effective LTC care (Wagner et al., 1996a). The model derives 

from the notion that LTC care takes place within three overlapping galaxies: 1) the 

community, 2) the health care system, and 3) the provider organisation (Bodenheimer 

et al., 2002b). It is within this universe of care that the CCM identifies six essential 

elements: 1) community resources and policies, 2) health care organisation, 3) self-

management support, 4), delivery system design, 5) decision support, and 6) clinical 

information systems. Improvements within these six elements are expected to 

produce productive interactions between prepared, proactive practice teams and 

informed, activated patients in order to improve clinical outcomes.  

Figure 1.1. The Chronic Care Model from The MacColl Center for Health Care Innovation Source: 
(http://www.improvingchroniccare.org/index.php?p=Graphics&s=164) 

 

The elements of CCM are not a precise method of health care delivery to be 

implemented exactly by health providers, rather a set of elements that guide the 
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development of effective chronic care within their own contexts (Bodenheimer et 

al., 2002b). The element of community resources and policies describes an element 

of incorporating the community in the delivery of care. This can be in the form of 

exercise programs, senior centres, and self-help groups. Health care organisation 

addresses the need for reform in the provider’s organisation where its structure, 

goals, values, and its relationships with stakeholders reflect its view in making LTC 

care a priority. Self-management support, an important element of LTC 

management, involves providers and patients working collaboratively in equipping 

patients and their families with the skills and confidence to manage their illness 

(Bodenheimer et al., 2002a). The element of delivery system design emphasises on 

the restructuring of the practice, where there is a clear division of acute care from 

the planned management of LTC care. This division often includes the formation of 

interprofessional practice teams to ensure appropriate care and follow up for LTCs 

(Grumbach and Bodenheimer, 2004). Decision support ensures evidence-based 

clinical practice through activities such as reinforcement of guidelines, specialist 

consultation without always needing a full referral. Meanwhile, clinical information 

systems through computerised information act as registries for patients, reminder 

systems, and feedback to clinicians on patient’s progress. It is with a clear system in 

place that organisation and continuity of patient’s care can be achieved.  

CCM has been used extensively in the management of diabetes. A systematic review 

of diabetes management using CCM in USA’s primary care settings revealed that 

organisational leaders initiated reorganisations at the system level, which has 

improved coordination of care (Stellefson et al., 2013). The use of registries and 

electronic medical records facilitated the establishment of patient-centred goals, 

the monitoring of patient progress, and used to identify gaps in care. Primary care 

physicians were trained to deliver care that is evidence based, and the provision of 

self-management education improved patient outcomes. This review also showed 

that implementation of CCM varies between settings. Not all studies addressed all six 

elements in its care. For example, community resources and policies were described 

in only seven of the 16 studies included in the review.  
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The six elements of CCM are interdependent, and build upon one another 

(Bodenheimer et al., 2002b). However, implementations of the model have seldom 

incorporated all of the elements. A more recent systematic review by Baptista et al 

in 2016 highlighted the variation in implementation (Baptista et al., 2016). The 

review further revealed that evidence of effectiveness varies between studies. Only 

half of the studies included showed significant improvements in clinical outcome such 

as HbA1c, blood pressure, and BMI, suggesting that greater benefits of CCM in 

diabetes management could be obtained through combining all six elements. 

However, no evidence has been established on whether any individual element is 

superior than the other, or whether one combination of elements has greater effects 

than other combinations. This seems to reflect on the nature of CCM, where all six 

elements are complementary with one another. Therefore, to reach the ultimate goal 

to achieve informed activated patients, working together with a prepared proactive 

practice team, all of the elements would need to be implemented. Although evidence 

of the use of CCM in diabetes management is available with a variety of 

implementation strategies and outcomes, these have been conducted in developed 

countries, mainly the USA and Europe.   

Adaptations to the CCM have been made in several countries to develop distinct 

models of care, or for implementation of one or several components of the CCM into 

clinical practice. Two examples of established models based on the CCM are the 

House of Care model from NHS England, originally for people with diabetes and 

further developed to include people with multiple LTCs (Coulter et al., 2013), and 

the FildCare model from the Philippines for people with diabetes (Ku and Kegels, 

2014b). The House of Care model includes all people with LTCs, not only those with 

single disease, and it provides an active role for patients to collaborate with 

healthcare professionals to create a personalised care plan for their condition. The 

model uses a whole-system approach in which care planning between the engaged 

and informed patient and committed healthcare professionals are carried out with 

the adjustments of organisational systems and processes, and involves community 

groups or services through local commissioning (Coulter et al., 2013). The FildCare 

model utilises community health workers in partnership with primary health care 
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centres to monitor and improve diabetes care in the community (Ku and Kegels, 

2014a). These two models are examples of how the CCM can be adapted into different 

contexts. The variability of its implementation provides the opportunity for different 

health systems to use CCM as a basis or guide to develop their own care model that 

suits the context of the people they serve. It is with this consideration that the CCM 

was chosen as the guiding model for the exploration of diabetes management in 

Indonesian primary care in this thesis.  

1.3. Indonesian context 

Indonesia consists of five main islands and hundreds of smaller islands within its 

territory. Figure 1.1 shows the map of Indonesia and its provinces. With over 250 

million inhabitants across the archipelago, the population consists of more than 100 

different ethnic and racial groups (Statistik, 2016). Javanese is the most common 

ethnicity (41.71%), followed by Sundanese, Malay, and Batak (Pitoyo and Triwahyudi, 

2017). Although not a Muslim country, Muslims make up the majority of the 

population in terms of religious belief, followed by Christians (Catholic and 

Protestant), Hindus, Buddhists, and Confucianists. For administrative purposes, the 

country is divided into 34 provinces, with each province consisting of regencies and 

cities. The implementation of a decentralization law in 1999 resulted in local 

governments holding a greater role in the administration of their areas, including 

health care (Pudjirahardjo and Sopacua, 2006). This is to ensure a more effective and 

efficient administration of provinces, regencies, and cities. However, several issues 

remain centralized to the national government such as foreign policy, defence, and 

monetary policy. In regard to health care, prior to the implementation of a universal 

health coverage (UHC) scheme in 2014, local governments issued health benefits for 

the poor within their jurisdiction that were not covered by the national government.  
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Figure 1.2. Map of Indonesia. Source: Indonesia Demographic and Health Survey 2012 

 

1.3.1. Indonesia’s health system 

Indonesia’s health sector historically originated as a non-profit private sector during 

the Dutch colonial period (Agustina et al., 2019). After its independence in 1945, the 

Indonesian government began to shift health care towards the public-based sector. 

However, in 1965, as a new political power of the New Order came to power, the 

country focused on development through market-oriented economic growth. The 

country concentrated only on the welfare of its government workers, military 

personnel, and workers in the formal sector (full employment status), as they were 

considered integral to the development of the economy. Thus, public health 

insurance was limited to government workers through Asuransi Kesehatan/Askes, 

military personnel through Asuransi Angkatan Bersenjata Republik Indonesia/Asabri, 

and formal workers through Jaminan Sosial Tenaga Kerja/Jamsostek. Health care for 

the remaining population was left to the market through private insurance providers 
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or out-of-pocket payment, with private health care services flourishing ever since it 

was permitted by the government in 1986 (Mahendradhata et al., 2017).  

A political transformation in 1998 led to the decentralisation of the government in 

1999 (Pudjirahardjo and Sopacua, 2006). This resulted in the reorganisation of the 

health system in which the Provincial Health Office and District Health Office are 

now authorised to formulate and implement policies regarding health development, 

health services, and health human resources within their area of jurisdiction 

(Mahendradhata et al., 2017). Regardless of this change, the government expanded 

its insurance scheme at the national level to target the poor through Jaminan 

Kesehatan Masyarakat/Jamkesmas, in 2008 (Pisani et al., 2017, Sparrow et al., 2013). 

Meanwhile, local governments also developed and implemented their own schemes 

in the form of poverty-targeted social health insurance, Jaminan Kesehatan 

Daerah/Jamkesda for those not included in the Jamkesmas scheme (Pisani et al., 

2017).  

In 2004, a National Social Security Law, Sistem Jaminan Sosial Nasional/SJSN was 

established (Arifianto, 2004a). This included a plan for universal health coverage that 

was finally implemented through the scheme Jaminan Kesehatan Nasional/JKN in 

2014. With this scheme, all prior public insurance schemes merged into one single 

Social Security Agency for Health, Badan Pelaksana Jaminan Sosial Kesehatan/BPJS-

K that delivers the national health insurance programme (Mboi, 2015). While the 

population previously insured through their respective public schemes were 

automatically transferred to the JKN scheme, the remaining population needed to 

enrol individually into the scheme and individually pay for their premiums. Prior to 

the implementation of JKN, only 49.5% of the country’s population were insured 

through various public schemes (Statistics Indonesia (Badan Pusat Statistik - BPS) et 

al., 2013). With its implementation in January 2014, the JKN scheme resulted in 

about 75.9% of the population insured in 2018 (Agustina et al., 2019). The remaining 

population without insurance would access healthcare through their own out-of-

pocket payments. Government health facilities at all levels (primary, secondary, and 

tertiary care) automatically serve the population through the JKN scheme. Private 

healthcare facilities have the option to be contracted by BPJS-K to serve patients 
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within the JKN scheme, or they can opt out of the scheme entirely and only serve 

patients in a private capacity. Private healthcare care facilities not contracted by 

BPJS-K still thrive alongside the JKN scheme, especially in urban settings in Indonesia. 

This is more likely due to people’s preference for accessing hospitals and specialist 

care directly by paying out-of-pocket, rather than being required to follow the 

referral procedure in the JKN scheme.  

1.3.2. Indonesia’s primary care 

Indonesia’s primary care is defined as “services that are provided by a non-specialist 

health-care worker and accessible on a first point of contact basis” (Mahendradhata 

et al., 2017). Primary care facilities comprise of government-run community health 

centres (Pusat Kesehatan Masyarakat / Puskesmas) (55.8%), private clinics (13.7%), 

and individual doctor practices (22.9%) (Claramita et al., 2017). Prior to JKN, primary 

care in Indonesia was considered irrelevant (Sista, 2010). For those with insurance, 

secondary and tertiary care was accessible directly, without prior contact to primary 

care. With the implementation of JKN, primary care now holds an important role. 

Insurance holders must opt into any primary care facility within their area of 

residence that are in contract with BPJS-K. Access to secondary and tertiary care 

must now be through their respective primary care provider (Mahendradhata et al., 

2017). Patients outside the JKN scheme, however can still access any type of 

healthcare directly with out-of-pocket payments.  

Puskesmas is the first contact care for outpatients in the community. It is situated at 

the regency level and supports a wider network of primary care services that reach 

the village level. Established in 1968, Puskesmas were tasked to offer multiple health 

services including curative, rehabilitative, preventive, and promotive services 

delivered within its area of jurisdiction and through outreach programmes in the 

community (Mahendradhata et al., 2017). However, due to the flourishing private 

sector, especially in urban areas of Indonesia, the role of the Puskesmas has 

somewhat shifted to low-quality, cheap health care for  poorer communities (Reich 

and Takemi, 2016). Meanwhile, private primary care consists of private clinics and 

individual doctor practices (Claramita et al., 2017). Most operate on an independent 
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basis. To be able to serve patients under the JKN scheme, practices would collaborate 

with BPJS-K through renewable contracts (Mahendradhata et al., 2017).  

All primary care facilities serve the population through the JKN scheme with a 

monthly capitation payment system from BPJS-K (Mahendradhata et al., 2017). 

Capitation payment is calculated on the number of registered patients within the 

facility regardless of the number and type of health service provided. This capitation 

is then adjusted based on the fulfilment of service commitments that is evaluated 

every three months in the form of Commitment Based Partnership (Kerjasama 

Berbasis Komitmen / KBK) (Kesehatan, 2017). Target indicators of this evaluation 

are: 1) patient contact rate of ≥150 per 1000 patients; 2) ratio of non-specialistic 

referrals of <5%; and 3) ratio of contact of Prolanis (programme for chronic disease 

management targeting diabetes and hypertension) patients of ≥50%. Prolanis is a 

programme dedicated for diabetes and hypertension where patients need to be 

enrolled into this model of care in order to receive its services. The contact ratio of 

Prolanis patients is calculated based on actual attendance of Prolanis patients out of 

total patients enrolled. Practices are encouraged to reach the targets of these 

indicators through capitation adjustments. Capitation will be paid in full (100%) when 

all three of these indicators are met, while payment will be reduced to 95%, 92.5%, 

and 90% when only two, one, or none of the indicators are met respectively. Figure 

1.3. summarises the capitation adjustment based on the three-month evaluation 

process.  

 

 

 

 

 

 

 

Figure 1.3. Summary of capitation adjustment for primary care practices based on service 
commitment evaluation 
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General practice is not yet a specialty in Indonesia, and doctors working in primary 

care are medical graduates, without additional training in the field of primary care 

(Claramita et al., 2011). Recently, further training in primary care has been 

introduced in the form of Family Medicine postgraduate courses and master’s degree 

in Family Medicine offered by Universitas Gadjah Mada. A National Act in 2013 

outlined the need to educate “primary care physicians” that will be equivalent to 

family medicine specialists, or general practitioners (GP) in other parts of the world. 

This resulted in the formation of an Indonesian National Board of Primary Care 

Physicians to formulate the standards and regulations in preparation of GP specialist 

training to be conducted in highly accredited medical faculties across the country 

(Claramita et al., 2017). While waiting for this specialist training to be established,  

Universitas Gadjah Mada have conducted postgraduate trainings in Family Medicine 

in affiliation with the District Health Office of the Special Region of Yogyakarta, 

Indonesia (Claramita et al., 2018). Although it was open for all practicing primary 

care doctors, the District Health Office specifically assigned primary care doctors 

employed in Puskesmas within their jurisdiction to attend the training.  

1.3.3. Diabetes in Indonesia 

Indonesia is no exception to the increased burden of diabetes. The Institute for 

Health Metrics and Evaluation (2017) revealed that diabetes has become one of the 

leading causes of Disability Adjusted Life Years (DALYs) in the country. From the year 

2006 to 2016, the number of DALYs of diabetes increased by 54.9%, making it the 

third leading cause of DALYs in 2016. It was also the third leading cause of death in 

2017, increasing by 50.1% from the year 2007, making it the third leading cause of 

death and disability combined. Being the fourth most populous country in the world 

with over 260 million people, Indonesia holds the number 7 rank in the top 10 

countries for number of people with diabetes (20-79 years) in 2019, with 10.7 million 

people (Saeedi et al., 2019). This number is projected to increase to 16.6 million in 

2045.  

The International Diabetes Federation calculated Indonesia’s diabetes prevalence 

(20-79 years) to be 6.2% in 2019 (Saeedi et al., 2019). The two countries with the 

highest numbers of people with diabetes are China with 12.4% in 2018 (Wang et al., 
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2021), and India with 8.9% in 2019 (Pradeepa and Mohan, 2021). This prevalence of 

diabetes in Indonesia (6.2%), compared to other populous low-middle income 

countries needs to be viewed with caution, as undiagnosed diabetes appears to be a 

prominent issue in Indonesia (Kemenkes, 2018). The Indonesian Ministry of Health, 

through its annual Basic Health Research presented two outlooks in calculating the 

prevalence of diabetes in the population of aged 15 and over (Kemenkes, 2018). One 

is the prevalence of doctor-diagnosed diabetes, and another as the prevalence of 

diabetes based on blood glucose examinations (using diagnosis cut-off from the 

American Diabetes Association and Indonesia’s Endocrinologist Association). A 

difference was found between the two prevalences in this 2018 Basic Health Research 

Report. The prevalence of diabetes was found to be 2.0% (95% CI 2.0 to 2.1) when it 

has been diagnosed by a doctor. However, when blood glucose levels were measured 

during data collection, the prevalence increased to 10.9% (95% CI 10.5 to 11.2). This 

suggests that the majority of people with diabetes in Indonesia are not being 

diagnosed by health care professionals, which is highly likely to result in inadequate 

management and poor health outcomes. 

Since the introduction of JKN, diabetes care has shifted from secondary care to 

primary care. Where previously the majority of the population paid out-of-pocket for 

health services, secondary care in hospitals, or specialists care was considered a 

better level of care compared to primary care (Mahendradhata et al., 2017). It is 

then unsurprising that the majority of diabetes patients received care from 

specialists in secondary care (Soewondo et al., 2010, Soewondo et al., 2013).  Even 

when primary care was presented with diabetes patients, the role of the primary care 

doctor mainly focused on referring these patients to a higher level of care, whether 

to hospitals (Pranoto et al., 2015), or direct referral to specialists such as 

ophthalmologists (Adriono et al., 2011). 

1.3.4. Indonesia’s diabetes management model: Prolanis 

The change in delivery of health care in Indonesia meant a significant shift of patients 

from secondary care to primary care. With JKN, Indonesia has implemented a 

diabetes and hypertension management model in primary care named Prolanis (Idris, 

2014). Compared to similar industrialised countries such as China and India, Indonesia 
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has accomplished a roll out of a nation-wide model of diabetes care, whereas reports 

in China and India have been mainly delivery of care models in project mode. These 

include The Chunampet Rural Diabetes Prevention Project implemented in rural parts 

of South India to provide comprehensive diabetes care and promote prevention of 

diabetes using telemedicine (Mohan et al., 2014); and a randomised controlled trial 

in Shanghai, China of an integrated intervention programme which included in-depth 

diabetes education, blood glucose monitoring, nutrition counselling, and meal plans 

(Sun et al., 2008). These studies resulted in favourable clinical outcomes such as 

improved HbA1c and blood pressure.  

Indonesia’s model of care was initially established for patients within Askes with the 

aim to reduce complications and referrals to secondary and tertiary care (Askes, 

2012). However, no publicly available documentation is available  on the 

development of the model, and the model was rolled over on to the JKN scheme 

under BPJS-K. Under Askes, the model was limited to patient registry and monthly 

consultation and medication. Under the new scheme, Prolanis has been expanded to 

include re-structuring of care delivery with Primary Care at the core. The model 

focuses heavily on diabetes patient registry, self-management support, community 

involvement through group activities, re-structuring of care delivery, and equipping 

primary care doctors with the appropriate skills to manage diabetes. Patients 

enrolled in Prolanis receive services such as monthly consultations, lab examinations, 

education sessions, group exercise, monthly medication prescription, home visits, 

and reminders via mobile text messaging (Kesehatan, 2014). Although no formal 

document explicitly mentions Wagner’s Chronic Care Model in the development or 

publication of Prolanis, its components and emphasis mirror several components of 

the CCM. A summary of Prolanis Services based on the CCM can be viewed in Table 

1.2. below.   
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Table 1.2. Prolanis services according to Wagner’s Chronic Care Model  

Element of the Chronic Care 

Model 

Prolanis 

Health care organisation Part of primary care scoring system for contract renewal 

Delivery system design • Health consultation 

• Monthly prescriptions 

• Lab examination 

• Group education and exercises 

Decision support Training for doctors 

Clinical information systems Diabetes registry 

Community resource and 

policies  

Group education and exercises 

Self-management support 

 

Implementing Prolanis does not bring direct financial benefit to primary care 

practices. Its financial benefit is seen in the form of reduced use of the capitation 

fund by the practices through a distinct medication procurement scheme.  

Medications for Prolanis patients are obtained from an affiliated pharmacy which 

they claim directly to BPJS-K, thus not reducing the capitation of the practice. 

Practices do not receive any additional funding for carrying out Prolanis unless they 

carry out two additional services: 1) lab examinations within the practice (not 

referring patients to an affiliated private lab); or; 2) formation of patient group/club 

for exercise and/or educations sessions. This additional payment is paid in the form 

of reimbursements for fees spent. The implementation of Prolanis is a pre-requisite 

for practices to be contracted by BPJS-K, as Prolanis attendance is one of the 

components of evaluation for capitation adjustment. Therefore even though there 

are no direct financial incentive, practices will still take part in implementing the 

programme.  

While Prolanis attempts to provide a comprehensive management of diabetes in 

primary care,management of diabetes through a multidisciplinary primary care team 

is notextensively available. Screening such as eye examinations and feet 

examinations may be conducted in primary care, however there is no specific 
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programme or guideline for those examinations. Referrals to secondary care are 

currently for diagnosis of an established complication, and not for screening purposes 

(Adriono et al., 2011).   

Studies on Prolanis itself are limited, published studies are in Indonesian 

unaccredited journals, and some are in the form of undergraduate thesis or master’s 

dissertation. BPJS-K claims that it carries out routine analysis or Prolanis patients’ 

clinical outcomes, however these analyses are not publicly available. Published 

studies on Prolanis are small-scaled, poorly conducted, and focused only on one 

primary care setting (Ahmad et al., 2017, SARI, 2014, Purnamasari, 2017, Sitompul 

et al., 2016). Studies that were conducted during the early implementation of 

Prolanis reported that health professionals’ understanding of the model was lacking, 

that there was no clear standard operating procedure to be used as guidance, and 

therefore not all practices implemented Prolanis in the same manner (Ramsar, 2017, 

Rosdiana et al., 2017, Sitompul et al., 2016). Evidence on whether Prolanis is being 

implemented as intended or meets the original aims is lacking. 

1.4. Gap of knowledge 

The evidence on the use of CCM in diabetes management have been mainly from 

developed countries. Evidence on its use in the context of a developing nation such 

Indonesia is severely lacking. Although Indonesia has its own diabetes management 

model, Prolanis, which contains elements of CCM, scientific evidence on its 

implementation is sparse. The absence of publicly available documentation on its 

development makes the development and use of a theory of change model for 

Prolanis unfeasible. Therefore, this PhD thesis was designed to address the gap of 

knowledge on the exploration of diabetes management in Indonesia, and how Prolanis 

is implemented in Indonesian primary care, its appropriateness to the population, 

and how it compares to Southeast Asian nations, using the CCM as a model of 

reference.  
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1.5. Chapter Summary 

Diabetes is a major concern for health systems worldwide, including Indonesia. The 

complexity of diabetes drives the need for its management to be delivered in a 

comprehensive, and patient-centred manner. The use of diabetes management 

models, most notably those deriving from CCM have been implemented worldwide, 

although most published evidence has focused on developed countries. While the 

Prolanis model introduced in Indonesia has several components of the CCM model, 

robust evidence of its implementation was lacking when this thesis commenced. 

There was a need to examine how Prolanis was being implemented and whether it 

suited the contexts of Indonesia. Chapter 2 will outline the overall research aim of 

this thesis, together with the research questions that flow from this aim.  
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Chapter 2 – Aim and Objectives 

2.1. Aim 

This PhD thesis aimed to assess the appropriateness of the current model of diabetes 

care implemented in Indonesia, with the CCM as a model of reference. 

2.2. Research Questions 

In order to fulfil the aim of this thesis, the following objectives and research 

questions were formulated. 

1. Systematic review of primary care diabetes management models related to 

the CCM and applied in Southeast Asia 

a. What types of disease management models for diabetes have been 

tested or implemented in Southeast Asian countries? 

b. How are disease management models for diabetes implemented in 

Southeast Asian countries? 

c. How effective are disease management models for diabetes in 

Southeast Asian countries? 

2. Determine the characteristics of the diabetes population in Indonesia 

a. What are the characteristics of individuals with and without diabetes? 

b. What are the characteristics of individuals with diabetes only and 

individuals with diabetes and comorbidities? 

c. What is the prevalence of diagnosed physical and mental comorbidities 

in individuals with diabetes? 

d. What is the relationship between diabetes and health care utilisation? 

3. Explore the experiences of primary care doctors and patients in the 

implementation of Indonesia’s diabetes management model, Prolanis 

a. How is Prolanis implemented in different primary care settings in 

Indonesia? 

b. What are the factors influencing the implementation of Prolanis? 

c. What are the perceived effects of implementing Prolanis in diabetes 

care provision? 
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4. Using the CCM as a reference model, how does the use of Prolanis in Indonesia 

address diabetes management, and how appropriate is it for the Indonesian 

diabetes population? 
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Chapter 3 Chapter 3 – Methodology 

3.1. Overview 

This chapter addresses the research methodology considered and applied across the 

thesis. This thesis comprises of three studies, utilising multiple methods to answer 

the research aim: a systematic review on diabetes management models implemented 

in Southeast Asia, an epidemiological study of the population of people with diabetes 

in Indonesia, and a qualitative study exploring the experiences of primary care 

doctors and diabetes patients on Indonesia’s diabetes management model.  

Methodology refers to “the rationale and the philosophical assumptions that underlie 

any natural, social or human science study”, and method refers to the specific 

technique and procedure used to conduct the study that are determined by the 

methodology (McGregor and Murnane, 2010).Conducting a research study involves the 

consideration of three interconnecting components: philosophy; research design; and 

specific methods (Creswell and Creswell, 2017). This chapter will explain and discuss 

the philosophical foundation of this PhD thesis, which led to the selection of the most 

appropriate research design and research methods. Details of specific methods are 

given in the relevant chapters (systematic narrative review in Chapter 4, cross-

sectional epidemiology study in Chapter 5, and qualitative in-depth interview in 

Chapter 6). 

3.2. Methodological considerations 

3.2.1. Philosophical Worldview 

Creswell (Creswell and Creswell, 2017) highlighted four worldviews that are 

commonly held by researchers that lead to the application of quantitative, 

qualitative, or mixed method approaches. These are post-positivism, constructivism, 

transformative, and pragmatism. Post-positivism upholds a deterministic philosophy, 

whereby in order to understand the world, verification and testing of laws and 

theories are conducted. The researcher begins with a theory, then collects data using 

objective measurements and observation that will either support or refute the 

theory. The research design applied with a post-positivism lens is typically 
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quantitative. On the other hand, constructivism seeks subjective meanings of 

experiences. These experiences are varied and multiple, which are dependent on 

social and historical contexts. Contrary to the post-positivism view, the constructivist 

inductively develops a theory or pattern of meaning from the data collected and 

adopts a qualitative approach.  

While post-positivism and constructivism lead to two distinct approaches in research, 

quantitative and qualitative respectively, the transformative and pragmatic 

worldviews do not uphold one specific research approach. These two worldviews may 

apply a mixed-methods approach of both quantitative and qualitative positions to 

answer their inquiry. The difference between these two worldviews lies in the 

motivation of inquiry. The transformative worldview is motivated by a political 

agenda of social justice and human rights that focus on the needs of marginalised 

communities (Mertens, 2010). The issues of focus include empowerment, inequality, 

oppression, domination, suppression, and alienation. Meanwhile, pragmatism focuses 

on solutions to problems (Ormerod, 2006). It emphasises the research question and 

uses all relevant approaches to address and answer the question. Therefore, it leads 

to the application of multiple methods, different worldviews, and different 

assumptions with various forms of data collection and analysis. 

3.2.2. Mixed method / Multiple method approach 

Mixed method research is defined as “the class of research where the researcher 

mixes or combines quantitative and qualitative research techniques, methods, 

approaches, concepts or language into a single study” (Johnson and Onwuegbuzie, 

2004). Without the restriction of a single approach to research, the mixed method 

approach utilises various methods to fully answer the research questions, especially 

when there are combinations of questions that need to be answered. The selection 

and application of both quantitative and qualitative methods must be carried out 

with careful consideration to justify their utility over a single method approach to 

answer the research question. 

There are three core mixed methods designs: convergent; explanatory sequential; 

and exploratory sequential (Creswell and Creswell, 2017). These three designs differ 
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in their approach to data collection, data analysis and integration, and 

interpretation. The convergent design collects quantitative and qualitative data in 

no particular order. The explanatory sequential design involves a sequence of data 

collection where quantitative data is first collected and analysed, for the findings to 

be used in the planning of the subsequent qualitative data collection. This design is 

used to have the qualitative findings explain further the results of the initial 

quantitative data collection. Meanwhile, the exploratory sequential design is the 

reverse of the explanatory sequential design. It starts with a qualitative data 

collection which is analysed and then used to build a quantitative instrument to be 

used in data collection. This design allows the quantitative data collecting instrument 

to be tailored to the individuals being studied. The integration of quantitative and 

qualitative components in both the explanatory and exploratory sequential designs 

may use a technique described as following a thread (Moran-Ellis et al., 2006).  

A true mixed methods approach requires robust integration of findings from 

quantitative and qualitative data. Without such  integration, the approach is called  

multi-method rather than mixed method, where the combination of any different 

methods contribute to the generation of conclusions (Hesse-Biber and Johnson, 

2015). The integration of mixed methods findings can be achieved through several 

techniques such as triangulation, ‘following a thread’, and generating a mixed 

methods matrix (O’Cathain et al., 2010). In the process of triangulation, data are 

analysed separately, and then considerations are made on whether findings from each 

method confirm, complement, or contradict each other. ‘Following a thread’ refers 

to the technique of selecting questions or themes from one type of data and following 

it through another type of data. An example of this would be when findings from a 

qualitative interview generates a key theme, the researcher will then explore 

whether this theme can be followed through with findings from the quantitative data 

and aid in its interpretation. Meanwhile, the mixed methods matrix uses a matrix to 

directly compare quantitative and qualitative data collected from the same cases.  

The use of a mixed methods approach is considered beneficial in supporting the 

evidence for the conclusion through the integration of both quantitative and 

qualitative findings (O’Cathain et al., 2010). Narration from qualitative data can be 
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used to add context and meaning to numbers and statistical tests in quantitative 

analysis, while, numbers can be used to add precision to the context and story of the 

qualitative study (Johnson and Onwuegbuzie, 2004). However, it can be difficult to 

carry out a mixed methods approach due to time constraints and the need for a 

research team that has both quantitative and qualitative expertise.  

This PhD thesis used a pragmatic lens to guide the choice of approach implemented. 

The research query started with a problem of diabetes management in primary care 

in Indonesia. As previously outlined in Chapter 1, primary care has only been recently 

given the role of diabetes management in Indonesia’s new JKN scheme. There is little 

information on the development of the diabetes management programme, Prolanis, 

its appropriateness to Indonesia’s population with diabetes, or how it is 

implemented. In order to address these issues, a single method of investigation was 

considered insufficient. Multiple approaches were deemed necessary to address the 

overall aim of the thesis, and a systematic review, an epidemiological study, and a 

qualitative study were planned. The multiple approaches used in this thesis do not 

follow a sequential manner, rather all studies are independent of one another and 

the results of each study are incorporated in the General Discussion Chapter (Chapter 

7) to address the overall research aim. Findings from the multiple methods used are 

combined to allow conclusions to be drawn. The rationale of the use of different 

methods in the three studies in this thesis will be further elaborated in the next 

section. 

 

  

 

 

 

 

 

Figure 3.1. Approach used to answer the overall research aim 
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3.3. Systematic Review 

The first study in this thesis was a systematic review of literature, to review diabetes 

management models in Southeast Asia. The review sought to identify, appraise, and 

synthesise empirical evidence to be compared with Indonesia’s diabetes management 

model. The geographical region of Southeast Asia was used as a limit to provide 

contextual comparison with Indonesia. The similarities in health systems and cultural 

contexts between Southeast Asian nations and Indonesia will provide a more 

appropriate and relevant comparison. The objective of the systematic review was to 

identify the types of diabetes management models implemented in Southeast Asia, 

how they are implemented, and how effective they are. The breadth of this objective 

led to the option of a mixed method review.  

A mixed methods systematic review combines studies from different research 

paradigms of both quantitative and qualitative to generate evidence. The inclusion 

of diverse types of research  maximises the findings in order to inform policy and 

practice (Pearson et al., 2015). The conduct of a mixed methods systematic review 

can be based on three general frameworks: segregated, integrated, or contingent 

(Sandelowski et al., 2006). The segregated framework maintains a clear distinction 

between quantitative and qualitative evidence, conducting individual synthesis of 

each category of evidence before a final synthesis which combines the two. The 

integrated framework directly combines both forms of data to be synthesised into 

one single mixed methods synthesis. Meanwhile, the contingent framework involves 

two or more syntheses of the data in a sequential manner, using either integrated 

and/or segregated synthesis to generate a subsequent synthesis until the final result 

answers the objective of the review. The use of these frameworks depends on the 

studies found and the data being analysed. The specific methods used in this thesis 

are described in detail in Chapter 4.  

3.4. Epidemiology of diabetes in Indonesia study 

An epidemiological study was used to answer the second aim of the thesis: to 

determine the characteristics of the people with diabetes in Indonesia. Epidemiology 

is defined by Porta as “the study of the occurrence and distribution of health-related 
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states or events in specified populations, including the study of the determinants 

influencing such states, and the application of this knowledge to control health 

problems” (Porta, 2014). The rationale for an epidemiology study in this thesis was 

to provide information on the distribution, determinants and frequency of diabetes 

along with its comorbidities in the Indonesian population, something that has not 

been conducted before. This information was used to discuss the landscape of the 

diabetes population in Indonesia, and to consider whether the current diabetes 

programme is appropriate. 

There are two main types of epidemiological study, observational, and experimental 

(Bonita et al., 2006). An observational study measures various variables without any 

intervention from the investigator, which are then examined and presented in a 

descriptive and analytical manner. Meanwhile, experimental studies involve an 

intervention which aims to alter a determinant of disease such as an exposure or 

behaviour, or to change the progress of disease with treatment. The aim in this thesis 

was to undertake an observational epidemiological study to provide a descriptive and 

analytical analysis of the condition of the diabetes population in Indonesia.  

The three most common types of observational epidemiology are cross-sectional, 

cohort, and case-control (Mann, 2003). Cross-sectional studies are used to measure 

the prevalence of disease, which is the number of cases within a population at a given 

point in time (Porta, 2014). Because cross-sectional data are gathered in only one 

point in time, differentiation between cause and effect cannot be determined. This 

type of observational study can be used to identify associations that can be further 

investigated through cohort or experimental studies. Cohort studies are used to 

determine incidence, causes, and prognosis. Incidence refers to the new number of 

cases within a population in a specified period of time (Porta, 2014). Data of events 

are gathered in chronological order, therefore can be used to distinguish between 

cause and effect. This is because cohorts measure potential causes before the 

occurrence of outcome. With data from cohort studies, risk factors can be analysed, 

and relative risk can be calculated. Meanwhile, case-control studies compare groups 

in a retrospective manner. A group of people with the outcome of interest are 

matched and compared with a control group which consists of people that do not 
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have the outcome of interest. It seeks to identify possible predictors of outcome and 

is most suitable for rare diseases. Since data are collected retrospectively, predictors 

cannot be calculated in terms of relative risk, rather odds ratios. 

Sources of data for epidemiological studies can be through primary or secondary data 

collection (Bonita et al., 2006). Primary data collection refers to data gathered 

directly by the researchers themselves to answer their research questions. 

Meanwhile, secondary data uses existing data that have already been gathered, 

usually by large government institutions or health care facilities to be analysed 

further according to the researchers’ interest. The use of secondary data has become 

increasingly common in epidemiology and public health research. This is due to the 

widely increasing availability of data regarding health. Many countries routinely 

collect national health data that can be readily used by researchers to analyse 

outcomes of interests that will take up too many resources if conducted as primary 

research (Boslaugh, 2007). However, analysis of secondary data is limited to the data 

available, its completeness, and its quality. Therefore, utilisation of secondary data 

must acknowledge the process of primary data collection, its purpose, who collected 

them, the information collected, its time frame, its methodology, and its data 

management (Johnston, 2017).  

For this study, data were first sought from the Ministry of Health of the Republic of 

Indonesia to obtain data from the routinely collected Basic Health Research 

(Riskesdas). However, the request for said data was denied, citing lack of novelty 

(letter of rejection in Appendix A). An appeal was sought via email to the Ministry 

which  was not granted and no further communication was received from the Ministry. 

Therefore, this thesis used publicly attainable data instead from the Indonesian 

Family Life Survey (IFLS) by the RAND corporation, allowing a cross-sectional 

secondary data analysis of the diabetes population in Indonesia. Ensuring that the 

thesis could still deliver a comprehensive examination of the current epidemiology 

of diabetes in Indonesia. The specific research methods regarding this data and the 

analyses conducted are presented in detail in Chapter 5.  
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3.5. Qualitative study 

The qualitative component of this thesis was conducted to address the third aim of 

the thesis: exploring the experiences of primary care doctors and patients in the 

implementation of Indonesia’s diabetes management model, Prolanis. A qualitative 

study was conducted to provide a story on how Prolanis is being implemented, its 

perceived effects, and factors that influenced its implementation.  

The use of qualitative methods is directed to provide an in-depth and interpreted 

understanding of research participants regarding their social circumstances, 

experiences, perspectives and histories (Ritchie et al., 2013). In order to achieve 

this, the methods used include: observation, focus groups, in-depth individual 

interviews, and analysis of documents and texts. Focus groups and in-depth 

interviews are two of the most common methods used in qualitative research. Focus 

groups rely on group discussion and dynamics to identify perceptions, thoughts, 

impressions of a select group of people regarding a specific topic of investigation 

(Kitzinger, 1995). With group processes, it helps people explore and clarify views 

which can deepen insights from the respondents’ own circumstances (Ritchie et al., 

2013). This is most useful in research where the group process will illuminate the 

research topic, providing an opportunity to explore how people think about the topic, 

how opinions emerge through conversation with others. In-depth interviews view the 

person being interviewed as an individual expert. Therefore, it enables people to talk 

in more detail about their personal feelings, opinions, and experiences to provide 

insight into how they interpret their world. This is most suitable for research that 

requires an understanding towards complex systems, processes, or experiences due 

to the depth of focus.  

Sampling methods in qualitative studies vary greatly from quantitative studies. While 

quantitative studies use probability sampling, intended to be statistically 

representative, qualitative studies do not. The selection of sample in a qualitative 

study is conducted deliberately to reflect specific features within the sampled 

population (Ritchie et al., 2013). The main sampling approaches for qualitative 

studies include purposive sampling, theoretical sampling, and convenience sampling.  
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Purposive sampling refers to the selection of samples based on their particular 

characteristics that will enable detailed exploration and understanding of the topic 

being studied (Patton, 2007). These criteria are determined from the beginning of 

the study to yield the type of sample composition that suits the study’s aim and 

coverage. Theoretical sampling is similar to purposive sampling but selects samples 

on the basis of their potential to contribute to the development and testing of 

theoretical constructs (Draucker et al., 2007). This is often conducted in an iterative 

manner, whereby the researcher selects an initial sample, analyses the data, and 

then selects further samples to refine theories or categories that have emerged from 

previous samples. Convenience sampling however does not refer to any clear 

sampling strategy and instead samples are chosen based on ease of access (Ritchie et 

al., 2013).    

There is a diverse range of analytical approaches in qualitative studies including 

grounded theory, interpretative phenomenological analysis, narrative analysis, 

content analysis, and thematic analysis. Thematic analysis is seen as a foundational 

method for qualitative analysis (Braun and Clarke, 2006). It is a method to analyse 

and report patterns or themes within data. Themes capture important features of 

the data in relation to the research question that represent a patterned response or 

meaning within the whole data set. This can be done in two ways, inductive or 

theoretical thematic analysis. In inductive approaches, the themes are generated 

from the data themselves, while in theoretical approaches, themes are 

predetermined based on the researcher’s theoretical interest.  

This thesis attempts to answer the question of implementation of Prolanis in 

Indonesia using in-depth interviews with primary care doctors and patients. A 

maximum variation purposive sampling method was used to capture the variety of 

primary care practices in Indonesia, from the type of primary care practice, and 

urban rural settings. With maximum variation, a deliberate strategy was used to 

include samples which vary from one another (Ritchie et al., 2013). Interview data 

were analysed using inductive thematic analysis to provide a story on how doctors 

and patients experienced Prolanis. The specific research methods used for this study 

are presented in Chapter 6. 
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3.6. Chapter summary 

Several methods were used to meet the overall aims of this thesis. These were chosen 

to provide an exploration of Prolanis implementation, its comparison to Southeast 

Asian nations, and its appropriateness for the diabetes population in Indonesia. The 

approaches used started with a systematic review of diabetes management 

programmes in Southeast Asia. This provided contextually relevant empirical 

evidence to be compared with and discussed in the context of Indonesia’s Prolanis. 

The epidemiological approach used secondary analysis of health data to provide 

information on the characteristics of Indonesia’s diabetes population. Meanwhile the 

qualitative study using in-depth interviews provided meaningful insight on the 

experiences of doctor and patients in the current implementation of Prolanis. The 

three following chapters will further describe the specific methods used in each 

study, along with its findings.  
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Chapter 4 – Diabetes Management Models in 

Southeast Asia: A Systematic Review 

4.1. Overview 

This chapter presents a systematic review of diabetes management models in 

Southeast Asia. There have been previous systematic reviews on the implementation 

of chronic disease management models in diabetes type 2 care, but these have 

focused on studies conducted in western countries, principally the USA, but also 

Europe, United Kingdom, and Australia. The lack of studies originating from Asia, and 

Southeast Asia specifically, begs the question on whether disease management 

models specific for diabetes type 2 have been tested or implemented in the region. 

Although the existing systematic reviews on chronic disease management models, 

and diabetes type 2 management models are useful as a foundation and comparison 

to the Indonesian context, this study sought to retrieve and analyse studies that have 

been specifically conducted in Southeast Asia, for a more appropriate and relevant 

comparison. There was not enough internationally published research in Indonesia to 

conduct a systematic review just in this country. The findings of this systematic 

review will be used as a source of discussion and reflection of Indonesia’s own 

attempt at implementing a disease management model for diabetes type 2. This 

systematic review was registered in Prospero (registration number 

CRD42017073967). 

4.2. Aim and Research Questions 

This study addresses the first aim of the PhD, which is to systematically review 

published evidence of disease management models for diabetes type 2 in Southeast 

Asia. The research questions being addressed are: 

1. What type of disease management models for diabetes type 2 have been tested 

in Southeast Asia? 

2. How are disease management models for diabetes type 2 implemented in 

Southeast Asia? 
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3. How effective are disease management models for diabetes type 2 in Southeast 

Asia? 

4. What are the barriers and facilitators of the implementation of disease 

management models for diabetes type 2 in Southeast Asia? 

4.3. Methods 

The methodological considerations related to this systematic review are described in 

detail in chapter 3.  

4.3.1. Identification of relevant studies 

This systematic review followed a protocol of systematically selecting and reviewing 

studies according to the PRISMA guideline (Moher et al., 2015). Eligibility screening 

of studies through title, abstract, and full text were conducted from studies that 

have been gathered from five databases (Medline, Embase, PsycInfo, CINAHL, and 

Web of Science). Reference screening was also conducted for included studies to 

identify additional studies that may not have been obtained from the database 

search.  

The search strategy used the following concept filters: 1) diabetes type 2; 2) primary 

care; and 3) disease management. Selected subject headings were combined with 

key words relating to the three main concept filters to create a search strategy for 

each database used for the search. The formulised search strategy was then reviewed 

and discussed by all three reviewers: Aghnaa Gayatri (AG), Dr Barbara Nicholl (BN), 

and Professor Stewart Mercer (SM). An additional review and discussion of the search 

strategy was carried out with the College of MVLS librarian to ensure thoroughness of 

the search. The complete search terms used for each database are presented in 

Appendix B.  

The yielded results from the five databases used were exported into a bibliographical 

software EndNote for duplication detection (Bramer et al., 2016, Hupe, 2019). After 

de-duplication, the final reference list was exported into a systematic review 

assistance software, DistillerSR (2011) for additional de-duplication and selection of 
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studies. Identification of studies from databases and de-duplication was conducted 

by one reviewer, AG.  

4.3.2. Selection of studies 

This review followed a systematic screening process of selecting studies from title, 

abstract, through to the full text. Inclusion and exclusion criteria were formulated 

to determine eligible studies to be reviewed. These criteria were chosen to aid the 

selection of studies that were directly relevant to the research aim and objectives, 

with specific criteria regarding the study design, population, intervention, and 

setting. 

Only studies published in peer-reviewed journals and that examined the testing or 

implementation of a chronic disease management model for diabetes type 2 were 

included. Diabetes management interventions had to include elements of the CCM. 

These were defined as the organization of health care, self-management support, 

decision support, delivery system design, clinical information systems, and 

community resources and policies. Studies on drug trials or specific pharmacotherapy 

interventions for diabetes were excluded. Only studies addressing diabetes type 2 in 

the adult population were included, thus excluding studies on diabetes type 1, 

gestational diabetes, pre-diabetes or impaired fasting glucose states, studies in 

children or adolescent population, and studies that addressed chronic disease 

management not specifically conducted for diabetes type 2. Quantitative, 

qualitative, and mixed-method studies were included. Quantitative studies included 

randomized and non-randomized controlled trials of interventions on diabetes type 2 

management in the primary care setting, either from the organizational and 

management of practice, service delivery, or direct intervention with patients. 

Studies using qualitative methods included studies involving primary or secondary 

analysis of qualitative data describing the implementation of a disease management 

model for diabetes type 2. Articles of descriptive case studies, literature or 

systematic reviews, meta-analysis, commentary or opinion studies with no research 

component were excluded. Systematic reviews were not included as they are 

considered as secondary sources. Any systematic reviews found were checked to 

ensure appropriate primary studies were included in the current review. Grey 
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literature such as reports, working papers, government documents, evaluation were 

not included since these studies may have no research component, and/or not peer 

reviewed. Studies that examined the implementation of diabetes type 2 management 

models in secondary or tertiary care setting, or specialized diabetes clinics were also 

excluded. Studies were only included if published in English. A summary of the 

inclusion and exclusion criteria is presented in Table 4.1. 

Table 4.1. Inclusion and exclusion criteria 

Inclusion Exclusion 

• Peer-reviewed journals 

• CCM element: 

o Organization of health care 

o Self-management support 

o Decision support 

o Delivery system design 

o Clinical information systems 

o Community resources and 

policies 

• Diabetes type 2  

• Primary care setting 

• Adult population 

• Original research 

• Conducted in Southeast Asia 

• Quantitative studies 

• Qualitative studies 

• Mixed-methods studies 

• English language 

• Full text available 

• Drug trials or specific pharmacotherapy 

interventions 

• Diabetes type 1 

• Children or adolescent population 

• Gestational diabetes 

• Pre-diabetes or impaired fasting glucose 

states 

• Conference proceedings 

• Editorials 

• Research protocols 

• Descriptive case studies 

• Literature or systematic reviews 

• Commentary or opinion studies 

• Secondary or tertiary care setting 

• Specialised diabetes clinics 

• Not English language 

• Full text unavailable 

 

Screening of included studies in this review follows the PRISMA guideline, applying 

title, abstract, and full text screening. An additional country screening was applied 

after abstract screening and before full text screening for practical reasons to allow 

a more efficient full text screening process. All screening of studies was carried out 

using the systematic review software, DistillerSR. References were first selected 

based on title by AG.  A form consisting of selection questions were then applied to 

screen the abstracts, this was carried out by two reviewers, AG and BN or SM. Any 

conflicts that arose at this stage resulted in the conflicted studies being included in 

the next stage of screening. After abstract screening, country screening was done by 
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one reviewer, AG. This process looked at the full text of studies and screened for 

studies that were not conducted in Southeast Asia, which were then excluded. A full 

text screening was then carried out for the remaining references using a selection 

form. This was carried out by two reviewers, AG and BN or SM.  At this stage, any 

conflicts that arose were discussed with a third reviewer (BN or SM) to decide on 

inclusion/exclusion. The selection forms used for abstract and full text screening are 

available in Appendix C. 

A flowchart of the selection process is presented in Figure 4.1.  The final database 

search used for the review was conducted on the 4th of June 2017. A total of 14,319 

references were obtained through the five database searches. After de-duplication, 

4,154 references were removed, and a total of 10,165 references were confirmed for 

title screening. A total of 8,443 references were excluded from the title alone, mostly 

due to having titles that explicitly stated either diabetes type 1, gestational diabetes 

or pre-diabetes, specific pharmacotherapy trials, or conducted in children or 

adolescent population. This resulted in 1,722 references going through to abstract 

screening stage. The abstract screening process resulted in 1,095 studies excluded 

and 627 studies remaining for the next stage. Excluded studies were due to studies 

that were conducted in countries outside of Southeast Asia, conference proceedings, 

editorials/opinion studies, case studies or reviews, and prevention/screening 

programmes. Country screening before the full-text screening was carried out to 

exclude studies that were not set in Southeast Asia. This resulted in 589 studies 

excluded and a total of 38 studies to be screened in full text. In the full text screening 

stage, 22 studies were excluded due to: no CCM element in its query (n=10), not set 

in primary care (n=3), being only conference proceedings (n=6), not diabetes type 2 

(n=1), and full text not available after library request (n=2). Out of the two articles 

that were not available, AG was only able to contact the author of one of the articles. 

However, they were not able to provide the full text of their paper in English, as it 

was in Thai language. This resulted in 16 studies that were eligible for extraction and 

synthesis. Additional reference screening of these 16 studies resulted in an additional 

of two studies being identified and included after full text screening by two 
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reviewers, AG and BN or SM. Thus, a final total of 18 studies were included for quality 

appraisal, extraction, and synthesis.  

Since the database search on the 4th of June 2017, an updated search of the databases 

was conducted on the 29th of May 2018 which did not result in the identification of 

any new studies to be included in this review.  

Figure 4.1. Flowchart of selection process of studies, adapted from the PRISMA flowchart (Moher et 
al., 2015). 
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4.3.3. Quality appraisal 

This systematic review of publications on diabetes type 2 management models in 

Southeast Asia includes issues of both implementation and effectiveness. Such 

interventions are often complex (with more than one intervention component) rather 

than more straightforward interventions such as drug trials. Complex interventions 

generally involve multiple interacting components which are often programmatic and 

highly dependent on the context in which they are being implemented (Greenhalgh, 

2014, Rychetnik et al., 2002). An intervention might also be considered complex when 

there are a range of behaviours targeted; the number of groups, settings, or levels 

targeted; or there is a flexibility in the delivery or component of the intervention 

(Skivington et al., 2021). Therefore, when attempting to assess the quality of such 

studies, one cannot simply assess methodological quality and risk to bias. For complex 

interventions, in order to assess transferability, information is also needed on the 

intervention itself, the evaluation of context in which it is applied in, and the 

interaction between intervention and context (Rychetnik et al., 2002). Other 

elements of complex interventions include the development, refinement, and testing 

of programme theory, engagement of stakeholders, identification of key 

uncertainties, refinement of intervention, and economic considerations (Skivington 

et al., 2021). These aspects, which are central to understanding complex 

interventions, are lacking from traditional appraisal criteria or tools.  

There is no gold-standard tool to appraise study quality (Katrak et al., 2004). The 

extent of bias affecting the results of a study also cannot be determined in absolute 

terms (Higgins and Altman, 2008). Commonly followed guidelines on the reporting of 

clinical trials, observational studies, or qualitative studies are merely checklists to 

guide the reporting of a study (Booth et al., 2014, Knottnerus and Tugwell, 2008, 

Moher et al., 2001), where no judgement on quality is assessed. Established quality 

appraisal tools that assess methodological aspects to detect bias are mostly design-

specific (Higgins et al., 2011, Sterne et al., 2016), making it difficult for a review 

with high heterogeneity, such as this review, to compare study quality between the 

included studies. A quality appraisal tool by the Effective Public Health Practice 

Project (EPHPP) (Thomas et al., 2008) was developed to evaluate a range of designs 
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in observational quantitative studies with a single tool. However, the components 

relating to complex interventions are still lacking.  

Quality indicators in qualitative studies differ to that of quantitative studies. The 

ability of quantitative and qualitative studies to ensure the validity and reliability of 

their findings are fundamentally different due to their differing nature of enquiry 

(Mays and Pope, 1995). The three criteria argued to be the foundation of good 

qualitative health research include interpretation of subjective meaning, description 

of social context, and attention to lay knowledge (Popay et al., 1998). These criteria 

can be examined in the theoretical basis, sampling strategy, scope of data collection, 

description of data collected, and concern with generalizability or typicality of a 

qualitative study.  A variety of appraisal tools for qualitative studies are available 

that differ in the criteria being used to guide the appraisal process (Hannes et al., 

2010). A Framework for Qualitative Evaluation designed by the UK Cabinet Office 

(Spencer et al., 2003) focuses on assessing methods that are used in government-

based evaluations, while a more generic tool such as the Critical Appraisal Skills 

Programme (CASP) can be applied in generally all methods of qualitative method 

(Nadelson and Nadelson, 2014).  

Judgement on the quality of included studies in this review did not result in exclusion 

of studies considered of low quality. A meta-analysis was not carried out since 

included studies were highly heterogeneous, i.e., they consisted of various 

interventions and outcome measures which could not be pooled together for analysis. 

Considerations were made regarding the purpose of this review and the variety of 

critical appraisal tools available. This review appraised the quality of included studies 

using a set of criteria that have been adapted from the EPHPP for quantitative 

studies, and the CASP for qualitative studies, adjusted to the nature of the included 

studies and the objectives of this review. These criteria were not used as a rating 

scale to determine quality of studies included in a quantitative manner. However, 

they were used to inform a general conclusion on the quality of studies, ranging from 

low, moderate, to high quality. Additional component of complexity that were added 

in the appraisal were that of context. Other elements of complexity were not 

included as most included studies in the review were testing an intervention in a 
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single research setting. The forms for quality appraisal are presented in Appendix D. 

Quality assessment of included studies were conducted by two reviewers: AG and BN 

or SM, and any conflicts were discussed with a third reviewer BN or SM. 

4.3.4. Data extraction and synthesis 

Data of included studies were extracted using a data extraction form that was created 

to address the objectives of this review. The data extraction form is shown in 

Appendix E. Data extraction was conducted by two reviewers: AG and BN or SM. Any 

conflicts were discussed with a third reviewer, BN or SM.  

Due to the diversity of studies included in this review, of both quantitative and 

qualitative studies, a mixed-methods synthesis was conducted. A segregated 

framework analysis was chosen which maintained a clear distinction between 

quantitative and qualitative evidence extracted from the included studies. This 

evidence was utilised to analyse this systematic review in relation to the objectives. 

Descriptions of the intervention or models of diabetes management that were 

implemented in the included studies are presented in relation to the CCM. 

Comparison and contrasts between models were made to assess effectiveness, as well 

as its facilitators and barriers to implementation.  

4.4. Findings 

4.4.1. General description of included studies 

Table 4.2 provides a summary of the general description of the included 18 studies. 

The  studies  were conducted in five different countries in Southeast Asia: three from 

Indonesia (Hartayu et al., 2012a, Hartayu et al., 2012b, Widyahening et al., 2014), 

two from Malaysia (Ismail et al., 2013, Lee et al., 2016), four from the Philippines 

(Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 2015, Paz-Pacheco et 

al., 2017), one from Singapore (Goh et al., 2015), and eight from Thailand 

(Prueksaritanond et al., 2004, Chaiopanont, 2008, Chaveepojnkamjorn et al., 2009, 

Sukwatjanee et al., 2011, Mekwiwatanawong et al., 2013, Jiamjarasrangsi et al., 

2014, Susilparat et al., 2014, Jaipakdee et al., 2015). Although no time limit was 

employed in the database search process, the studies obtained were fairly recent, 
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with the oldest study published in 2004 (Prueksaritanond et al., 2004), while the most 

recent was published in 2017 (Paz-Pacheco et al., 2017). The settings in which the 

studies described their study were variable. Six studies were set in urban settings 

(Ismail et al., 2013, Chaveepojnkamjorn et al., 2009, Mekwiwatanawong et al., 2013, 

Jaipakdee et al., 2015, Jiamjarasrangsi et al., 2014, Lee et al., 2016), two in rural 

settings (Prueksaritanond et al., 2004, Chaiopanont, 2008), and three in both urban 

and rural settings (Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 2015). 

Meanwhile, seven studies did not specify their urban/rural setting (Hartayu et al., 

2012b, Hartayu et al., 2012a, Widyahening et al., 2014, Paz-Pacheco et al., 2017, 

Goh et al., 2015, Sukwatjanee et al., 2011, Susilparat et al., 2014).    

A mixture of study designs was used in the studies that were included. Most of the 

studies used a quantitative approach. In studies that assessed outcomes of 

interventions, a randomized controlled trial (Jaipakdee et al., 2015, 

Chaveepojnkamjorn et al., 2009, Ismail et al., 2013, Paz-Pacheco et al., 2017), or 

quasi-experimental (Hartayu et al., 2012b, Hartayu et al., 2012a, Ku and Kegels, 

2014a, Ku and Kegels, 2014b, Ku and Kegels, 2015, Prueksaritanond et al., 2004, 

Chaiopanont, 2008, Sukwatjanee et al., 2011, Susilparat et al., 2014) design was 

used. Observational cross-sectional design was used in studies that surveyed patients’ 

or physicians’ views on a model that had already been implemented 

(Mekwiwatanawong et al., 2013, Jiamjarasrangsi et al., 2014, Goh et al., 2015, 

Widyahening et al., 2014). There was only one study who used a purely qualitative 

approach (Lee et al., 2016), where views of patients and health care professionals 

were explored on a patient decision aid for insulin initiation in type 2 diabetes in 

Malaysia. Two studies incorporated a qualitative component alongside their 

quantitative study, assessing the implementation of a self-help group for rural Thai 

elders, and a diabetes self-management programme with computer assisted 

instruction in Thailand (Sukwatjanee et al., 2011, Jaipakdee et al., 2015).  

The studies included in the review were assessed as being of low or moderate quality. 

Studies rated low on quality were due to methodological flaws that could have 

influenced the credibility of their findings. These flaws were mainly relating to 

sampling, data collection, and analysis methods. Those rated as moderate on quality 
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had no major methodological flaws, but lacked information on context, rigour of 

analysis, and overstating their overall conclusion based on their results.   
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Table 4.2. General description of included studies 

No Author, year Country Objectives Setting Design Quality 

1 Hartayu et al., 2012 

(Hartayu et al., 2012a) 

Indonesia To improve outcome measures by using the 

Community-based interactive approach for 

diabetes mellitus (CBIA-DM). 

NR* Quantitative: 

Quasi-experimental (three-

group before-after 

intervention) 

Low 

2 Hartayu et al., 2012 

(Hartayu et al., 2012b) 

Indonesia Improving of Type 2 Diabetic Patients’ 

Knowledge, Attitude and Practice Towards 

Diabetes Self-care by Implementing CBIA-DM 

NR* Quantitative 

Quasi-experimental (three-

group before-after 

intervention) 

Low 

3 Widyahening et al., 

2014 (Widyahening et 

al., 2014) 

Indonesia To explore the degree of general 

practitioners’ awareness of agreement with, 

adoption of and adherence to the type 2 

diabetes mellitus guidelines in Indonesia, and 

identify associated physicians’ characteristics 

NR* Quantitative 

Cross-sectional survey 

Low 

4 Ismail et al., 2013 

(Ismail et al., 2013) 

Malaysia To determine the difference in diabetes 

control between patients who undertake 

SMBG and those who have their blood glucose 

level monitored in public health clinics 

Urban  

 

Quantitative: 

Randomised controlled trial 

Low 

5 Lee et al., 2015 (Lee et 

al., 2016) 

Malaysia To explore patients’ and health-care 

professionals’ views on the content and 

format of a patient decision aid on insulin 

initiation 

Urban Qualitative 

In-depth interview and focus 

group discussion 

Low 

6 Ku & Kegels, 2014a (Ku 

and Kegels, 2014a) 

Philippines To investigate the effects of implementing a 

context-adapted diabetes self-management 

education and support (DSME/S) project based 

on chronic care 

models in the Philippines, on knowledge, 

attitudes, self-management practices, 

adiposity/obesity and glycaemia 

of people with diabetes 

Urban and 

rural 

 

Quantitative 

Quasi-experimental (one 

group before-after 

intervention) 

Moderate 

7 Ku & Kegels, 2014b (Ku 

and Kegels, 2014b) 

Philippines To examine the effects of integrating the 

selected chronic care elements in the local 

Urban and 

rural 

Quantitative Moderate 
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No Author, year Country Objectives Setting Design Quality 

health systems on health care workers’ 

knowledge and skills in primary diabetes care 

and on the glycemia of people with diabetes.  

 Quasi-experimental (two 

groups before-after 

intervention) 

8 Ku & Kegels, 2015 (Ku 

and Kegels, 2015) 

Philippines To investigate the effects of implementing 

elements of a context-adapted chronic 

disease care model (CACCM) in two local 

government primary health care units of a 

non-highly urbanized city and a rural 

municipality in the Philippines on Patients’ 

Assessment of Chronic Illness Care (PACIC) 

and glycaemic control (HbA1c) of people with 

diabetes 

Urban and 

rural 

 

Quantitative 

Quasi-experimental (one 

group before-after 

intervention) 

Low 

9 Paz-Pacheco et al., 2017 

(Paz-Pacheco et al., 

2017) 

Philippines To assess the effectiveness of a community-

based DSME program in improving 

anthropometric, biochemical, and health 

behaviour outcomes among persons with 

diabetes 

NR* Quantitative  

(Quasi experimental) 

Low 

10 Goh et.al, 2015 (Goh et 

al., 2015) 

Singapore 1. To assess iDAT app usage in patients with 

type 2 diabetes 

2. Identify and characterize short-term 

(8week) trajectories of use of the iDAT 

app among patients with type 2 diabetes 

mellitus  

3. Identify patient characteristics associated 

with different trajectories 

NR* Quantitative 

Longitudinal (cohort?) 

Low 

11 Prueksaritanond et.al, 

2004 (Prueksaritanond 

et al., 2004) 

Thailand To evaluate the efficacy of patient-centered 

clinical care on type 2 diabetes 

Rural Quantitative 

Quasi experimental (one 

group before-after 

intervention) 

Low  

12 Chaiopanont, S., 2008 

(Chaiopanont, 2008) 

Thailand To evaluate the hypoglycemic effect of SKT1 

(Somporn Kantaradusdi -Triamchaisri 

technique 1) on type 2 diabetic patients at 

Rural  

 

Quantitative Low  
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No Author, year Country Objectives Setting Design Quality 

Wat Khae Nok Primary health care center in 

Nonthaburi province, Thailand  

Quasi experimental (one 

group before-after 

intervention) 

13 Chaveepojnkamjorn 

et.al, 2009 

(Chaveepojnkamjorn et 

al., 2009) 

Thailand To determine the effects of a Self-help group 

by comparing the patients’ quality of life 

using the same indicators with patients 

undergoing standard care at a primary level  

Urban Quantitative 

Randomised controlled trial 

 

Moderate 

14 Sukwatjanee et.al, 2011 

(Sukwatjanee et al., 

2011) 

Thailand To gain a better understanding of the process 

and perceived benefits for rural Thai elders, 

with T2D, participating in a self-help group on 

diabetes.  

(a) Explore the elders’ perspectives with 

respect to how taking part in a self-help group 

on diabetes affected their self-care ability 

and Quality of life (QOL)  

(b) Compare the elders’ self-efficacy and QOL 

scores, and blood glucose levels, before and 

after participation in a self-help group on 

diabetes  

NR* Mixed-methods 

One group before-after 

intervention (quasi-

experimental) 

Observation of group process  

Moderate  

15 Mekwiwatanawong 

et.al, 2013 

(Mekwiwatanawong et 

al., 2013)  

Thailand To compare the difference in outcomes 

among persons with diabetes receiving care at 

three primary care settings 

Urban Quantitative 

Cross-sectional (descriptive-

comparative) 

Moderate 

16 Jiamjarasrangsi et.al, 

2014 (Jiamjarasrangsi et 

al., 2014) 

Thailand To assess the progress of CCM implementation 

on system-wide to improve type 2 diabetes 

care in a developing country. 

Specifically, this study aims at surveying the 

extent to which type 2 diabetes patients 

report having received CCM-based services in 

different types of health care facilities 

throughout Bangkok 

Urban Quantitative 

Cross-sectional  

Moderate  
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No Author, year Country Objectives Setting Design Quality 

17 Susilparat et al., 2014 

(Susilparat et al., 2014) 

Thailand To study outcomes of the specific health care 

services that providing health education in 

parallel with counselling by Islamic leader 

during Ramadan 

NR* Quantitative 

quasi-experimental (two 

groups before-after 

intervention) 

Low 

18 Jaipakdee et.al, 2015 

(Jaipakdee et al., 2015) 

Thailand 1. To compare HbA1c level, health 

behaviour, depression, and quality of life 

between people with diabetes receiving a 

diabetes self-management program with 

computer assisted instruction, and those 

receiving routine care. 

2. To assess the benefits, flexibility, 

barriers, satisfaction, and impact of DSMS 

program 

Urban Mixed methods 

Cluster RCT 

Focus group discussion 

 

Low 

*NR = Not Reported 
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4.4.2. Disease management models for diabetes and its implementation 

There was a total of 15 models of diabetes management in the 18 studies included in 

this review; a summary of the models can be viewed in Table 4.3. Only two studies 

specifically mentioned the CCM as the basis of their models, one in the Philippines 

(Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 2015), and another in 

Thailand (Jiamjarasrangsi et al., 2014). Although other models did not specifically 

mention the CCM, their models or interventions included elements of CCM. Thirteen 

of the models included elements of self-management support (Jaipakdee et al., 2015, 

Susilparat et al., 2014, Jiamjarasrangsi et al., 2014, Sukwatjanee et al., 2011, 

Chaiopanont, 2008, Chaveepojnkamjorn et al., 2009, Prueksaritanond et al., 2004, 

Goh et al., 2015, Paz-Pacheco et al., 2017, Ku and Kegels, 2014a, Ku and Kegels, 

2014b, Ku and Kegels, 2015, Hartayu et al., 2012b, Hartayu et al., 2012a, Ismail et 

al., 2013, Mekwiwatanawong et al., 2013). Two models were solely on decision 

support, in the form of a guideline for the management of diabetes for physicians 

(Widyahening et al., 2014), and patient decision aid for insulin initiation (Lee et al., 

2016). One study focused on the elements of organisation of health care and delivery 

system design, in addition to self-management support, evaluating three types of 

care models in a primary care setting (Mekwiwatanawong et al., 2013). 

Models that consisted of an element of self-management support used either separate 

individual/group approach, or a combination of both. Models that delivered self-

management support in the form of group education sessions by health professionals 

were: community-based interactive group model by Hartayu (Hartayu et al., 2012b, 

Hartayu et al., 2012a); diabetes care education and local meditation exercise by 

Chaiopanont (Chaiopanont, 2008); contextual model for Muslims during Ramadan 

(Susilparat et al., 2014); and diabetes self-management support with computer-

assisted instruction (CAI) (Jaipakdee et al., 2015). Three models also delivered self-

management support in group format, however they were led and conducted by 

peers, not by the health care professionals. These were: diabetes self-management 

education (DSME) with peer educators by Paz-Pacheco (2017); self-help group on 

diabetes by Chaveepojnkamjorn (Chaveepojnkamjorn et al., 2009); and self-help 

group on diabetes for rural Thai elders by Sukwatjanee (Sukwatjanee et al., 2011). 
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The study by Mekwiwatanawong evaluated three types of care models that delivered 

self-management support through individual consultations (Mekwiwatanawong et al., 

2013), while the FilDCare model from the Philippines by Ku and Kegels delivered self-

management supported individually in clinical and community settings (Ku and 

Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 2015). Another model on self-

management support that targeted individual patients was specifically to monitor the 

use of a smartphone app to monitor diet and exercise (Goh et al., 2015). The models 

by Ismail and Prueksaritanond incorporated both individual and group approaches in 

delivering self-management support(Ismail et al., 2013, Prueksaritanond et al., 

2004). Most models on self-management support alone were short-term, with the 

intervention carried out within several weeks, and assessment carried out up until six 

months post-intervention at most. A summary of the implementation characteristics 

of the included studies can be viewed in table 4.4.  

The primary care practices in which the interventions were implemented ranged from 

public primary care centres (Ismail et al., 2013, Ku and Kegels, 2014a, Ku and Kegels, 

2014b, Ku and Kegels, 2015, Paz-Pacheco et al., 2017, Goh et al., 2015, Chaiopanont, 

2008, Chaveepojnkamjorn et al., 2009, Sukwatjanee et al., 2011, Mekwiwatanawong 

et al., 2013, Jaipakdee et al., 2015, Jiamjarasrangsi et al., 2014, Susilparat et al., 

2014), community setting (Hartayu et al., 2012b, Hartayu et al., 2012a), and primary 

care (outpatient care) units of hospitals (Prueksaritanond et al., 2004, 

Chaveepojnkamjorn et al., 2009, Sukwatjanee et al., 2011). Almost all models 

targeting patients had a participant demographic in the older age group, with a mean 

age of approximately 50 years. The self-help group model by Sukwatjanee (2013) 

specifically targeted elderly Thai population, with a mean age of 66.5 years. 

Meanwhile, the diet and exercise smartphone app by Goh (2015) and the self-help 

group model by Chaveepojnkamjorn (2009) recruited patients with a mean age of 

48.2, and 48.9 years respectively. Most studies also had a majority of female 

participants, with some having more than a 70% female study population (Paz-

Pacheco et al., 2017, Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 

2015). Information regarding race or ethnicity were extracted, however only studies 

conducted in Malaysia and Singapore (3 studies) had this information (ethnicity of Malay, 
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Indian, and Chinese). Thus, ethnicity was not included in the comparison of all studies 

included. 

Not all studies from the studies included in this review described their intervention 

or model in detail. Therefore, not all studies can be compared in terms of model 

implementation. Most models were carried out as interventions directly targeted at 

patients, be it through modified individual consultations or group education or 

support sessions. One study that looked at the use of a diabetes management 

guideline in Indonesia, solely targeted primary care physicians (Widyahening et al., 

2014), and another looked at patients as well as physicians’ views on the use of a 

patient decision aid for insulin initiation (Lee et al., 2016). Studies that described a 

more comprehensive model implemented in routine care will be highlighted below. 

First-Line Diabetes Care (FiLDCare) Project (Ku and Kegels, 2014a, Ku and Kegels, 

2014b, Ku and Kegels, 2015) 

The FiLdCare project is a context-adapted CCM implemented in the Philippines. This 

model was created to integrate care for patients with chronic conditions (including 

type 2 diabetes) with other primary care activities. It implemented the CCM elements 

of health care organisation by creating a chronic care team, delivery system design 

by redistributing chronic care tasks, decision support by training health care workers, 

and self-management support services for patients.  

This model started off by creating a chronic care team, composed of municipal/city 

health officers (MHO/CHO), nurses, midwives, and community-based health workers. 

Clinical consultations were conducted by MHO/CHO, self-management education 

activities by MHO/CHO or nurses, and self-management support activities reassigned 

to midwives and community-based health workers. All health care workers received 

further training on diabetes management based on their respective roles. The training 

took a holistic approach to managing diabetes, focusing on the biopsychosocial 

approach, active listening, patient and family empowerment, and social mobilisation. 

The delivery of care consisted of one-on-one diabetes self-management education 

during regular clinic consultations, at least once every three months. This was 
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followed by community-based diabetes self-management support by midwives or 

community-based health workers through home visits or in the community health 

stations.  

Patient-centered care model in Thailand (Prueksaritanond et al., 2004) 

This model incorporated patient-centred care, combining an individual and group 

approach. In the initial visit, a patient-patient, patient-physician, and patient-health 

care team were established. Individual visits were conducted to assess fasting plasma 

glucose (FPG) levels, medication changes, and counselling when necessary. The group 

process comprised of six to ten patients per visit. It emphasised exploration, 

assessment, and analysis of the clinical nature of diabetes within the group, 

comorbidities, patients’ ideas, feelings, expectation and function, drug compliance, 

and eating and exercise behaviours. Nutrition and exercise education workshops were 

conducted by a nutritionist and physical therapist. Patients were advised to take 

notes and self-record diaries two days per week. Nutritional, exercise, and self-care 

activities were assessed at every appointment.  

Three models of primary care delivery in Thailand (Mekwiwatanawong et al., 2013) 

The study by Mekwiwatanawong (2013) assessed and compared the outcomes of 

diabetes care in three primary care practice models that emphasised the role of nurse 

practitioners (NP) in diabetes care. NPs in Thailand are nurses that went through four 

months of training after two years of clinical practice as a registered nurse (RN). The 

training programme was developed to ensure universal coverage amid severe 

physician shortage. The NPs were expected to work in primary care units to provide 

integrated services which include health promotion, disease prevention, disease 

detection, diagnose and treatment of common health problems, management of 

chronic conditions, and care of terminally ill patients.  

The models of primary care with NPs were: 1) health centres without physicians; 2) 

health centres with physicians on rotation; and 3) upgraded health centres with a 

full-time family medicine or general practice physician (GP). The first model was 

implemented in a small community health centre which served up to 5,000 people at 
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the sub-district and village level. It consisted of one NP or one registered nurse (RN) 

and one to two community health workers. The second model was in a large 

community health centre covering 5,000-10,000 people which consisted of one or two 

NPs and two to four community health workers with a rotating physician. The third 

model was referred to as a Community Medical Unit covering 10,000-15,000 people. 

It consisted of at least one physician, two to three NPs, and four to six community 

health workers. All three models provided five specific aspects of diabetes care: 

screening and diagnosis, pharmacological treatment, follow-up and evaluation of 

treatment outcomes, complication screening, and education for self-care and 

lifestyle adjustment.   

The comprehensive care management project for type 2 diabetes and related 

conditions in Thailand (Jiamjarasrangsi et al., 2014) 

This project was based on the CCM, driven via the country’s universal coverage health 

insurance scheme. Top up money was offered to contracted primary care units for 

activities of 1) diabetes education for high-risk individuals; 2) self-management 

support for patients with diabetes; and 3) regular monitoring and follow-up of 

glycemic control status, mouth hygiene, and diabetes complications. No further 

elaboration of how these activities were carried out was described. 

Contextual education for self-management for Muslims during Ramadan in Thailand 

(Susilparat et al., 2014) 

This model was developed and implemented specifically during the fasting period in 

the month of Ramadan in a primary care unit. This model emphasised on a holistic 

strategy to suit patients’ lifestyles, cultures and religious beliefs to prevent severe 

complications during Ramadan. It consisted of diabetes self-management education 

and medical nutrition therapy that were delivered in parallel with Islamic principles. 

This education session was delivered in a group format by a physician and an Islamic 

leader. This model also included individual appointments for the adjustment of 

medication and dosage during the fasting period according to a guideline developed 

by the Thai Muslim Medical Association.  
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Self-management support programme with computer-assisted instruction (CAI) in 

Thailand (Jaipakdee et al., 2015) 

This model focused on the use of CAI for the delivery of self-management support in 

a group setting provided by trained nurses in primary care. Three nurses in each 

primary care unit were trained in a two-day intensive course. The CAI consisted of 

two components: 1) the disease process of diabetes; and 2) skill learning on 

management, lifestyle changes, and psychological support. It included video lessons, 

stories, graphics, animated images, interviews and demonstrations. This session was 

conducted once every six months for three hours.  
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Table 4.3. Disease management models for diabetes in Southeast Asia 

No. Author, Year Country Description of care model CCM element 

1. Hartayu et al., 2012 

(Hartayu et al., 2012a) 

Hartayu et al., 2012 

(Hartayu et al., 2012b) 

 

Indonesia Community-based interactive approach in the form of small-

group problem-based intensive discussions followed by 

individual assessment with a facilitator present 

Self-management support 

Community resources 

2. Widyahening et al., 

2014 (Widyahening et 

al., 2014) 

 

Indonesia Type 2 diabetes guideline from the consensus on the 

Management of Type 2 Diabetes Mellitus 2011 of the 

Indonesian Society of Endocrinology 

Decision support 

3. Ismail et al., 2013 

(Ismail et al., 2013) 

Malaysia Additional appointments for self-measurement of blood 

glucose (SMBG), SMBG practice, and a two-day class that 

included practical demonstrations of SMBG 

 

Self-management support 

4. Lee et al., 2015 (Lee et 

al., 2016) 

Malaysia Patient decision aid for insulin initiation Decision support 

5. Ku & Kegels, 2014a (Ku 

and Kegels, 2014a) 

Ku & Kegels, 2014b 

Ku & Kegels, 2015 

Philippines First-Line Diabetes Care (FiLDCare) Project: Creation of First-

Line Chronic Care Team (FLCCT), with task shifting from 

physician/nurse to midwife/community health worker:  

1. One-on-one diabetes self-management education (DSME) 

during consultations by health care professional (Ku & 

Kegels, 2014a) 

2. Community-based diabetes self-management support 

(DSMS) by community health workers   

3. Training workshop for health workers (Ku & Kegels, 2014b) 

 

Self-management support 

Community resources 

Health care organisation 

Delivery system design 

Decision support 

6. Paz-Pacheco et al., 

2017 (7) 

Philippines Diabetes self-management education (DSME) conducted with 

peer educators in community (village) setting 

Self-management support 

Community resources 

7. Goh et.al, 2015 (Goh et 

al., 2015) 

Singapore Smartphone app to monitor diet and exercise Self-management support 
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No. Author, Year Country Description of care model CCM element 

8. Prueksaritanond et.al, 

2004 (Prueksaritanond 

et al., 2004) 

Thailand Program consisting of six interconnecting components of 

patient-centred care: 

1. Establishing patient-patient, patient-physician, patient-

health care team relationship 

2. Group process 

3. Counselling and management of psychological and social 

behavior 

4. Goal setting of fasting plasma glucose level 

5. Nutrition and exercise education workshops 

6. Self-record of food diaries, self-care, nutritional and 

exercise assessment 

Delivery system design 

Self-management support 

9.  Chaiopanont, S., 2008 

(Chaiopanont, 2008) 

Thailand Diabetes care education and practice of a local form of a 

sitting-breathing-meditation exercise, SKT1 

Self-management support 

10.  Chaveepojnkamjorn 

et.al, 2009 

(Chaveepojnkamjorn et 

al., 2009) 

Thailand Self-help group on diabetes type 2 Self-management support 

 

11. Sukwatjanee et.al, 2011 

(Sukwatjanee et al., 

2011) 

Thailand Self-help group in diabetes for rural Thai elders Self-management support 

Community resources 

12. Mekwiwatanawong 

et.al, 2013 

(Mekwiwatanawong et 

al., 2013) 

Thailand Models of care emphasizing on the role of nurse practitioners 

(NP) 

1. Nurse practitioner without a physician (NP) 

2. Nurse practitioner – physician part-time model (NP-MDp) 

3. Nurse practitioner and physician full-time model (NP-MDf) 

Health care organisation 

Delivery system design 

Self-management support 

13. Jiamjarasrangsia et.al, 

2014 (Jiamjarasrangsi 

et al., 2014) 

Thailand CCM-based comprehensive diabetes management Health care organisation 

Delivery system design 

Self-management support 

14. Susilparat et al., 2014 

(Susilparat et al., 2014) 

Thailand Contextual education for self-management and medication 

adjustments for Muslims during Ramadan  

Self-management support 

Decision support 

15. Jaipakdee et.al, 2015 

(Jaipakdee et al., 2015) 

Thailand Diabetes self-management support programme equipped with 

a computer-assisted instruction (CAI) 

Self-management support 

Decision support 
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Table 4.4. Implementation method of diabetes management models 

No. Author, Year Country Model of care Setting Target 

population 

Sample size (N) Demographic 

Characteristics 

Study 

duration 

Approach 

1. Hartayu et al., 2012 

(Hartayu et al., 

2012a) 

 

Indonesia Community-

based 

interactive 

group session 

Community 

setting 

Patients  - Control group I: 30 
- Control group II: 

30 
- Intervention 

group: 30 
 
 

• Mean age of 

intervention 

group 55.3 

years 

• Females in 

intervention 

group 43% 

6 months 

(but 

intervention 

delivered 

once) 

Group 

 Hartayu et al., 2012 

(Hartayu et al., 

2012b) 

Indonesia Community-

based 

interactive 

group session 

Community 

setting 

Patients - Control group I: 30 
- Control group II: 

30 
- Intervention 

group: 30 
 

• Mean age of 

intervention 

group 55.3 

years 

• Females in 

intervention 

group 57% 

NR*  Group 

2. Widyahening et al., 

2014 (Widyahening 

et al., 2014) 

Indonesia Guideline 

implementation 

in diabetes 

management 

 

Primary care Physicians  • 399  • Mean age N/A 

• Female 

participants 

68% 

NR* Individual 

3. Ismail et al., 2013 

(Ismail et al., 2013) 

Malaysia Additional 

appointments 

for SMBG and 

group classes  

Public 

community 

health 

centres 

 

Patients  - Control group:47 

• Intervention 

group: 58 

• Mean age of 

intervention 

group 54.0 

years 

• Females in 

intervention 

group 53.4% 

6 months Individual 

and group 

4. Lee et al., 2015 (Lee 

et al., 2016) 

Malaysia Patient decision 

aid for insulin 

initiation 

University 

based 

primary 

Patients and 

health care 

professionals 

General 

practitioners (n=2) 

NR* 12 months Individual 
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No. Author, Year Country Model of care Setting Target 

population 

Sample size (N) Demographic 

Characteristics 

Study 

duration 

Approach 

clinic, public 

health care 

clinic, 

private GP 

 

Medical officers 

(n=7) 

Diabetes nurses 

(n=3) 

Pharmacists (n=1) 

Patients (n=18) 

5. Ku & Kegels, 2014a 

(Ku and Kegels, 

2014a) 

Ku & Kegels, 2014b 

Ku & Kegels, 2015 

Philippines FiLDCare 

programme 

 

Public 

primary care 

centers 

Patients and 

health care 

professionals 

203 patients 

125 health care 

professionals 

 

• Mean age of 

patient 

participants 

57.1 

• Female 

patient 

participants 

in study 

74.4% 

12 months Individual  

6. Paz-Pacheco et al., 

2017 (7) 

Philippines DSME with peer 

educators in 

group format 

Public 

primary care 

community 

setting 

Patients Control group: 70 
Intervention group: 
85                                                                                                                                                                                                                                                    

• Mean age of 

intervention 

group 57.6 

years 

• Females in 

intervention 

group 71% 

6 months 

(intervention 

delivered 

once a week 

for four 

weeks) 

Group  

7. Goh et.al, 2015 (Goh 

et al., 2015) 

Singapore Smartphone 

app to monitor 

diet and 

exercise 

Public 

primary care 

clinic 

Patients 84 patients • Mean age of 

participants 

48.2 years 

• Female 

participants 

49% 

2 months Individual 

8. Prueksaritanond 

et.al, 2004 

Thailand Patient-

centered care 

programme 

Family 

Medicine 

department, 

Patients 78 patients 
 
 
 

• Mean age of 

participants 

57.2 years 

One year Individual 

and group 
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No. Author, Year Country Model of care Setting Target 

population 

Sample size (N) Demographic 

Characteristics 

Study 

duration 

Approach 

(Prueksaritanond et 

al., 2004) 

University 

hospital 

outpatient 

clinic 

 
 
 
 

•  

• Female 

participants 

68.0% 

9.  Chaiopanont, S., 

2008 (Chaiopanont, 

2008) 

Thailand Diabetes care 

education in 

group format  

Primary 

health care 

centre 

Patients • 50 patients • Median age of 

participants 

63.1 years 

• Female 

participants 

78% 

Two weeks Group 

10.  Chaveepojnkamjorn 

et.al, 2009 

(Chaveepojnkamjorn 

et al., 2009) 

Thailand Self-help group 

on diabetes  

Primary 

health care 

centre and 

community 

hospital 

Patients • Control 
group: 84 

• Intervention 

group: 80 

• Mean age of 

intervention 

group 48.9 

years 

• Females in 

intervention 

group 78.1% 

6 months 

(programme 

carried out 

for 4 

months) 

Group  

11. Sukwatjanee et.al, 

2011 (Sukwatjanee 

et al., 2011) 

Thailand Self-help group 

on diabetes for 

rural elders  

Community 

health 

centre and 

community 

hospital 

Patients 20 patients • Mean age of 

participants 

66.5 years 

• Female 

participants 

85% 

6 months Group  

12. Mekwiwatanawong 

et.al, 2013 

(Mekwiwatanawong 

et al., 2013) 

Thailand NP focused 

models 

Primary care 

centres 

Patients • 300 • Mean age of 

participants 

60.7 years 

• Female 

participants 

73% 

NR* Individual  
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No. Author, Year Country Model of care Setting Target 

population 

Sample size (N) Demographic 

Characteristics 

Study 

duration 

Approach 

13. Jiamjarasrangsia 

et.al, 2014 

(Jiamjarasrangsi et 

al., 2014) 

Thailand CCM-based 

comprehensive 

care 

management 

model 

Public 

hospitals, 

public 

health care 

centres, 

private 

hospitals 

 

 

 

Patients  • 1000  • Mean age of 

participants 

62.1 years 

• Female 

participants 

69.0% 

NR* Not 

specified 

14. Susilparat et al., 

2014 (Susilparat et 

al., 2014) 

Thailand Contextual 

model for 

Muslims during 

Ramadan 

Primary care 

centre 

Patients • Control 
group: 31 

• Intervention 

group: 62 

• Mean age of 

intervention 

group 56.3 

years 

• Females in 

intervention 

group 69.4% 

Two months 

(intervention 

delivered 

once, in the 

first month) 

Group 

15. Jaipakdee et.al, 

2015 (Jaipakdee et 

al., 2015) 

Thailand Diabetes self-

management 

support 

program with 

CAI 

Public 

health 

centres 

Patients and 

nurses 

• Control 
group: 200 

• Intervention 

group: 203 

• Mean age in 

intervention 

group 61.1 

years 

• Females in 

intervention 

group 76.4% 

6 months Group  

*NR = Not Reported 
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4.4.4. Effectiveness of diabetes management models 

Effectiveness of management models was reported either quantitatively or 

qualitatively. A summary of studies that reported on quantitative outcomes of their 

models are presented in Table 4.5. Quantitative effects on patients were based on 

clinical measures such as FPG, HbA1c, blood pressure, and lipid profiles. Other 

outcome measures included Knowledge, Attitude and Perception (KAP) scores of self-

management, self-management behaviour, quality of life, and patient satisfaction. 

Studies that evaluated their model from the health care professionals’ perspective 

measured awareness, agreement, adoption, and adherence with  guidelines 

(Widyahening et al., 2014), and difference in knowledge and self-assessment of skills 

before and after implementation of the model (Ku and Kegels, 2014b). Meta-analysis 

was not carried out due to the heterogeneity of the studies included in this review. 

Sample sizes varied between studies, ranging from 20 patients at the least, and 1000 

patients in a cross-sectional study. Findings of effectiveness may need to be viewed 

with caution, as most of the intervention studies were quasi-experimental before-

after studies, and only two RCTs. Only few studies reported their sample size 

calculation which may indicate that these studies were not properly powered. Follow-

up period were also relatively short, ranging from two weeks (Chaiopanont, 2008) to 

one year (Prueksaritanond et al., 2004, Ku and Kegels, 2014a, Ku and Kegels, 2014b, 

Ku and Kegels, 2015). Furthermore, the percentage of dropouts seem to increase the 

longer studies were conducted, with the most at 57.7% in a study that was 

implemented for one year (Prueksaritanond et al., 2004). 

Of the six models that delivered group diabetes education classes delivered by health 

professionals (Ismail et al., 2013, Prueksaritanond et al., 2004, Chaiopanont, 2008, 

Susilparat et al., 2014, Jaipakdee et al., 2015, Hartayu et al., 2012b, Hartayu et al., 

2012a), five studies reported clinical outcomes. Three of the five models reported 

favourable outcomes, with significant improvements in  HbA1c, and FPG between 

baseline and at either six months or one year post-implementation (Ismail et al., 

2013, Prueksaritanond et al., 2004, Jaipakdee et al., 2015). The model by Ismail with 

additional appointments for self-monitoring of blood glucose in addition to group 

classes reported another significant improvement on triglyceride level(Ismail et al., 
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2013), and the model by Prueksaritanond which incorporated both individual and 

group approaches to diabetes education also reported improvement in HDL-

cholesterol (Prueksaritanond et al., 2004). One model of diabetes care education by 

Chaiopanont reported significant improvement in post-prandial glucose levels 

(Chaiopanont, 2008). However, this was only measured from baseline and two weeks 

post intervention. Meanwhile, the contextual diabetes education group model 

specific for Muslims during Ramadan did not show any significant difference in 

outcome measures between intervention and control group eight weeks post-

intervention (Susilparat et al., 2014).  

Aside from clinical outcomes, several of the aforementioned studies reported non-

clinical outcome measures. The community-based interactive group sessions reported 

in two studies by Hartayu, showed increased KAP scores of self-management, and 

quality of life after implementation(Hartayu et al., 2012b, Hartayu et al., 2012a). 

The model of self-management support with CAI by Jaipakdee also reported 

improvement in quality of life, alongside improvement in clinical outcomes and 

health behavior scores (Jaipakdee et al., 2015). Eating and exercise behaviours were 

also reported to improve after the implementation of the model by Prueksaritanond 

(Prueksaritanond et al., 2004). 

Models on self-management support with peer educators or in the form of self-help 

groups also reported favourable outcomes. Although the models that implemented 

diabetes self-management education with peer educators measured several clinical 

and non-clinical outcomes, significant improvement was only found on HbA1c six 

months post-intervention (Paz-Pacheco et al., 2017). The self-help group by 

Chaveepojnkamjorn reported significant and consistent increase in quality-of-life 

score at three months and six months post-intervention (Chaveepojnkamjorn et al., 

2009). Meanwhile, the self-help group specific for rural elders reported significant 

improvement in both clinical and non-clinical outcomes, reporting improvement in 

FPG, quality of life, and self-efficacy (ability to perform self-care activities) six 

months post-intervention (Sukwatjanee et al., 2011). Another measure of outcome in 

another model of self-management support was the trajectory of smartphone app 

usage to monitor diet and exercise. This study by Goh revealed that the majority of 



81 
 
the participants included only used the app during the first two weeks of recruitment 

(Goh et al., 2015).  

Another assessment of the effectiveness of self-management support was in the 

evaluation of three types of delivery models as reported in the study by 

Mekwiwatanawong. When compared cross-sectionally between patients receiving 

care in the NP (nurse practitioner only), NP-MDp (nurse practitioner and part time 

physician), and NP-MDf (nurse practitioner and full-time physician) models, both 

clinical and non-clinical measures were assessed.  No significant difference was found 

between patients in the three models in their fasting plasma glucose. Self-care 

ability, satisfaction with care, and quality of life ratings were also variable between 

its individual components, thus it cannot be determined for certain if any of the three 

models were superior. This may be due to the insufficient samples achieved, which 

was less than the sample size calculated in their methods.  

The FilDCare model implemented in the Philippines was the only model that assessed 

both health care practitioners and patients. Health care practitioners made self-

assessments towards their knowledge and skills before and after their training. The 

findings reported improvement on both knowledge and skills, with specific mention 

of improvement in community health workers. The model’s clinical effects on 

patients were shown as significant improvements on HbA1c, waist circumference, and 

weigh-height ratio one-year post-implementation. It also reported improvements in 

the patients’ diabetes knowledge test and improvements in the attitude and 

perceptions of perceived ability to control blood glucose, and to adhere to diet and 

exercise. This was further supported with findings of an increase in adherence to 

medications and exercise. The result of the Patient Assessment of Care for Chronic 

Conditions (PACIC) evaluation which measured specific actions or qualities of care in 

line with the CCM were significantly higher post-implementation, except in one 

element, which was for delivery system design.  

The system-wide approach to diabetes management implemented in Bangkok, 

Thailand cannot be evaluated for its effectiveness as the study by Jiamjarasrangsi 

merely reported on a cross-sectional survey of PACIC and measurement of clinical 
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outcomes in three different health care settings i.e., public hospitals, public health 

centres, and private hospitals. Their findings showed that PACIC scores were 

significantly higher in public health facilities compared to private, which suggests 

that services delivered in public health facilities may be more in line with the CCM 

than that in private hospitals. However, whether their services resulted in better 

clinical outcomes are questionable, since the clinical results did not differ between 

the two public health facilities and the private hospitals.  

The model assessed by Widyahening (Widyahening et al., 2014), which was solely on 

the use of a diabetes care guideline by The Indonesian Society of Endocrinologists in 

Indonesia revealed that primary care physicians may not necessarily implement the 

recommendations set in the guideline. This study reported that although the majority 

of participants in the study were aware of the individual recommendations published 

in the guideline, not all recommendations were adopted or adhered to.  

Four studies included in this review reported a qualitative component alongside their 

quantitative inquiry. However, only two studies reported their qualitative methods. 

The study by Sukwatjanee which assessed the implementation of a self-help group on 

diabetes specific for rural Thai elders, reported that the group felt benefits from 

obtaining culturally sensitive knowledge, social support, sense of empowerment, and 

self-efficacy. These benefits were perceived to increase their self-care ability and 

their quality of life. Studies by Hartayu and Ku & Kegel reported their findings of 

interviews of their participants without reporting a clear qualitative method. 

However, the findings by Hartayu resonated with the findings of Sukwatjanee, where 

participants enjoyed discussions within a group setting, and reported improved 

confidence in self-care and a desire for a self-help club. Meanwhile, the findings of 

Ku & Kegel revealed how self-management education and support in the clinic and in 

the community apparently made patients more activated and informed regarding 

their diabetes and its management.  

The study by Lee which evaluated the model of patient decision aid for insulin 

initiation was the only purely qualitative study included in this review. Although they 

did not report the perceived effects of the model towards patients or health care 
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professionals, several issues were revealed in its implementation. This was also the 

case with the qualitative findings from the study by Jaipakdee on diabetes self-

management support with CAI. Their findings on barriers and facilitators of 

implementation, together with issues of implementation found by Lee and other 

studies will be presented in the next section.  
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Table 4.5. Quantitative outcome of diabetes management models, quantitative studies 

No. Author, Year Country Model of care Sample size 
(N) 

Drop-
out 
rate 
(%) 

Study Design Outcome 
measures 

Assessment 
method 

Outcome 

1. Hartayu et al., 2012 
(Hartayu et al., 
2012a) 

Indonesia 
 

Community-
based 
interactive 
group sessions 
 

- Control 
group I: 30 

- Control 
group II: 30 

- Intervention 
group: 30 

 
 

0 Quasi-
experimental 
(Before-after 
study) 

Knowledge, 
attitude and 
Practice (KAP) 
of self-
management 
score 

Comparison of 
KAP score at 
baseline, one 
month, three 
months, and six 
months after 
intervention 
 

Increase of KAP 
of self-care with 
implementation 
of model 

2. Hartayu et al., 2012 
(Hartayu et al., 
2012b) 

Quasi-
experimental 
(Before-after 
study) 

Quality of life 
(QoL) profile  

Comparison of 
QoL profile at 
baseline, one 
month, three 
months, and six 
months after 
intervention 
 
 

Increase of QoL 
with 
implementation 
of model 

3. Widyahening et al., 
2014 (Widyahening 
et al., 2014) 

Indonesia Guideline 
implementation 
in diabetes 
management 

399 primary 
care 
physicians 

N/A* Cross-
sectional 
survey 

Awareness, 
agreement, 
adoption, 
adherence of 
guideline 

Outcome 
measures were 
measured using 
a questionnaire 
specifically 
developed for 
the study 
 

High awareness 
was not 
associated with 
adoption or 
adherence to 
guideline 
recommendations 

4. Ismail et al., 2013 
(Ismail et al., 2013) 

Malaysia Additional 
appointments 
for SMBG and 
group classes 

- Control 
group:47 

- Intervention 
group: 58 

5.7 RCT HbA1c, lipid 
profile 
serum 
creatinine, 
anthropometric 
measures, 
blood pressure 
 

Outcome 
measures 
compared 
between 
baseline and at 
six months 

Significant 
improvement 
only found on 
HbA1c and 
triglyceride level  
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No. Author, Year Country Model of care Sample size 
(N) 

Drop-
out 
rate 
(%) 

Study Design Outcome 
measures 

Assessment 
method 

Outcome 

5. Ku & Kegels, 2014a 
(Ku and Kegels, 
2014a) 

Philippines FiLD Care 
programme 
 

203 patients 19.2 Quasi 
experimental 
(Before-after 
study) 

HbA1c 
Anthropometric 
measures 
Diabetes 
knowledge 
score, attitude 
and 
perceptions on 
diabetes and 
self-
management 

Outcome 
measures 
measured at 
baseline and 
post 
implementation 
(one year) 

Improvements 
found on HbA1c 
and waist-hip 
ratio post 
implementation. 
Improvements on 
a few elements 
of attitude and 
perceptions 

6. Ku & Kegels, 
2014b(Ku and 
Kegels, 2014b)  

125 health 
care 
professionals 

15 Quasi 
experimental 
(before-after 
study) 

Knowledge and 
self-assessment 
of skills of 
health care 
workers, 
HbA1c, 
anthropometric 
measures  

Health care 
worker 
outcomes 
measured at 
pre- and post-
training.  
Patient 
outcomes 
measured at 
baseline and 
post-
implementation 
(one year) 

Improvement 
found on all 
health worker 
outcomes, 
especially in 
community 
health workers. 
Overall 
improvement on 
patient outcomes 
only found for 
HbA1c and waist-
hip ratio 

7. Ku & Kegels, 
2015(Ku and Kegels, 
2015) 

203 patients 19.2 Quasi 
experimental 
(before-after 
study) 

PACIC rating, 
HbA1c 

Outcome 
measures 
measured at 
baseline and 
one year after 
full 
implementation 

Improvement in 
overall PACIC 
rating and HbA1c 
after 
implementation 

8. Paz-Pacheco et al., 
2017 (Paz-Pacheco 
et al., 2017) 

Philippines DSME with peer 
educators in 
group format 

- Control 
group: 70 

- Intervention 
group: 85                                                                                                                                                                                                                                                    

20 Quasi 
experimental 
(before-after 
study) 

Anthropometric 
measures 
FPG, HbA1c 

Outcome 
measures 
measured at 

Significant and 
consistent 
improvement 
only found for 
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No. Author, Year Country Model of care Sample size 
(N) 

Drop-
out 
rate 
(%) 

Study Design Outcome 
measures 

Assessment 
method 

Outcome 

Total 
cholesterol, 
LDL, HDL 
Health 
behaviour  
Medication 
usage 

baseline, three 
and six months 

HbA1c in the 
intervention 
group 

9. Goh et.al, 2015 (Goh 
et al., 2015) 

Singapore  Smartphone 
app to monitor 
diet and 
exercise 

84 patients 
 
 
 
 
 
 
 
 

N/A Cohort App usage 
characteristics 

App usage 
assessed within 
eight weeks 

A large 
proportion of 
patients were 
minimal users, 
with very few 
intermittent-
waning users and 
consistent users.  

10. Prueksaritanond 
et.al, 2004 
(Prueksaritanond et 
al., 2004) 

Thailand Patient-centred 
care 
programme 

78 patients 57.7 Quasi 
experimental 
(before-after 
study) 

FPG, HbA1c, 
lipid profile, 
eating and 
exercise 
behaviours, 
symptoms of 
diabetes, 
medication 
usage, 
satisfaction 
 

Outcome 
measures 
measured at 
baseline and 
post 
intervention 
(one year) 

Improvements 
found in FPG, 
HbA1c, eating 
and exercise 
behaviour, and 
HDL-cholesterol 

11. Chaiopanont, S., 
2008 (Chaiopanont, 
2008) 

Thailand Diabetes care 
education in 
group format 

50 patients 0 Quasi 
experimental 
(before-after 
study) 

PPG, blood 
pressure 

Outcome 
measures 
measured at 
baseline and 
post 
intervention 
(two weeks) 
 

Significant and 
consistent 
improvement in 
PPG levels 
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No. Author, Year Country Model of care Sample size 
(N) 

Drop-
out 
rate 
(%) 

Study Design Outcome 
measures 

Assessment 
method 

Outcome 

12. Chaveepojnkamjorn 
et.al, 2009 
(Chaveepojnkamjorn 
et al., 2009) 

Thailand Self-help group 
on diabetes 

- Control 
group: 84 

- Intervention 
group: 80 

11.0 RCT QoL score Measured at 
baseline, 12 
weeks, and 24 
weeks 

Significant and 
consistent 
increase in QoL 
score in 
intervention 
group 
 

13. Mekwiwatanawong 
et.al, 2013 
(Mekwiwatanawong 
et al., 2013) 

Thailand NP focused 
models 

300 N/A Cross 
sectional 

FPG, Diabetes 
Self-care 
ability, 
patient’s 
satisfaction, 
QoL 

Measured once 

as cross-

sectional data. 

Comparison 

made between 

participants in 

NP, NP-MDp, 

and NP-MDf 

models  

 

No significant 
difference in 
glycaemic control 
and patient 
satisfaction 
across three 
models of care. 
Significant higher 
level of quality 
of life in the full 
Nurse 
Practitioner 
Model 

14. Sukwatjanee Thailand Self-help group 
on diabetes for 
rural Thai 
elders 

20 patients  0 Quasi 
experimental 
(before-after 
study) 

FPG, QoL, self-
efficacy 

Measured at 

baseline and 

six months 

after 

intervention 

Significant 
improvement in 
FPG, QoL, and 
self-efficacy 
after 
intervention 

15. Jiamjarasrangsi 
et.al, 2014 
(Jiamjarasrangsi et 
al., 2014) 

Thailand CCM-based 
comprehensive 
care 
management 
model 

1000 N/A* Cross 
sectional 

PACIC score, 
self-
management 
score, BMI, 
FPG, HbA1c 

Measured once 
as cross-
sectional data. 
Comparison 
made between 
participants in 
public 
hospitals, 
public health 

PACIC scores 
were significantly 
higher in public 
health facilities 
compared to 
private. Diabetes 
outcomes showed 
no significant 
differences 
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No. Author, Year Country Model of care Sample size 
(N) 

Drop-
out 
rate 
(%) 

Study Design Outcome 
measures 

Assessment 
method 

Outcome 

centres, and 
private 
hospitals 

between the 
public and 
private health 
facilities 

15. Susilparat et al., 
2014 (Susilparat et 
al., 2014) 

Thailand Contextual 
model for 
Muslims during 
Ramadan 

- Control 
group: 31 

- Intervention 
group: 62 

3.2 Quasi 
experimental 
(before-after 
study) 

Anthropometric 
measures, 
blood pressure, 
FPG 

Measured at 
baseline, and 
two weeks 
after Ramadan 
(8 weeks 
interval) 

No significant 
difference in 
outcome 
measures 
between 
intervention and 
control groups. 

16. Jaipakdee et.al, 
2015 (Jaipakdee et 
al., 2015) 

Thailand Diabetes self-
management 
support 
program with 
CAI 

- Control 
group: 200 

- Intervention 
group: 203 

6.2 Cluster RCT FPG, HbA1c, 
Health 
behaviour, 
depression 
(PHQ-9), QoL 

Measured at 
baseline, three 
months, and six 
months 

Improvement in 
HbA1c, FPG, 
health behaviour 
score, and 
quality of life in 
intervention 
group 

*N/A = Not Applicable
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Table 4.6. Effect of models on HbA1c 

No. Author, Year Country Model of care Sample size 
(N) 

Drop-out 
rate (%) 

Outcome 
measures 

Assessment method Outcome 

4. Ismail et al., 2013 
(Ismail et al., 2013) 

Malaysia Additional 
appointments 
for SMBG and 
group classes 

- Control 
group:47 

- Intervention 
group: 58 

5.7 HbA1c, lipid 
profile 
serum creatinine, 
anthropometric 
measures, blood 
pressure 

Outcome measures 
compared between 
baseline and at six 
months 

Significant 
improvement 
only found on 
HbA1c and 
triglyceride level  

5. Ku & Kegels, 2014a 
(Ku and Kegels, 
2014a)  
Ku & Kegels, 
2014b(Ku and 
Kegels, 2014b)  
Ku & Kegels, 
2015(Ku and Kegels, 
2015) 

Philippines FiLD Care 
programme 
 

203 patients 19.2 HbA1c 
Anthropometric 
measures 
Diabetes 
knowledge score, 
attitude and 
perceptions on 
diabetes and self-
management 

Outcome measures 
measured at 
baseline and post 
implementation 
(one year) 

Improvements 
found on HbA1c 
and waist-hip 
ratio post 
implementation. 
Improvements on 
a few elements of 
attitude and 
perceptions 

8. Paz-Pacheco et al., 
2017 (Paz-Pacheco 
et al., 2017) 

Philippines DSME with peer 
educators in 
group format 

- Control 
group: 70 

- Intervention 
group: 85                                                                                                                                                                                                                                                    

20 Anthropometric 
measures 
FPG, HbA1c 
Total cholesterol, 
LDL, HDL 
Health behaviour 
measures 
Medication usage 

Outcome measures 
measured at 
baseline, three and 
six months 

Significant and 
consistent 
improvement 
only found for 
HbA1c in the 
intervention 
group 

10. Prueksaritanond 
et.al, 2004 
(Prueksaritanond et 
al., 2004) 

Thailand Patient-centred 
care programme 

78 patients 57.7 FPG, HbA1c, lipid 
profile, eating and 
exercise 
behaviours, 
symptoms of 
diabetes, 
medication usage, 
satisfaction 

Outcome measures 
measured at 
baseline and post 
intervention (one 
year) 

Improvements 
found in FPG, 
HbA1c, eating 
and exercise 
behaviour, and 
HDL-cholesterol 

14. Jiamjarasrangsi 
et.al, 2014 
(Jiamjarasrangsi et 
al., 2014) 

Thailand CCM-based 
comprehensive 
care 

1000 N/A* PACIC score, self-
management 
score, BMI, FPG, 
HbA1c 

Measured once as 
cross-sectional data. 
Comparison made 
between 

PACIC scores 
were significantly 
higher in public 
health facilities 
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No. Author, Year Country Model of care Sample size 
(N) 

Drop-out 
rate (%) 

Outcome 
measures 

Assessment method Outcome 

management 
model 

participants in 
public hospitals, 
public health 
centres, and private 
hospitals 

compared to 
private. Diabetes 
outcomes showed 
no significant 
differences 
between the 
public and 
private health 
facilities 

16. Jaipakdee et.al, 
2015 (Jaipakdee et 
al., 2015) 

Thailand Diabetes self-
management 
support program 
with CAI 

- Control 
group: 200 

- Intervention 
group: 203 

6.2 FPG, HbA1c, 
Health behaviour, 
depression (PHQ-
9), QoL 

Measured at 
baseline, three 
months, and six 
months 

Improvement in 
HbA1c, FPG, 
health behaviour 
score, and quality 
of life in 
intervention 
group 
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4.4.5. Barriers and Facilitators in implementation of models 

The majority of the models included in this review were interventionsin research 

settings . Therefore, not all models have a detailed evaluation of the possibility of 

the model being implemented into routine care. The study by Jaipakdee was the only 

study to specifically report barriers and facilitators in the implementation of their 

model based on findings from their interviews with nurses that delivered the model 

(Jaipakdee et al., 2015). However, several characteristics of the other models and 

reports on how they were carried out provided insights into possible barriers and 

facilitators of implementation into routine care. A summary of barriers and 

facilitators of the implementation of diabetes management models within the studies 

included is presented in Table 4.7. 

Table 4.7. Facilitators and Barriers of implementation 

Facilitators Barriers 

• Patient involvement 

• Availability of local venues and local 

communities 

• Consideration for patient’s well-being 

• Good relationship and teamwork 

between health care worker and 

patients 

• Local government support 

• Support from staff and health care 

workers 

• Lack of consideration for patients’ need 

• Inadequate staff and resources 

• Lack of budget 

 

Not all studies described the development of their model. Several studies mentioned 

the involvement of communities in first developing the contents of their diabetes 

education modules. The community-based interactive group approach by Hartayu 

specifically mentioned that the educational materials were developed through focus 

group discussions with diabetic patients (Hartayu et al., 2012b, Hartayu et al., 

2012a). This enabled them to formulate an education package that suited the needs 

of patients. The diabetes education model by Chaiopanont incorporated a local form 

of a sitting breathing meditation exercise, Somporn Kantaradusdi-Triamchaisri 

technique (Chaveepojnkamjorn et al., 2009). This can be seen as their attempt to 

make diabetes management culturally acceptable. Cultural acceptability is seen as 
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an important aspect when providing self-management support. Models that 

emphasised the formation of self-help groups for diabetes patients or training peers 

for peer education sessions revealed their models were considered as success due to 

their programme being in coherence with their communities cultural values and 

beliefs (Paz-Pacheco et al., 2017, Chaveepojnkamjorn et al., 2009, Sukwatjanee et 

al., 2011). Furthermore, sessions for these self-help groups were conducted within 

the community, which provided ease of access.  

The awareness of patients’ needs, and shared decision making is important in order 

to provide patient-centred care, something that might not be commonly 

acknowledged in Malaysia. The use of a patient decision aid in the model by Lee 

revealed that there was a mismatch between patients’ needs and health care 

professionals’ perceptions of patient needs (Lee et al., 2016). Health care 

professionals felt that information on patient decision aids should focus on treatment 

(in this case, insulin) and its benefits, while patients wanted more practical 

information and on the effects on their physical, psychological, and social selves 

before they decided on treatment. Therefore, these concerns question the 

effectiveness of the patient decision aid used in the model. Meanwhile, the self-

management support model by Jaipakdee revealed that their model’s consideration 

for patients’ well-being, and good relationship between health care workers and 

patients was seen is an important facilitator to their success and willingness to 

continue the model in their practice (Jaipakdee et al., 2015).  

The FilDCare model was the only model included in this study that incorporated most 

of the elements of CCM (Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku and Kegels, 

2015). Their reorganisation of health care and shifting of tasks between health care 

workers meant that services could be delivered both in the clinic and community. Ku 

& Kegel revealed that this was possible due to the support of local government which 

enabled existing local resources of community health workers to be incorporated into 

diabetes management. It was also revealed that with full support of the local 

government, health care workers have continued delivering the model in their routine 

care, even after the project ended. Although this seems promising, it needs to be 

taken into consideration that there may be instances where shortages in staff and 



93 
 
resources may act as barriers on continuation of such elaborate models. Even a small 

scaled self-management support model such as the model by Jaipakdee was in the 

end not continued by all the participating practices, citing inadequate staff and lack 

of budget (Jaipakdee et al., 2015). 

4.5. Discussion 

4.5.1. Summary of main findings 

This review identified a total of 18 studies, with 15 models of diabetes management 

studies from Indonesia, Malaysia, Singapore, the Philippines, and Thailand. The 

studies were fairly recent, predominantly quasi-experimental before-after studies 

with only five studies having control groups. Out of these five studies, only two were 

in the form of an RCT. Sample sizes were variable in the included studies, ranging 

from 20 patients in a quasi-experimental study to 1000 in a nation-wide cross-

sectional study. Quality appraisal concluded that the included studies were of low to 

moderate quality.  

Only two of the models specifically mentioned CCM as the basis of their model. 

However, the other studies were still included due to models having at least one 

element of CCM. Out of all the CMM elements, self-management support was the 

most common element emphasised in the models included, implemented exclusively 

or together with other elements of CCM. Self-management support services were 

either individual or group diabetes education and support, or a combination of the 

two. Group sessions ranged from health professional led sessions, or peer led. These 

self-management support services were commonly combined with the use of 

community resources. These included enabling community health workers to follow-

up patients in their homes or involving communities in the formation and delivery of 

self-management support sessions. Involvement of the community and incorporating 

local values were considered relevant to the provision of culturally sensitive 

education and support. 

The element of ‘health care organisation’ was included in only three models, and this 

was accompanied by ‘delivery system design’. The formation of a designated First 
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Line Chronic Care Team for diabetes in the Philippines was the most notable form of 

health care organisation. This included task shifting from physician/nurse to 

midwife/community health workers. The notion of task shifting is similar to that 

conducted in Thailand, where trained nurse practitioners were deemed capable to 

provide diabetes services in primary care, either alone or alongside physicians. The 

nationwide CCM-based comprehensive diabetes management model in Thailand, 

although mentioned to include multiple elements of CCM such as health care 

organisation, delivery system design, and self-management support, was sadly not 

described in detail in the included study.  

Decision support was another element that the models implemented in included 

studies focused on. Two of the models focused on the use of a diabetes management 

guideline, one as a recommendation from the Indonesian Society of Endocrinologists, 

and another from the Thai Muslim Medical Association for diabetes management in 

Ramadan specifically. Other models provided further training of health care workers 

for decision support in preparation of the delivery of their self-management support 

services. One model in Malaysia used a patient decision aid for insulin initiation which 

was used by both doctors and patients in their consultations. The element of ‘clinical 

information systems’ was not mentioned in any of the models included in this review. 

Effects of diabetes management models on both clinical and non-clinical outcome 

measures were found to be favourable in some studies, especially improvements in 

fasting plasma glucose and HbA1c. However, these findings should be interpreted 

with some caution as the study designs and quality of reporting of these studies may 

indicate possible risk of bias.  Other studies included in this review showed no 

significant improvement in clinical outcomes post-intervention. Non-clinical benefits 

of diabetes management models found in this review included the increase of 

knowledge, awareness, attitude, and practice of self-management activities in 

patients. However, lasting effects have yet to be proven, since most studies had a 

relatively short duration of follow-up (mostly one year). However, unquantifiable 

effects should also be taken into account when considering the effectiveness of 

implemented models. Several qualitative studies reported the benefits of self-
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management support, either in the form of group or individual sessions, in their 

confidence and ability to manage their diabetes.   

The involvement of patients and the community was considered important in several 

studies for their model to be accepted by the patients. Together with availability of 

local venues within the community, self-management services could be easily 

accessed by patients. For models to be maintained however, they needed more than 

just a positive relationship between health care professionals and patients. Local 

government support, and strong team support between staff and health care 

professionals were deemed necessary. Without this, in addition to inadequate staff 

and resources, and lack of budget, models were not continued beyond the scope of 

research purposes.  

4.5.2. Comparison with other reviews 

This review shows that CCM has not been widely adapted in the region of Southeast 

Asia.  CCM elements can be broadly grouped into two aspects, the health system and 

the community (Wagner et al., 1996b). Models in Southeast Asia focused more on the 

community aspect, and less on the health system. This can be seen by studies focusing 

on single interventions on self-management support, without the consideration of a 

model of care for diabetes. This differs greatly from other parts of the world, such 

as Europe and the USA, where chronic care models have been widely implemented 

and reviewed (Stellefson et al., 2013, Bongaerts et al., 2017, Baptista et al., 2016, 

Yeoh et al., 2018). However, due to the multiple elements of CCM, these reviews 

also found varying degrees of implementation of individual components in the models 

studied. A common limitation between these systematic reviews and our systematic 

review is that many studies did not provide sufficient detail on the intensity of 

specific components of the CCM implemented. Discrepancies in delivery of models, 

content, and outcomes made it difficult to make a detailed comparison between 

models across studies. Furthermore, unclear descriptions of what usual diabetes care 

entailed, compared with the models being studied complicated the appraisal of the 

implementation of newer models of diabetes care.  
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Diabetes management models in this review showed varying degrees of effectiveness 

when it comes to clinical outcomes such as HbA1c, blood pressure, lipid profiles, and 

anthropometric measures (BMI, body weight). This is similar to what was found in the 

meta-analyses by Elissen et.al (2013) and Bongaerts et.al (2017). Although these two 

studies presented positive effects of CCM on clinical outcomes, they both highlighted 

the need to take caution in not overinterpreting the results. This is due to the quality 

of studies and the small number of RCTs that could be included for meta-analysis. In 

addition to these meta-analyses, a systematic review by Baptista et.al (2016) showed 

that the use of isolated, individual components of CCM did not seem to be enough to 

improve clinical outcomes. This may also be the case in the current review, where 

most models were implementing individual components of CCM and rather than 

combinations. It seems that this may be a common problem even in Europe, as the 

recent meta-analysis conducted in Europe showed, studies which evaluated the 

implementation of all six CCM components simultaneously are lacking (Bongaerts et 

al., 2017). This clearly warrants further research on whether the CCM must be 

implemented in its entirety in order to be effective in improving clinical outcomes. 

Although clinical effectiveness may be variable in the implementation of CCM, other 

non-clinical benefits have been found in the implementation of CCM in diabetes 

management. In a recent systematic review by Yeoh et.al Yeoh et al. (2018), the 

implementation of the CCM in primary care was considered beneficial in enhancing 

patients’ quality of life, and alleviating social burden when multiple components of 

CCM are implemented in a single model. This further emphasise the importance of 

the implementation and integration of multiple components of CCM within a model.  

A systematic review by Kadu & Stolee (2015) on facilitators and barriers to 

implementing CCM in primary care emphasised the importance of tailoring models to 

the local context for the process to be successful, and to ensure sustainability. The 

inner setting of the organisation, the process of implementation, and the 

characteristics of the individual providers are themes that emerged that could either 

be facilitators or barriers in the implementation of the CCM. As with the systematic 

review by Yeoh et.al (2018), limitations in clinical information systems, linking with 

the community, health professionals working in isolation with low motivation and 
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insufficient knowledge, and patients who are difficult to motivate could be significant 

barriers in implementing the CCM. These arguments resonate with the findings of our 

systematic review.      

4.5.3. Strengths and limitations 

This systematic review on the implementation of diabetes management models was 

exclusively conducted in Southeast Asia. This review retrieved literature from five 

databases, to ensure the inclusion of as many studies as possible. However, the 

review had some limitations. This systematic review did not thoroughly consider 

complexity of the interventions carried out in the included studies. Though context 

(urban vs rural) was considered, other elements of complexity such as programme 

theory, stakeholders, key uncertainties, intervention refinement, and economic 

considerations were not explored. Studies that were published in language other than 

English were not included. Since the review focused on the region of Southeast Asia, 

there were several studies excluded based on language. This may have impacted on 

the conclusion of this review. The relatively low quality of studies included in this 

review suggests that more robust studies are needed to evaluate the implementation 

of diabetes management models in the Southeast Asia region. This would be highly 

beneficial when developing and implementing models of diabetes management in 

Southeast Asian countries, as references within the same context would provide more 

relevant comparisons.  

4.6. Chapter summary 

This chapter presented the first study of this PhD - a systematic review of diabetes 

management models in Southeast Asia. Most of the findings of this review were similar 

to those of previous systematic reviews that mostly included studies from Europe and 

the USA. However, this review showed that the CCM is not yet widely acknowledged, 

implemented, or studied in Southeast Asia, and the evidence-base for effectiveness 

is limited.  

The findings of this systematic review highlighted the need to evaluate the 

implementation of Indonesia’s own diabetes management model, something that has 

not been extensively studied and published before. This chapter will be followed by 
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a quantitative analysis of the epidemiology of the people with diabetes in Indonesia 

to provide a contextual picture, and the experiences of both doctors and patients in 

the implementation of Indonesia’s diabetes management model Prolanis. Findings 

from these studies will be incorporated with the findings of this systematic review to 

underpin a comprehensive discussion of the implementation of a diabetes 

management model in Indonesia.  
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Chapter 5 – Epidemiology of Diabetes in 

Indonesia 

5.1. Overview 

This chapter is based on a quantitative analysis of secondary data from the Indonesian 

Family Life Survey (IFLS), a survey conducted by the RAND corporation, RAND is an 

American non-profit global policy think tank, and the survey was conducted in 

partnership with several Indonesian institutions. The IFLS is a longitudinal survey on 

socioeconomic and health indicators, providing data representing around 83% of the 

country’s population (Strauss et al., 2016), and is discussed further in section 5.3.1. 

below.  

To date, there have been no published studies on the epidemiology of people with 

diabetes in Indonesia in relation to comorbidities and health care utilisation. 

Therefore, this chapter characterises people with diabetes in Indonesia, including 

reported comorbidities of LTCs, and analyses its association with health care 

utilisation. These findings will be discussed with other relevant studies in relation to 

the study aim. The reporting of this epidemiology study follows the STROBE reporting 

guideline on cross sectional studies, with the checklist available in Appendix F.  

5.2. Aim and Research Questions 

The aim of this study was to address the second aim of this PhD: to determine the 

characteristics of the people with diabetes in Indonesia. The specific research 

questions addressed were:  

1. What are the characteristics (sociodemographic and health-related) of 

individuals with diabetes and without diabetes?  

2. What are the characteristics (sociodemographic and health-related) of 

individuals within the diabetes population, with and without comorbidities? 

3. What is the prevalence of physical and mental comorbidities in individuals with 

diabetes and without diabetes? 
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4. What is the relationship between diabetes, with and without comorbidity, and 

health care utilisation? 

5.3. Research Hypotheses 

The research hypothesis for this epidemiology study are: 

1. Individuals with diabetes are more likely to have poorer health-related 

characteristics than individuals without diabetes. 

2. Individuals with diabetes and comorbidities are more likely to have poorer 

health-related characteristics than those with diabetes only. 

3. People with diabetes are more likely to utilise healthcare than those without 

4. People with diabetes and comorbidities are more likely to utilise healthcare 

than those with only diabetes. 

5.4. Methods 

The methodological considerations related to this quantitative study are described in 

detail in Chapter 3.  

5.4.1. The Indonesia Family Life Survey 

The Indonesia Family Life Survey (IFLS) is a continuing longitudinal survey on 

socioeconomic status and health conditions (Strauss et al., 2016). The survey collects 

data from individuals, their families, their households, the communities in which they 

live, and the health and education facilities they use. It was first started in 1993, 

sampling households that represented approximately 83% of the Indonesian 

population from 13 of the nation’s then 26 provinces. Selection of the provinces for 

the survey was mainly based on economic reasons, bearing in mind the size and 

terrain of the country. The included provinces were four provinces in Sumatra (North 

Sumatra, West Sumatra, South Sumatra, and Lampung), all five of the provinces in 

Java (DKI Jakarta, West Java, Central Java, DI Yogyakarta, and East Java), and four 

provinces representing the remaining major island groups (Bali, West Nusa Tenggara, 

South Kalimantan, and South Sulawesi). Smaller island groups with significantly lower 

population density were not included in the survey, accounting for approximately 17% 

of the population not represented in IFLS.   
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The first wave of the survey (IFLS 1) in 1993 covered 7,224 households (33,081 

individuals). Four years later, the same participants were re-interviewed for IFLS 2 

in 1997. IFLS 3 was fielded in 2000 with the full sample. In late 2007 and early 2008, 

the same households from 1993 and their split-offs (household members that have 

left and formed a separate household) were interviewed again for IFLS 4. IFLS 5, the 

latest wave, was fielded in 2014-2015. This study used data from the most recent 

IFLS 5 to provide the most up to date information on the diabetes population in 

Indonesia. Ethical approval was not sought for this study as the dataset were publicly 

available to obtain, were anonymised, and it was no possible to identify individual 

participants from the data available.  

5.4.2. Study design and population 

This study applied a cross-sectional analysis using data from IFLS 5. Although earlier 

waves of the IFLS study were available, comparability of the datasets was limited and 

would not have allowed a complete longitudinal analysis. This was due to differences 

in the questionnaire used for IFLS 4 and IFLS 5. In IFLS 4, there were 11 other LTCs 

aside from diabetes. However, in IFLS 5, there were 19 other LTCs. Combining these 

two datasets to conduct a cohort analysis of diabetes in relation to comorbidities 

(which includes comorbidity count) would introduce measurement bias. Furthermore, 

between IFLS 4 and IFLS 5, there were a large amount of people lost to follow up and 

a large number of new participants included. It was unknown how these changes were 

planned or implemented. The dataset provided non-identifiable data on individuals, 

their families, and households regarding their socioeconomic status and health 

conditions. These data are publicly available and was retrieved from the RAND 

Corporation’s website upon registration (https://www.rand.org/well-being/social-

and-behavioral-policy/data/FLS/IFLS/access.html).  

The IFLS 5 data were collected between September 2014 and March 2015. The target 

population consisted of the original households from IFLS 1 and additional households 

from IFLS 2 – 4. IFLS 5 dataset included 52,587 individuals. This was larger than the 

previous waves due to inclusion of household members in previous waves that had 

left and formed their own households.  

https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS/access.html
https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS/access.html
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Data of IFLS were collected by trained interviewers who visited each household and 

attempted to conduct interviews with every individual age 11 years and older, living 

in that household, to complete the questionnaire. The questionnaire of IFLS 5 was 

divided into books and further subdivided into topical modules or sections. A total of 

10 books were used to collect data in the household. Books 3A and 3B were used to 

collect individual-level data from adult participants. Book 3A asked all household 

members aged 15 years and over regarding their sociodemographic, economic, and 

subjective opinions on social matters. Book 3B collected retrospective information 

regarding the participant’s health. A proxy book was used to collect data on 

individuals who could not be interviewed in person, thus represented by another 

household member. It contained shortened versions of most of the sections included 

in books 3A and 3B.  

IFLS 5 as a whole consists of 151 datasets according to the book or topical modules 

or sections that the questionnaire addressed. The datasets used for the current study 

were: sociodemographic characteristics of participants, health insurance status, 

LTCs, health-related characteristics, and utilisation of outpatient and inpatient care. 

Data were excluded for participants under the age of 18 years old, resulting in 33,880 

adult participants eligible for inclusion in this study. The other datasets of interest 

were then merged. Since this study analysed data in relation to diabetes, participants 

that had missing data on self-reported diabetes diagnosis were excluded (n=2014, 

5.9%). This resulted in a total of 31,866 participants who were included in this study.  
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Figure 5.1. Flow chart of number of participants included in study 

 

5.4.3. Study variables 

5.4.3.1. Sociodemographic characteristics 

Sociodemographic characteristics included participants’ sex, age, marital status, 

education, ethnicity, religion, and residential area. The variable of age was grouped 

into three categories: 18-35 years, 36-55 years, ≥56 years. This grouping was used to 

identify groups as younger adults, middle-aged adults, and older adults. The cut-off 

of 56 years and above for older adults was due to the consideration of elderly as being 

relatively younger in Indonesia compared to more developed parts of the world 

(Arifianto, 2004b, Cao and Rammohan, 2016). Since there are several ethnic groups 

in Indonesia, for the purpose of this study, ethnicity was grouped based on the three 

most common ethnicities, resulting in four categories: Javanese, Sundanese, Minang, 

and others. Similarly, religion was also grouped based on the most common religions: 

Islam, Christian, Hindu, and other. The variable of residential area was defined as 

whether the participant lived in an urban or rural area. This was stratified from the 

All participants in IFLS 5 dataset 

N=52,587 

Eligible adults 

N=33,880 

Total eligible for inclusion 

N=31,866 

Exclusion of participants <18 years old 

Exclusion of participants with missing data on 

self-reported diabetes diagnosis 
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outset, prior to data collection of IFLS, based on the 1993 National Socioeconomic 

Census. 

An additional variable of health insurance status was included and was further 

grouped into three categories for the purpose of the analysis: no insurance, 

government insurance, and private insurance. Government insurance included health 

insurance of government employees (including police and military), labour force 

insurance, and government insurance for the poor. Meanwhile, private insurance 

included medical expenditure reimbursement from employer, employer provided 

clinic, private health insurance, and savings-related insurance. Differences between 

government and private insurance have been elaborated in Chapter 1.  

5.4.3.2. Health related characteristics 

Health related characteristics are the variables that depict the health status of the 

individuals in this study. The variables used were LTCs, smoking habit, falls (within 

the last two years), and number of self-reported acute complaints (in the last four 

weeks). The LTCs available in the dataset were self-reported information on diagnosis 

by a health care professional of: glaucoma, memory impairment, psychiatric disease, 

digestive disease, renal disease, high cholesterol, arthritis, cancer, stroke, liver 

disease, heart disease, lung disease, asthma, tuberculosis, hypertension, hearing 

impairment, brain damage, learning disability, and autism. The questionnaire used 

to collect the variables of LTCs are available in Appendix F. Classification of 

participants into diabetes only and diabetes plus comorbidities group were made 

when individuals with diabetes did not have any other LTC, or when individuals with 

diabetes had ≥1 LTCs.  

5.4.3.3. Health care utilisation 

The main outcome of interest was self-reported utilisation of health care. Utilisation 

of health care was obtained using two variables: outpatient care, and hospital 

admission. Outpatient care was defined as any care received by the participant in 

both primary and secondary care settings; in a clinic, community health centers 

(Puskesmas), private doctor, or outpatient clinics at the hospital within the last four 
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weeks. Hospital admission was defined as any hospital admissions that occurred 

within the last 12 months. There was no differentiation of hospital admissions into 

emergency and elective admissions. Length of hospital stay was also not available. 

Reasons for hospital admission were further specified in those that answered “yes” 

to a hospital admission; these were sickness, accident, giving birth, operation, and 

other.  

5.4.4. Statistical analysis 

5.4.4.1. Missing data 

The percentage of missing data in these datasets varied. Several variables e.g.  

subjective economic status, subjective health rating, and screening on depression 

had missing data up to 8.5% from the included study population. This was due to a 

large number of interviews being conducted by a proxy (a family or household 

member) of the study participant. The use of a proxy meant that several variables 

relevant to the study, that required subjective answers, were unavailable and were 

therefore not included in this analysis. These included health measurements which 

included height and weight measurements that could be used to assess body mass 

index (BMI) and obesity.Missing data in the variables included in this study are 

considered as missing at random. These missing data in the original IFLS 5 dataset 

were distinguished between system missing data, where data were properly absent 

due to skip patterns in the questionnaire, or data missing due to error in interview. 

The IFLS 5 guidebook also pointed out that there are times where valid answers were 

categorised differently when the participant refused to answer the question, or the 

participant did not know the answer (Strauss et al., 2016). For the purpose of this 

analysis, when data was categorised as the participant refusing to answer or not 

knowing the answer, it was then considered as missing data. The number and 

percentage of missing data for each variable are pointed out in each of the 

descriptive analysis tables in the Results section below. Individuals with missing data 

on diabetes diagnosis were not included in the study population. 
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5.4.4.2. Descriptive analysis 

Statistical analysis was carried out after thorough data cleaning. Descriptive analysis 

described the sociodemographic, and health-related characteristics in both the 

overall study population and the participants with diabetes. Analysis is reported as 

means (for continuous variables), or number and percentages (for categorical 

variables) for each variable considered. Values of means are presented up to two 

decimal points, while percentages are presented up to one decimal point or up to 

two when below 0.1%. The variables were found to be normally distributed, and t-

test or chi square tests were used to test differences in characteristics between the 

diabetes and group without diabetes in the overall study population, and between 

diabetes only and diabetes plus comorbidities in the diabetes population. A p-value 

of <0.05 was considered as statistically significant. 

5.4.4.3. Regression analysis 

A multi-stage binary logistic regression analysis was carried out to answer research 

question 4; to determine the relationship between having diabetes, with and without 

LTCs, and health care utilisation. The analysis was conducted in the two study 

populations of interest (whole population and diabetes only population). For the 

whole population, the independent variable used was presence of diabetes and LTCs; 

no diabetes, diabetes only, and diabetes plus comorbidities. For the diabetes 

population, the independent variable was the presence of ≥1 LTC; diabetes only, 

diabetes plus comorbidities. The dependent or outcome variables for all regression 

analysis were occurrence of outpatient visits and hospital admissions. The logistic 

regression carried out used a complete case analysis, omitting participants with 

missing data.   

An unadjusted (crude) Odds Ratio (OR) was first obtained, looking at the relationship 

between the independent variable and dependent variable alone. The OR represent 

the odds that an outcome will occur (healthcare utilisation: outpation visit or hospital 

admission) given a particular exposure (independent or predictor variables). Diabetes 

status, presence of LTC, sociodemographic and health-related variables were all 

analysed univariably to look at their individual association with outpatient visits and 
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hospital admissions. A stepwise approach to adjustment for sociodemographic and 

heath related characteristics was then used to produce two models: 1) adjustment 

for sociodemographic variables (age, sex, marital status, education, ethnicity, 

religion, residential area, and health insurance status); 2) as in model 1 with 

additional adjustment for health-related characteristics (smoking habit, occurrence 

of falls, and number of acute complaints). This was repeated to analyse the two study 

populations of interest. Results are presented in the form of OR and 95% Confidence 

Interval (95% CI), with values up to two decimal points. All statistical analyses were 

carried out using STATA version 16.0 (StataCorp, 2007). 

5.5. Findings 

5.5.1. Characteristics of individuals in overall study population 

A total of 31,866 participants with complete diabetes data were analysed; 31,089 

participants without diabetes (97.5%) and 777 (2.5%) with diabetes. Table 5.1. shows 

the individual level sociodemographic characteristics of the overall study population, 

of those without diabetes, and of those with diabetes. The mean age for the overall 

population was 40.05 years (SD 15.39), while the mean age for those with diabetes 

was 53.49 years (SD 12.56). Individuals with diabetes were more likely to be female, 

married, have primary or secondary education, of Javanese ethnicity, Muslim, living 

in an urban area, and have government insurance.  

Compared to those with missing data on diabetes, the mean age between those with 

missing diabetes data was similar to the overall study population (with complete 

diabetes data), with a mean age of 39.74 (SD 14.91) and 40.05 (SD 15.39) for those 

with missing diabetes data and for the overall study population respectively. 

However, all other sociodemographic characteristics between the two groups showed 

statistically significant difference (p-value <0.001). Those with missing data were 

more likely to be male, while the overall study population had a larger proportion of 

female. A much larger proportion of those with missing data lived in urban area 

(75.3%) compared to the overall study population (59.2%). The most striking 

difference in characteristics between the two groups is health insurance status. All 

of those with missing data on diabetes also had missing data on health insurance 
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status, meanwhile in the overall study population, there were only 28 with missing 

data. The sociodemographic characteristics of those with missing diabetes data 

compared to the overall study population with complete diabetes data are presented 

in Table 5.2.  

Table 5.1. Sociodemographic and economic characteristics of individuals in study population 
(N(%)) 

Characteristics Missing 
N(%) 

Overall  
N = 31,866 

 

No Diabetes  
N = 31,089 

Diabetes  
N= 777 

p-
value* 

Age 
Mean (S.D) 
 
18-35 years 
36-55 years 
≥56 years 

 
0 
 
 
 
 

 

 
40.05 (15.39) 

N(%) 
14,791 (46.4) 
11,743 (36.9) 
5,332 (16.7) 

 
39.72 (15.31) 

N(%) 
14,715 (47.3) 
11,399 (36.7) 
4,975 (16.0) 

 
53.49 (12.56) 

N(%) 
76 (9.8) 

344 (44.3) 
357 (45.9) 

 
<0.001 

 
<0.001 

Sex 
Male 
Female 

0  
15,149 (47.5) 
16,717 (52.5) 

 
14,789 (47.6) 
16,300 (52.4) 

 
360 (46.3) 
417 (53.7) 

 
0.495 

Marital status 
Married 
Never married 
Separated/widowed 

0  
24,273 (76.2) 
4,442 (13.9) 
3151 (9.9) 

 
23,642 (76.0) 
4,428 (14.2) 
3,019 (9.7) 

 
631 (81.2) 
14 (1.8) 

132 (17.0) 

 
 

<0.001 

Education 
No school 
Primary level 
Secondary level 
Higher education 

0  
1,925 (6.0) 

10,058 (31.6) 
15,340 (48.1) 
4,543 (14.3) 

 
1,874 (6.0) 
9,774 (31.4) 
15,033 (48.4) 
4,408 (14.2) 

 
51 (6.6) 

284 (36.6) 
307 (39.5) 
135 (17.4) 

 
 

<0.001 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

0  
14,037 (44.1) 
3,821 (12.0) 
1,703 (5.3) 

12,305 (38.6) 

 
13,645 (43.9) 
3,741 (12.0) 
1,669 (5.4) 

12,034 (38.7) 

 
392 (50.5) 
80 (10.3) 
34 (4.4) 

271 (34.9)  

 
 

0.004 

Religion 
Islam 
Christian 
Hindu 
Other 

0  
28,567 (89.6) 
1,663 (5.2) 
1,559 (4.9) 

77 (0.2) 

 
27,880 (89.7) 
1,619 (5.2) 
1520 (4.9) 
70 (0.2) 

 
687 (88.4) 
44 (5.7) 
39 (5.0) 
7 (0.9) 

 
 
 

0.002 

Residential area 
Urban 
Rural 

0  
18,852 (59.2) 
13,014 (40.8) 

 
18,272 (58.8) 
12,817 (41.2) 

 
580 (74.6) 
197 (25.4) 

 
 

<0.001 

Health Insurance 
No insurance  
Government insurance 
Private insurance 

 28 
(0.09) 

 
16,324 (51.3) 
13,381 (42.0) 
2,133 (6.7) 

 
16,017 (51.6) 
12,972 (41.8) 
2,076 (6.7) 

 
307 (39.7) 
409 (52.9) 
57 (7.4) 

 
 

<0.001 

* P-value represents difference in values between no diabetes and diabetes group  
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Table 5.2. Characteristics of population with missing diabetes data compared to the overall 
study population 

Characteristics Missing 
(N%) 

Missing diabetes 
data 

N = 2,014 

Overall study 
population*  
N = 31,866 

P-value** 

Age 
Mean (S.D) 
 
18-35 years 
36-55 years 
≥56 years 

0  
39.74 (14.91) 

N(%) 
937 (46.5) 
756 (37.6) 
321 (15.9) 

 
40.05 (15.39) 

 
14,791 (46.4) 
11,743 (36.9) 
5,332 (16.7) 

 
 
 

0.618 

Sex 
Male 
Female 

0  
1,152 (57.1) 
862 (42.9) 

 
15,149 (47.5) 
16,717 (52.5) 

 
<0.001 

Marital status 
Married 
Never married 
Separated/widowed 

0  
1,428 (70.9) 
383 (19.0) 
203 (10.1) 

 
24,273 (76.2) 
4,442 (13.9) 
3151 (9.9) 

 
<0.001 

Education 
No school 
Primary level 
Secondary level 
Higher education 
 

0  
136 (6.8) 
450 (22.4) 
956 (47.4) 
472 (23.4) 

 
1,925 (6.0) 

10,058 (31.6) 
15,340 (48.1) 
4,543 (14.3) 

 
<0.001 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

0  
749 (37.2) 
356 (17.7) 
161 (8.0) 
748 (37.1) 

 
14,037 (44.1) 
3,821 (12.0) 
1,703 (5.3) 

12,305 (38.6) 

 
<0.001 

Religion 
Islam 
Christian 
Hindu 
Other 

0  
1,753 (87.0) 

134 (6.7) 
101 (5.0) 
26 (1.3) 

 
28,567 (89.6) 
1,663 (5.2) 
1,559 (4.9) 

77 (0.2) 

 
<0.001 

Residential area 
Urban 
Rural 

0  
1,515 (75.3) 
499 (24.7) 

 
18,852 (59.2) 
13,014 (40.8) 

 
<0.001 

Health Insurance 
No insurance  
Government insurance 
Private insurance 

2,042 
(0.09) 

All missing 
- 
- 
- 

 
16,324 (51.3) 
13,381 (42.0) 
2,133 (6.7) 

 
 

*Study population with complete diabetes data to be analysed in this study 

**P-value represents difference in values between no diabetes and diabetes group  
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Table 5.3. shows the health-related characteristics and health care utilisation of the 

study population. The majority of individuals with diabetes had never smoked 

(63.1%). However, the percentage of those who had stopped smoking in the group 

with diabetes was significantly higher than in those without diabetes (12.0% and 5.0%, 

respectively). The number of acute complaints within the last four weeks in the group 

with diabetes was also statistically higher than the group without diabetes, with a 

mean of 3.46 (SD 2.38) compared to a mean of 2.80 (SD 2.23). Individuals in the group 

with diabetes reported more outpatient care (n=314, 40.7%) than the group without 

diabetes (18.1%) within the last month. The proportion reporting hospital admissions 

was also higher in the group with diabetes compared to the group without diabetes 

within the last year, 13.6% and 5.0% respectively. Reasons for hospital admissions 

were mostly for sickness in both groups (58.1%) in the group with diabetes and in the 

group without diabetes (42.8%).  

Table 5.3. Health related characteristics and health care utilisation of individuals in study 
population (Number (%)) 

Characteristics Missing 
N(%) 

Overall  
N = 31,866 

N(%) 

No Diabetes  
N = 31,089 

N(%) 

Diabetes  
N = 777 

N(%) 

p-value* 

Smoking habit 
Never smoked  
Current smoker 
Previous smoker 

0  
19,640 (61.6) 
10,388 (33.2) 
1,638 (5.1) 

 
19,150 (61.6) 
10,399 (33.4) 

1540 (5.0) 

 
490 (63.1) 
189 (24.3) 
98 (12.6) 

 
 

<0.001 

Falls (within the last 2 
years) 

Yes 
No 

15 (0.05)  
 

4,788 (15.0) 
27,063 (85.0) 

 
 

4,649 (15.0) 
26,427 (85.0) 

 
 

139 (17.9) 
636 (82.1) 

 
0.022 

Acute complaints 
Mean (S.D) 

 15 (0.05)  
2.82 (2.24) 

 
2.80 (2.23) 

 
3.46 (2.38) 

 
<0.001 

Outpatient care (within 
last 4 weeks) 

Yes 
No  

 
 34 (0.1) 

 
 

5,950 (18.7) 
25,882 (81.3) 

 
 

5,636 (18.1) 
25,424 (81.9) 

 
 

314 (40.7) 
458 (59.3) 

 
 

<0.001 

Hospital admissions 
(within the last 12 
months) 

Yes 
No 

Reason for admission  
Sickness 
Accident 
Giving birth 
Operation 
Other  

 34 (0.1) 
 
 
 
 
 

 
 

1,592 (5.0) 
30,240 (95.0) 

 
N=1,592 

698 (43.8) 
87 (5.5) 

421 (26.4) 
156 (9.8) 
230 (14.4) 

 
 

1,487 (4.8) 
29,573 (95.2) 

 
N=1,487 

637 (42.8) 
83 (5.6) 

418 (28.1) 
141 (9.5) 
208 (14.0) 

 
 

105 (13.6) 
667 (86.4) 

 
N=105 

61 (58.1) 
4 (3.8) 
3 (2.9) 

15 (14.3) 
22 (21.0) 

 
 
 

<0.001 
 
 
 
 
 

<0.001 

* P-value represents difference in values between no diabetes and diabetes group 
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5.5.2. Characteristics of individuals in the population with diabetes 

Within the diabetes population, the individuals were then grouped into those with 

diabetes only, and diabetes plus comorbidities. 73.6% (n=572) of the diabetes 

population reported one or more LTCs. Table 5.4. shows the sociodemographic 

characteristics of individuals in the overall diabetes population, those with diabetes 

only, and those with diabetes plus comorbidities. Individuals with diabetes that had 

comorbidities were older than those without (50.7% and 32.7% in the ≥56 age group 

respectively). The majority of individuals in the diabetes only group were male 

(58.5%), while this was not the case with individuals with diabetes plus comorbidities, 

with 58.0% female. There were no statistically significant differences in other 

sociodemographic and economic characteristics between the groups with diabetes. 

Most individuals in both groups had health insurance, mostly government insurance.  

For health-related characteristics, shown in Table 5.5., more than half of the overall 

diabetes population never smoked (63.1%), this was also the case in both the diabetes 

only group, and those with LTCs (56.1%, 65.6%). However, there was a higher 

percentage of current smokers in the diabetes only group compared to diabetes plus 

comorbidities (37.1%, n= 76 to 19.8%, n= 113).  The percentage of previous smokers 

was lower in the diabetes only group (6.8%, n=14), compared to diabetes plus 

comorbidities (14.7%, n= 84). A statistically significant difference was noted in the 

number of acute complaints reported in the last four weeks between the two groups. 

Those with diabetes plus comorbidities reported a mean of 3.7 (S.D 2.4) complaints 

compared to those with diabetes only (mean 2.8, S.D 2.1). There were no statistically 

significant differences between occurrence of falls within the last two years. Less 

than half of the individuals in both diabetes groups reported that they received 

outpatient care within the last four weeks, with 36.3% in the diabetes only group and 

42.3% in the diabetes plus comorbidities group (non-significant). Hospital admissions 

in the last 12 months were 11.8% in the group with diabetes and 14.3% in the diabetes 

plus comorbidities group (non-significant). 
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Table 5.4. sociodemographic and economic characteristic of individuals in diabetes 
population (N (%)) 

Characteristics Missing 
 

N(%) 

Overall 
 

 777 

Diabetes Only 
 

205 

Diabetes plus 
comorbidities 

 572 

p-value* 

Age 
Mean (S.D) 
 
18-35 
36-55 
≥56 

0  
53.5 (12.6) 

N(%) 
76 (9.8) 

344 (44.3) 
357 (45.9) 

 
50.0 (12.9) 

N(%) 
31 (15.1) 
107 (52.2) 
67 (32.7) 

 
54.8 (12.2) 

N(%) 
45 (7.9) 

237 (41.4) 
290 (50.7) 

 
<0.001 

 
<0.001 

Sex 
Male 
Female 

0  
360 (46.3) 
417 (53.7) 

 
120 (58.5) 
85 (41.5) 

 
240 (42.0) 
332 (58.0) 

 
 <0.001 

Marital status 
Married 
Never married 
Separated /widowed 

0  
631 (81.2) 
14 (1.8) 

132 (17,0) 

 
176 (85.9) 

4 (2.0) 
25 (12.2) 

 
455 (79.5) 
10 (1.7) 

107 (18.7) 

 
0.103 

Education 
No school 
Primary level 
Secondary level 
Higher education 

0  
51 (6.6) 

284 (36.6) 
307 (39.5) 
135 (17.4) 

 
13 (6.3) 
63 (30.7) 
92 (44.9) 
37 (18.0) 

 
38 (6.6) 

221 (38.6) 
215 (37.6) 
98 (17.1) 

 
0.195 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

0  
392 (50.5) 
80 (10.3) 
34 (4.4) 

271 (34.9)  

 
103 (50.2) 
18 (8.8) 
7 (3.4) 

77 (37.6) 

 
289 (50.5) 
62 (10.8) 
27 (4.7) 

194 (33.9) 

 
0.618 

Religion 
Islam 
Christian 
Hindu 
Other 

0  
687 (88.4) 
44 (5.7) 
39 (5.0) 
7 (0.9) 

 
184 (89.8) 

9 (4.4) 
11 (5.4) 
1 (0.5) 

 
503 (87.9) 
35 (6.1) 
28 (4.9) 
6 (1.0) 

 
0.695 

Residential area 
Urban 
Rural 

0  
580 (74.6) 
197 (25.4) 

 
154 (75.1) 
51 (24.9) 

 
426 (74.5) 
146 (25.5) 

 
0.855 

Health Insurance 
No insurance  
Govt insurance 
Private insurance 

 4 (0.5)  
307 (39.7) 
409 (52.9) 
57 (7.4) 

 
82 (40.2) 
106 (52.0) 
16 (7.8) 

 
225 (39.5) 
303 (53.3) 
41 (7.2) 

 0.930 

*P-value represents difference in values between diabetes only group and diabetes plus comorbidities group. 
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Table 5.5. Health related characteristics and health care utilisation of individuals in diabetes 
population (N (%)) 

Characteristics Missing 
 

N(%) 

Overall 
 

N=777 
N(%) 

Diabetes Only 
 

N=205 
N(%) 

Diabetes plus 
comorbidities 

N=572 
N(%) 

p-value* 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

0  
490 (63.1) 
189 (24.3) 
98 (12.6) 

 
115 (56.1) 
76 (37.1) 
14 (6.8) 

 
375 (65.6) 
113 (19.8) 
84 (14.7) 

 
<0.001 

Falls (within the last 2 
years) 

Yes 
No 

 2 (0.3)  
 

139 (17.9) 
636 (82.1) 

 
 

24 (11.8) 
180 (88.2) 

 
 

115 (20.1) 
456 (79.9) 

0.007 

Acute complaints 
Mean (S.D) 

 2 (0.3)  
3.5 (2.4) 

 
2.8 (2.1) 

 
3.7 (2.4) 

 
<0.001 

Outpatient care (within 
last 4 weeks) 

Yes 
No  

 
 5 (0.6) 

 
 

314 (40.7) 
458 (59.3) 

 
 

74 (36.3) 
130 (63.7) 

 
 

240 (42.3) 
328 (57.7) 

 
 

0.136 

Hospital admissions 
(within the last 12 
months) 

Yes 
No 

 
Reason for admission  

Sickness 
Accident 
Giving birth 
Operation 
Other  

 5 (0.6) 
 
 
 
 
 

 
 
 

105 (13.6) 
667 (86.4) 

 
N=105 

61 (58.1) 
4 (3.8) 
3 (2.9) 

15 (14.3) 
22 (21.0) 

 
 
 

24 (11.8) 
180 (88.2) 

 
N=24 

16 (66.7) 
0 

2 (8.3) 
3 (12.5) 
3 (12.5) 

 
 
 

81 (14.3) 
487 (85.7) 

 
N=81 

45 (55.6) 
4 (4.9) 
1 (1.2) 

12 (14.8) 
19 (23.5) 

 
 
 

0.372 
 
 
 

0.201 

*P-value represents difference in values between diabetes only group and diabetes plus comorbidities group. 
 
 

5.5.3. Prevalence of physical and mental health comorbidities  

With information on other LTCs, we mapped out the type and number of morbidities 

(other than diabetes) in the overall study population, comparing between those with 

and without diabetes (Table 5.6). Since included participants were those with 

complete information on LTC data, there were no missing values in this particular 

analysis. The diabetes population had a higher number of additional LTCs with a mean 

of 1.60 (SD 1.51) compared to the LTC count in those without diabetes (mean 0.55, 

SD 0.89). The number of individuals reporting two or more conditions in the group 

with diabetes was significantly higher, with a cumulative percentage of 44.1% 

(n=343), compared to those without diabetes (cumulative percentage 12.3%, 

n=3,833). 
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In the overall study population, the most common LTC reported by individuals was 

hypertension (13.1%). This was also the case in individuals with diabetes, with 44.5% 

(n=346) of individuals reporting that they had hypertension. However, the most 

commonly reported LTC in those without diabetes was digestive disease (12.8%, 

n=3,973), followed by hypertension (12.3%, n=3,821). The other most common LTCs 

reported in the group with diabetes were high cholesterol (27.0%, n=210), vision 

impairment (20.6%, n=160), digestive disease (16.0%, n=124), and arthritis (14.4%, 

n=112).  

Table 5.6. Prevalence of reported diagnosed morbidities in individuals in study population 
(Number (%)) 

LTC* 
Overall 
 31,866 

No Diabetes 
 31089 

Diabetes 
 777 

p-value** 

Mean number (S.D) 
 
none 
1 LTC 
2 LTCs 
3 LTCs 
4 LTCs  
5 LTCs 
6 LTCs  
7 LTCs 
8 LTCs 

0.58 (0.92) 
 

19,887 (62.4) 
7,803 (24.5) 
2,696 (8.5) 
977 (3.1) 
346 (1.1) 
105 (0.3) 
34 (0.1) 
13 (0.0) 
5 (0.0) 

0.55 (0.89) 
 

19,682 (63.3) 
7,574 (24.4) 
2,531 (8.1) 
889 (2.9) 
298 (1.0) 
76 (0.2) 
28 (0.1) 
8 (0.0) 
3 (0.0) 

 

1.60 (1.51) 
 

205 (26.4) 
229 (29.5) 
165 (21.2) 
88 (11.3) 
48 (6.2) 
29 (3.7) 
6 (0.8) 
5 (0.6) 
2 (0.3) 

<0.001 
 

<0.001 

Hypertension 4,167 (13.1) 3,821 (12.3) 346 (44.5) <0.001 

Digestive disease 4,097 (12.9) 3,973 (12.8) 124 (16.0) 0.009 

Vision impairment 2,619 (8.2) 2,459 (7.9) 160 (20.6) <0.001 

Arthritis 1,724 (5.4) 1,612 (5.2) 112 (14.4) <0.001 

High cholesterol 1,393 (4.4) 1,183 (3.8) 210 (27.0) <0.001 

Asthma 911 (2.9) 882 (2.8) 29 (3.7) 0.139 

Lung disease 569 (1.8) 545 (1.8) 24 (3.1) 0.005 

Heart disease 552 (1.7) 491 (1.6) 61 (7.9) <0.001 

Renal disease 451 (1.4) 415 (1.3) 36 (4.6) <0.001 

Hearing impairment 402 (1.3) 379 (1.2) 23 (3.0) <0.001 

Stroke 308 (1.0) 264 (0.8) 44 (5.7) <0.001 

Tuberculosis 316 (1.0) 288 (0.9) 28 (3.6) <0.001 

Liver disease 316 (1.0) 294 (0.9) 22 (2.8) <0.001 

Cancer  208 (0.7) 197 (0.6) 11 (1.4) 0.007 

Memory impairment 86 (0.3) 78 (0.3) 8 (1.0) <0.001 

Psychiatric disease 93 (0.3) 89 (0.3) 4 (0.5) 0.243 

Brain damage 110 (0.3) 106 (0.3) 4 (0.5) 0.414 

Learning disability 43 (0.1) 42 (0.1) 1 (0.1) 0.962 

Autism   5 (0.02) 5 (0.02) 0 0.724 
*The order of conditions listed follows the order of highest to lowest prevalence in the overall population. 
**P-value represents difference in values between no diabetes and diabetes groups. 
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5.5.4. Logistic regression models for health care utilisation  

5.5.4.1. Logistic regression models for health care utilisation in overall study 

population 

Outpatient visits within the last four weeks 

Table 5.7. presents the logistic regression models for the association between 

diabetes groups within the overall study population and outpatient visits within the 

last four weeks. The crude (unadjusted) OR for having an outpatient visit for people 

with diabetes is 2.5 (95%CI 1.93, 4.32) compared to not having diabetes.  This 

increased in those with diabetes and comorbidities, OR 3.30 (95% CI 2.79, 3.91). 

Univariate analysis showed that outpatient visits were more likely in older individuals 

(>56 age group), females, separated/widowed marital status, had insurance (both 

government and private), previous smokers, and having a fall within the last two 

years. These results are presented in full in Appendix G.  

Having diabetes and having diabetes plus comorbidities was the strongest predictors 

of having an outpatient visit within the last four weeks in both models of adjustments 

(adjustment for sociodemographic factors model 1; and adjustment for 

sociodemographic factors and health-related characteristics in model 2). After 

adjusting for all sociodemographic and health-related characteristics, the odds of 

having an outpatient visit in those with diabetes only was 2.55 (95%CI 1.89, 3.44) 

compared to those without diabetes. However, the odds did not follow an exposure-

response relationship where having ≥1 LTCs resulted in an OR of 2.22 (95% CI 1.85, 

2.66). However, the overlapping of confidence intervals between the two indicates 

that there is no statistical significance of OR difference between having diabetes only 

and having ≥1 LTCs for outpatient visit. Several sociodemographic and health-related 

characteristics were significantly associated with outpatient visits in the final model. 

These characteristics were: older age (age (≥56 years), female, having education 

(primary, secondary, and higher education), Hindu, having insurance (government, 

and private), previous smoker, having a fall within the last two years, and the number 

of acute complaints. 
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Table 5.7. Logistic regression models for outpatient visit in overall study population 

Predictor variables Unadjusted OR (95% 
CI) 

Model 1*  Model 2**  

OR  
(95% CI) 

p-
value 

OR  
(95% CI) 

p-value OR  
(95% CI) 

p-value 

Presence of diabetes 
(and other morbidity) 

No diabetes 
Diabetes only 
 
Diabetes +†  

 
 

1.00 
2.57  

(1.93, 3.42) 
3.30  

(2.79, 3.91) 

 
 
 

<0.001 
 

<0.001 

 
 

1.00 
2.45  

(1.83, 3.28) 
2.69  

(2.25, 3.20) 

 
 
 

<0.001 
 

<0.001 
 

 
 

1.00 
2.55  

(1.89, 3.44) 
2.22  

(1.85, 2.66) 

 
 
 

<0.001 
 

<0.001 
 
 

Age 
18-35 
36-55 
 
≥56 

   
1.00 
0.98  

(0.92, 1.06) 
1.48  

(1.34, 1.63) 
 

 
 

0.693 
 

<0.001 
 

 
1.00 
1.00  

(0.93, 1.07) 
1.48  

(1.33, 1.63) 

 
 

0.958 
 

<0.001 
 

Sex 
Male 
Female 

   
1.00 
1.90  

(1.79, 2.02) 
 

 
 

<0.001 
 

 
1.00 
1.51  

(1.38, 1.66) 

 
 

<0.001 
 

Marital status 
Married 
Never married 
 
Separated/widowed 

   
1.00 
0.64  

(0.58, 0.71) 
0.94  

(0.85, 1.05) 

 
 

<0.001 
 

0.259 

 
1.00 
0.61  

(0.55, 0.68) 
0.94  

(0.84, 1.04) 

 
 

<0.001 
 

0.229 

Education 
No school 
Primary level 
 
Secondary level 
 
Higher education 

   
1.00 
1.16  

(1.02, 1.32) 
1.22  

(1.07, 1.40) 
1.32 ( 

1.13, 1.53) 

 
 

0.022 
 

0.004 
 

<0.001 
 

 
1.00 
1.12  

(098, 1.28) 
1.19  

(1.04, 1.37) 
1.27  

(1.09, 1.49) 

 
 

0.087 
 

0.013 
 

0.003 

Ethnicity 
Javanese 
Sundanese 
 
Minang 
 
Others 

   
1.00 
1.00  

(0.91, 1.10) 
0.70  

(0.61, 0.81) 
0.92  

(0.86, 0.98) 
 

 
 

0.952 
 

<0.001 
 

0.013 

 
1.00 
0.89  

(0.81, 0.97) 
0.67  

(0.58, 0.78) 
0.86  

(0.80, 0.92) 

 
 

0.013 
 

<0.001 
 

<0.001 
 

Religion 
Islam 
Christian 
 
Hindu 
 
Other 

   
1.00 
1.06  

(0.93, 1.20) 
1.48  

(1.30, 1.68) 
0.51  

(0.25, 1.04) 

 
 

0.420 
 

<0.001 
 

0.066 

 
1.00 
1.06  

(0.93, 1.21) 
1.59  

(1.40, 1.82) 
0.65  

(0.32, 1.33) 

 
 

0.384 
 

<0.001 
 

0.238 
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Predictor variables Unadjusted OR (95% 

CI) 
Model 1*  Model 2**  

OR  
(95% CI) 

p-
value 

OR  
(95% CI) 

p-value OR  
(95% CI) 

p-value 

Residential area 
Urban 
Rural 

   
1.00 
1.00  

(0.94, 1.06) 

 
 

0.999 

 
1.00 
1.04  

(0.98, 1.11) 

 
 

0.189 

Insurance type 
No insurance  
Government 
insurance 
 
Private insurance 

   
1.00 
1.27  

(1.19, 1.35) 
1.59  

(1.42, 1.79) 

 
 

<0.001 
 

<0.001 
 

 
1.00 
1.24  

(1.16, 1.32) 
1.56  

(1.38, 1.75) 

 
 

<0.001 
 

<0.001 
 

Smoking habit 
Never smoked 
Current smoker 
 
Previous smoker 

     
1.00 
0.68  

(0.61, 0.75) 
1.29  

(1.12, 1.48) 

 
 

<0.001 
 

<0.001 
 

Falls (within last 2 
years) 

No 
Yes 

     
1.00 
1.13  

(1.05, 1.23) 

 
 

0.002 

Number of acute 
complaints (in last 4 
weeks) 

     
1.24  

(1.22, 1.26) 

 
<0.001 

 
*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type, smoking habit, falls, number of acute complaints.  
†Diabetes plus comorbidities  

Hospital admission within the last 12 months 

Table 5.8. shows the logistic regression models for hospital admission within the last 

year in the overall study population. The presence of diabetes was found to be  

strongly associated with having a hospital admission in the unadjusted and both 

adjusted models. After adjusting for all sociodemographic, economic, and health 

related characteristics, the odds of having a hospital admission in the last year in 

those with diabetes was 2.80 times higher (95% CI 1.80, 4.36) than those without 

diabetes. However, the odds did not increase with having ≥1 LTCs, OR 2.45 (95% CI 

1.89, 3.17) compared to not having diabetes after adjustment for all variables. 

Another strong association of hospital admission was sex, where females were 1.99 

times more likely (95%CI 1.68, 2.36) to have a hospital admission compared to males, 

after adjusting for all variables. Having insurance also had a strong association; 

having government insurance had an increased odds of 2.09 times (95%CI 1.87, 2.35) 
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of having a hospital admission and having private insurance had an OR of 2.98 (95%CI 

2.48, 3.58) compared to those without insurance, after adjusting for all other 

variables.  
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Table 5.8. Logistic regression models for hospital admissions in whole population 

Predictor variables Unadjusted  Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR*  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Presence of diabetes 
(and other morbidity) 

No diabetes 
Diabetes only 
 
Diabetes +†  

 
 

1.00 
2.65  

(1.73, 4.07) 
3.31  

(2.60, 4.21) 

 
 
 

<0.001 
 

<0.001 

 
 

1.00 
2.76  

(1.78, 4.29) 
2.81  

(2.18, 3.62) 

 
 
 

 <0.001 
 

<0.001 

 
 

1.00 
2.80  

(1.80, 4.36) 
2.45  

(1.89, 3.17) 

 
 
 

<0.001 
 

<0.001 

Age 
18-35 
36-55 
 
≥56 

   
1.00 
0.56  

(0.50, 0.64) 
1.11  

(0.93, 1.31) 

 
 

<0.001 
 

0.248 

 
1.00 
0.57  

(0.50, 0.64) 
1.03  

(0.87, 1.23) 

 
 

<0.001 
 

0.726 

Sex 
Male 
Female 

   
1.00 
2.34  

(2.08, 2.62) 

 
 

<0.001 

 
1.00 
1.99  

(1.68, 2.36) 

 
 

<0.001 

Marital status 
Married 
Never married 
 
Separated/widowed 

   
1.00 
0.50  

(0.42, 0.61) 
0.94  

(0.78, 1.12) 

 
 

<0.001 
 

0.475 

 
1.00 
0.49  

(0.41, 0.60) 
0.94  

(0.78, 1.13) 

 
 

<0.001 
 

0.494 

Education 
No school 
Primary level 
 
Secondary level 
 
Higher education 

   
1.00 
1.21  

(0.94, 1.55) 
1.37  

(1.06, 1.77) 
1.59  

(1.20, 2.11) 

 
 

0.139 
 

0.018 
 

0.001 

 
1.00 
1.19  

(0.92, 1.53) 
1.33  

(1.02, 1.72) 
1.49  

(1.13, 1.98) 

 
 

0.179 
 

0.033 
 

0.005 

Ethnicity 
Javanese 
Sundanese 
 
Minang 
 
Others 

   
1.00 
0.96  

(0.81, 1.13) 
1.09  

(0.87, 1.36) 
0.97  

(0.86, 1.10) 

 
 

0.619 
 

0.443 
 

0.670 

 
1.00 
0.93  

(0.79, 1.10) 
1.09  

(0.87, 1.35) 
0.96  

(0.85, 1.08) 

 
 

0.401 
 

0.462 
 

0.473 

Religion 
Islam 
Christian 
 
Hindu 
 
Other 

   
1.00 
1.13  

(0.90, 1.41) 
1.21  

(0.96, 1.53) 
0.96  

(0.34, 2.67) 

 
 

0.303 
 

0.110 
 

0.933 

 
1.00 
1.12  

(0.89, 1.40) 
1.22  

(0.97, 1.54) 
1.05  

(0.38, 2.95) 

 
 

0.344 
 

0.093 
 

0.920 

Residential area 
Urban 
Rural 

   
1.00 
0.90  

(0.80, 1.00) 

 
 

0.057 

 
1.00 
0.92  

(0.82, 1.03) 
 

 
 

0.133 
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Predictor variables Unadjusted  Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR*  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Insurance type 
No insurance 
Government 
insurance 
 
Private insurance 

   
1.00 
2.14  

(1.91, 2.40) 
3.05 

(2.54, 3.66) 

 
 

<0.001 
 

<0.001 

 
1.00 
2.09  

(1.87, 2.35) 
2.98  

(2.48, 3.58) 

 
 

<0.001 
 

<0.001 

Smoking habit 
Never smoked 
Current smoker 
 
Previous smoker 

     
1.00 
0.66  

(0.55, 0.81) 
1.76  

(1.40, 2.22) 

 
 

<0.001 
 

<0.001 

Falls (within last 2 
years) 

No 
Yes 

     
1.00 
1.32  

(1.15, 1.50) 

 
 

<0.001 

Number of acute 
complaints (in last 4 
weeks) 

     
1.07  

(1.05, 1.10) 

 
<0.001 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type, smoking habit, falls, number of acute complaints.  
†Diabetes plus comorbidities 

5.5.4.2. Logistic regression models for health care utilisation in diabetes 

population 

Outpatients visit within the last four weeks 

Table 5.9. shows the logistic regression models for outpatient visit within the last 

four weeks in the diabetes population. Having ≥1 LTCs alongside diabetes was not a 

strong predictor of having had an outpatient visit in any of the three models. After 

adjusting for all other variables, having diabetes and comorbidities did not suggest 

an association with outpatient visit with an OR of 1.04 (95%CI 0.72, 1.49). This also 

occurred in the ORs of all other variables, except having Hindu as a religion and the 

number of acute complaints within the last four weeks. After adjusting for all other 

variables, having Hindu as a religion was shown to be 2.31 times (95%CI 1.09 to 4.89) 

more likely to have received outpatient care in the last four weeks compared to being 

Muslim. Additionally, an increase of every acute complaint resulted in being 1.10 

times (95%CI 1.03, 1.18) more likely to have received outpatient care compared to 

not having any acute complaints.  
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Table 5.9. Logistic regression models for outpatient visit in the diabetes population 

Predictor variables Unadjusted OR (95% 
(CI) 

Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Presence of other LTCs 
Diabetes only 
Diabetes + † 

 
1.00 
1.29  

(0.92, 1.79) 

 
 

0.136 

 
1.00 
1.16  

(0.82, 1.64) 

 
 

0.413 

 
1.00 
1.04  

(0.72, 1.49) 

 
 

0.847 

Age 
18-35 
36-55 
 
≥56 

   
1.00 
1.11  

(0.64, 1.92) 
1.51  

(0.85, 2.67) 
 

 
 

0.713 
 

0.162 

 
1.00 
1.16  

(0.66, 2.05) 
1.55  

(0.86, 2.82) 

 
 

0.603 
 

0.147 

Sex 
Male 
Female 

   
1.00 
1.86  

(1.33, 2.61) 
 

 
 

<0.001 

 
1.00 
1.55  

(0.97, 2.47) 

 
 

0.067 

Marital status 
Married 
Never married 
Separated/widowed 

   
1.00 
0.36  

(0.91, 1.40) 
0.79  

(0.51, 1.23) 

 
 

0.140 
 

0.295 

 
1.00 
0.34  

(0.83, 1.37) 
0.78  

(0.50, 1.22) 

 
 

0.129 
 

0.275 

Education 
No school 
Primary level 
 
Secondary level 
 
Higher education 

   
1.00 
0.70  

(0.37, 1.31) 
0.70  

(0.37, 1.34) 
0.63  

(0.30, 1.29) 
 

 
 

0.265 
 

0.282 
 

0.205 

 
1.00 
0.73  

(0.39, 1.38) 
0.73  

(0.38, 1.40) 
0.66  

(0.32, 1.37) 

 
 

0.330 
 

0.339 
 

0.261 

Ethnicity 
Javanese 
Sundanese 
 
Minang 
 
Others 

   
1.00 
0.95  

(0.57, 1.57) 
0.59  

(0.27, 1.30) 
1.07  

(0.75, 1.51) 

 
 

0.835 
 

0.190 
 

0.714 

 
1.00 
0.89  

(0.53, 1.50) 
0.57  

(0.26, 1.26) 
1.00 

(0.71, 1.44) 

 
 

0.666 
 

0.166 
 

0.959 

Religion 
Islam 
Christian 
 
Hindu 
 
Other 

   
1.00 
0.52  

(0.24, 1.09) 
2.23  

(1.06, 4.69) 
0.25  

(0.03, 2.18) 

 
 

0.082 
 

0.034 
 

0.209 

 
1.00 
0.53  

(0.25, 1.12) 
2.31  

(1.09, 4.89) 
0.28  

(0.03, 2.48) 

 
 

0.096 
 

0.029 
 

0.252 

Residential area 
Urban 
Rural 

   
1.00 
1.34  

(0.94, 1.92) 

 
 

0.104 

 
1.00 
1.31  

(0.92, 1.88) 

 
 

0.137 
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Predictor variables Unadjusted OR (95% 

(CI) 
Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Insurance type 
No insurance  
Government 
insurance 
Private insurance 

   
1.00 
1.25  

(0.90, 1.73) 
1.45  

(0.77, 2.71) 

 
 

0.185 
 

0.247 

 
1.00 
1.22  

(0.87, 1.69) 
1.48  

(0.79, 2.79) 

 
 

0.248 
 

0.221 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

     
1.00 
0.67  

(0.40, 1.11) 
1.02  

(0.59, 1.77) 

 
 

0.117 
 

0.948 

Falls (within last 2 
years) 

No 
Yes 

     
1.00 
0.85  

(0.57, 1.28) 

 
 

0.442 

Number of acute 
complaints (in last 4 
weeks) 

     
1.10  

(1.03, 1.18) 

 
0.004 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type, smoking habit, falls, number of acute complaints.  
†Diabetes plus comorbidities 

 

Hospital admission within the last 12 months 

Table 5.10. shows the logistic regression models for hospital admission within the last 

year in the diabetes population. From the regression models, it cannot be determined 

with certainty whether having diabetes and comorbidities are associated with 

hospital admission. After accounting for all other variables, in model 2, the OR for 

having a hospital admission for those with ≥1 LTCs was 0.81 (95% CI 0.47 to 1.39) 

compared to having diabetes only. However, as with outpatient visits above, the 

confidence interval includes 1. The association between having health insurance and 

hospital admission before adjusted for other variables resulted in an OR of 2.27 

(95%CI 1.40 to 3.64) for government insurance and OR of 1.76 (95%CI 0.75 to 4.10) 

for private insurance, compared to those without insurance. After adjusting for all 

other variables, only variables of insurance status and occurrence of falls had a 

significantly increased odds of having a hospital admission. Having government 

insurance had an OR of 2.34 (95%CI 1.39 to 3.92), and having private insurance had 

an OR of 2.60 (95%CI 1.03 to 6.59), compared to those without insurance. An 
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occurrence of falls within the last two years increased the odds of having hospital 

admission with an OR of 1.90 (95%CI 1.13 to 3.19) compared to not experiencing any 

falls.   



124 
 
Table 5.10.  Logistic regression models for hospital admissions in the diabetes population 

Predictor variables Unadjusted  Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Presence of other LCTs 
Diabetes only 
Diabetes + 
comorbidity 

 
1.00 
1.25  

(0.77, 2.03) 

 
 

0.373 

 
1.00 
0.99 

(0.59,1.65) 
 

 
 

0.957 

 
1.00 
0.81  

(0.47, 1.39) 

 
 

0.444 

Age 
18-35 
36-55 
 
≥56 

   
1.00 
0.62  

(0.29, 1.34) 
1.04  

(0.48, 2.28) 
 

 
 

0.227 
 

0.914 

 
1.00 
0.63  

(0.29, 1.40) 
0.95  

(0.42, 2.16) 

 
 

0.261 
 

0.905 

Sex 
Male 
Female 

   
1.00 
2.31  

(1.39, 3.83) 
 

 
 

0.001 

 
1.00 
1.79  

(0.89, 3.58) 

 
 

0.101 

Marital status 
Married 
Never married 
 
Separated/widowed 

   
1.00 
0.43  

(0.52, 3.58) 
0.99  

(0.56, 1.75) 

 
 

0.435 
 

0.971 

 
1.00 
0.35  

(0.04, 2.98) 
0.96  

(0.54, 1.72) 

 
 

0.336 
 

0.893 

Education 
No school 
Primary level 
 
Secondary level 
 
Higher education 

   
1.00 
1.16  

(0.49, 2.74) 
0.82  

(0.33, 2.01) 
0.81  

(0.29, 2.23) 

 
 

0.736 
 

0.662 
 

0.679 

 
1.00 
1.16  

(0.48, 2.78) 
0.77  

(0.31, 1.92) 
0.72  

(0.25, 2.05) 

 
 

0.747 
 

0.574 
 

0.534 

Ethnicity 
Javanese 
Sundanese 
 
Minang 
 
Others 

   
1.00 
1.68  

(0.87, 3.27) 
1.16  

(0.41, 3.22) 
1.19  

(0.72, 1.98) 

 
 

0.124 
 

0.783 
 

0.490 

 
1.00 
1.71  

(0.87, 3.37) 
1.01  

(0.38, 3.18) 
1.13  

(0.68, 1.89) 

 
 

0.123 
 

0.851 
 

0.630 

Religion 
Islam 
Christian 
 
Hindu 
 
Other 

   
1.00 
1.16  

(0.42, 3.18) 
0.98  

(0.34, 2.84) 
1.00 

 

 
 

0.775 
 

0.987 

 
1.00 
1.19  

(0.43, 3.32) 
0.99  

(0.34, 2.88) 
1.00 

 
 

0.741 
 

0.987 

Residential area 
Urban 
Rural 

   
1.00 
1.10  

(0.66, 1.84) 
 

 
 

0.721 

 
1.00 
1.16  

(0.68, 1.95) 

 
 

0.590 
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Predictor variables Unadjusted  Model 1*  Model 2**  

OR  
(95% (CI) 

p-value OR  
(95% CI) 

p-value OR  
(95% (CI) 

p-value 

Insurance type 
No insurance  
Government 
insurance 
Private insurance 
 

 
1.00 
2.27 

(1.40,3.64) 
1.76 

(0.75,4.10) 

 
 

0.001 
 

0.192 
 

 
1.00 
2.51  

(1.51, 4.18) 
2.50  

(1.00, 6.26) 

 
 

<0.001 
 

0.050 

 
1.00 
2.34  

(1.39, 3.92) 
2.60  

(1.03, 6.59) 

 
 

0.001 
 

0.043 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

     
1.00 

0.37 (0.15, 
0.92) 

1.58 (0.75, 
3.32) 

 
 

0.032 
 

0.230 

Falls (within last 2 
years) 

No 
Yes 

     
1.00 

1.90 (1.13, 
3.19) 

 
 

0.016 

Number of acute 
complaints (in last 4 
weeks) 

     
1.05 (0.96, 

1.16) 

 
0.290 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type, smoking habit, falls, number of acute complaints.  

 

5.6. Discussion 

5.6.1. Summary of main findings 

This epidemiology study was an observational cross-sectional study, using secondary 

data from IFLS 5 to explore the characteristics of the diabetes population in 

Indonesia. The data suggest that the diabetes population were relatively older, 

majority female, married, reside mainly in urban areas, and have government 

insurance. They also had more acute complaints, outpatient care, and hospital 

admission, compared to those without diabetes. The majority of people with diabetes 

had at least one comorbidity, with hypertension and high cholesterol as the two 

leading LTCs reported. People with diabetes and comorbidity were found to be older, 

mostly female, and reported more acute complaints than those with diabetes alone. 

Having diabetes had a strong association of health care utilisation in the form of 

outpatient care and hospitalisation. However, having comorbidity did not show an 

increased association towards health care utilisation than those with diabetes only. 

Having health insurance had a stronger association with health care utilisation in the 

diabetes population. 
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5.6.2. Comparison with other literature 

The prevalence of diabetes in this study is similar to that of the prevalence of diabetes 

from Indonesia’s Basic Health Research in 2018, of 2.0% (Kemenkes, 2018). This seems 

low when compared to other countries, such as the USA and the UK, and China and India 

(Saeedi et al., 2019). However, the Indonesian prevalence in this study was based on 

diagnosed diabetes. Meanwhile, further information on diabetes prevalence in 

Indonesia’s Basic Health Research in 2018 revealed that when samples had their blood 

glucose examined, the prevalence of diabetes rose to 10.9%. This suggests that currently, 

there is a large proportion of the diabetes population that are undiagnosed, therefore 

not receiving care for their diabetes. 

The findings in relation to the descriptive characteristics of the diabetes population 

in Indonesia were similar to the report of Indonesia’s National Basic Health Research 

Report in 2018 (Kemenkes, 2018) and the DiabCare Asia 2012 study (Cholil et al., 

2019). The higher number of acute complaints in the diabetes population compared 

to those without diabetes is reasonable, as progression of the disease leads to 

microvascular and macrovascular complications which may present as both acute and 

chronic symptoms (Fowler, 2008). Furthermore, individuals with diabetes are more 

prone to infections, as a constant hyperglycemic state may alter immune responses 

(Casqueiro et al., 2012). The higher number of outpatient care and hospital 

admissions in the diabetes population compared to those without diabetes are also 

expected. People with diabetes require ongoing  contact with health care, and it is 

common for people with diabetes to be more frequently admitted to hospital than 

those without (Müller et al., 2015). A study from Sweden (Sabale et al., 2015) 

revealed that health care utilisation, and subsequently health care costs, peaked in 

the first year after the diagnosis of diabetes. It decreased in the second year, and 

steadily increased in subsequent years. It must be noted that at the time when this 

data was collected, Indonesia had not yet rolled out the universal health coverage 

scheme, Jaminan Kesehatan Nasional (JKN) nation-wide, therefore diabetes is most 

likely to be treated at secondary care at the time. This may explain the higher 

number of hospital admissions, as a regular source of primary care decreases the 

likelihood of hospital admission in diabetes patients (Wolters et al., 2017).   
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This study revealed that most people with diabetes have at least one comorbidity, 

and more people with multiple comorbidities compared to those without diabetes.  

Hypertension and high cholesterol were the two most common LTCs reported. This 

finding is similar in a study by Cholil (2019) where hypertension and dyslipidaemia 

was prevalent in Indonesia’s diabetes population (Cholil et al., 2019). Even though 

hypertension and high cholesterol may be considered as a risk factor of diabetes, 

rather than a comorbidity, the findings suggest that these two conditions are 

prevalent and important to merit as a comorbidity to be addressed in the 

management of diabetes. This finding also adds to prior studies that revealed similar 

conditions in other diabetes populations in Switzerland and the Netherlands, where 

the majority of the diabetes population had at least one comorbidity (Struijs et al., 

2006, Huber et al., 2014, Luijks et al., 2012), and almost all participants with 

diabetes had at least one comorbidity in an elderly diabetes population in Canada 

(Gruneir et al., 2016, Fisher et al., 2016). This finding adds to existing 

epidemiological information on the diabetes population in Indonesia with regard to 

comorbidities. Studies conducted in Indonesia have so far mostly focused on 

complications that occur with diabetes, mainly neuropathy and retinopathy (Cholil 

et al., 2019, Soewondo et al., 2010, Adriono et al., 2011, Arisandi et al., 2016, 

Soewondo et al., 2013) rather than comorbidities.  

The increase of health care utilisation was apparent in the diabetes population when 

compared to those without diabetes. However, the findings in this study showed no 

additional effect of comorbidity on utilisation. This is contradictory to other studies 

where more comorbidities resulted in an increased use of health care (Struijs et al., 

2006, Fisher et al., 2016, Gruneir et al., 2016). One speculation for this may be due 

to diabetes itself increasing healthcare utilisation, regardless of comorbidities. 

Another speculation may be related to access of health care. The findings of this 

study showed a strong association between having health insurance, be it government 

or private, in health care utilisation, especially in hospital admission. Adjusting for 

sociodemographic characteristics, including health insurance resulted in a decrease 

of effect of comorbidities on both outpatient care and hospital admission. Thus, it 

may suggest that health insurance has a stronger influence on health care utilisation. 
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This is supported by several studies, whereby by having insurance, people are more 

likely to utilise health care (Müller et al., 2015, Bakar and Samsudin, 2016, Dror et 

al., 2005). As the data used for this study was collected in the transitional period of 

Indonesia’s universal health coverage scheme, it is plausible that the scheme had not 

completely rolled out, with around half of the population still not having insurance. 

Discussion on health care utilisation in the diabetes population in accordance with 

Indonesia’s universal health coverage scheme will be elaborated further in the 

general discussion chapter (Chapter 7).  

5.6.4. Strengths and limitations 

This is the first study to date that has looked at the epidemiology of the diabetes 

population in Indonesia in relation to comorbidity and impact on health care 

utilisation. Meanwhile, previous work on diabetes in Indonesia have been focused on 

complications of diabetes. This study used participant data to determine the impact 

of diabetes and comorbidities on health utilisation using multi-stage binary logistic 

regression models. 

This study used a national dataset, which claims to represent at least 80% of the 

Indonesian population (Strauss et al., 2016). The first wave of the IFLS (in 1993) 

represented approximately 83% of Indonesian population which were concentrated in 13 

of the nation’s then 26 provinces. In 2014 (when IFLS 5 was fielded), data were obtained 

from the same households, including their split-offs (household members that have left 

and formed separate households), which would mean an increase in participants (33,801 

participants in 1993 and 52,587 participants in 2014). However, since the original 

participants were from the most populated provinces at the time, this may shift in 2014, 

where smaller island groups may have increased in population. Therefore, 

representativeness of the dataset towards the Indonesian population may be 

overestimated in IFLS 5.  The findings also revealed that there were only 16.7% of the 

study population that were aged 56 or older, meanwhile the average life expectancy 

in Indonesia in 2015 was 70.84 years (Maryani and Kristiana, 2018) Even though the 

findings can be broadly generalised to the Indonesian adult population, particularly 

in terms of gender, age, rural/urban demographic, and ethnicity, prevalence data 

may not be accurate. However, the associations found would still be valid.  
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Due to the nature of a secondary analysis, this study was only able to analyse 

available data from the retrieved dataset. Therefore, only a limited list of LTCs were 

available to be included in the analysis. There were 2,014 individuals with missing 

data on diabetes that were excluded from analysis. Analysis on missing data showed 

that there were sociodemographic differences between those with missing data and 

the overall population used for analysis. This may have an impact on the results. It 

was also found that those with missing diabetes data had missing data on health 

insurance status. One reason for this might be that since health data were collected 

as a different questionnaire book to sociodemographic data, those with missing data 

may have not completed book 3B on health. A large number of missing data of up to 

8.5% for several variables led to the decision to exclude these variables from analysis. 

These include variables on health measurement to assess BMI, indicators of socio-

economic deprivation which may provide further insight into the diabetes population. 

This also included an important condition that is closely associated with diabetes, 

depression, was available in the dataset as screening questions, but not a clinical 

diagnosis. Although this could still be included as part of the analysis, the large 

number of missing data of this variable warranted its exclusion. It was decided that 

this variable would be excluded as it would have resulted in a large proportion of 

participants being excluded.  

This study used a dataset with relatively limited information on health and its 

determinants. As self-reported data, it’s possible that individuals may not accurately 

recall past experiences. This may be more problematic when individuals need a proxy 

to answer the survey, where the proxy may not be able to accurately report the 

individual’s condition and their healthcare utilisation. Initially, data was sought from 

the Indonesian Ministry of Health’s Basic Health Research programme, which has 

more extensive data on health indicators of the country’s population. Its data 

collection is conducted every five years, in accordance with the national census, at 

the population level. It was collected in the form of self-reported health measures 

through interview, and measurements and examinations of specific clinical 

indicators, such as BMI, blood pressure, and blood glucose level, amongst other 

indicators. This data would better represent Indonesia’s diabetes population. 
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However, the request for this data was denied, stating lack of novelty and excessive 

data request. The letter of rejection is available in Appendix A.   

A small sample size of the population with diabetes may have impacted the findings 

of this study (N=777). It cannot be concluded for certain the impact of comorbidities 

on health care utilisation in the population with diabetes. Higher levels of 

comorbidity might have impacted on this, however this was not carried out due to 

the small sample size. Furthermore, certain clusters of LTCs may have impacted 

health care utilisation, however this was not conducted as this was out-with the scope 

of this study. This may serve as further motive for future research to analyse a wider, 

nation-wide dataset to further examine the effect of comorbidities in the diabetes 

population.  

5.7. Chapter summary 

This chapter has presented the findings of the second study of this PhD, to determine 

the characteristics of Indonesia’s diabetes population using publicly available data 

from the IFLS.  

Most of the findings of this study were expected based on the international literature. 

However, the characteristics of the diabetes population, and the increase of health 

care utilisation in the diabetes population is important information to explicitly have 

for Indonesia in order to ensure that a diabetes management programme fits the 

context of its population. The additional burden of comorbidity for the health care 

system merits further investigation, as this study found no additional effect of 

comorbidity in health care utilisation. Many factors may play a role in this finding. It 

might be possible that individual characteristics of participants further determines 

their utilisation of health care, characteristics and circumstances that may not be 

identified in a quantitative manner.  

Determining the characteristics of the diabetes population is essential to providing 

optimal health care. The findings of this study will be further discussed on whether 

Indonesia’s approach to diabetes management meets the conditions of its population. 

This work leads to the next chapter of this thesis, where findings from qualitative 



131 
 
interviews of primary care doctors and patients helped the findings of this 

quantitative study.  
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Chapter 6 – Experiences of Doctors and Patients 

with Prolanis 

6.1. Overview 

This chapter presents the results of the qualitative interviews conducted with doctors 

and patients in all three types of primary care in Indonesia regarding their experience 

with Indonesia’s diabetes management model, Prolanis. To date, there have been no 

published studies on the implementation of Prolanis in all three types of primary care 

in Indonesia. This study will reveal important information that arise from both 

doctors’ and patients’ perspective in how diabetes is being managed in primary care. 

These findings will be discussed with other relevant studies and reflected towards 

the study aim.  

6.2. Aim and Research Questions 

This chapter aims to answer the third aim of this thesis, which is to explore 

experiences of patients and primary care doctors in the implementation of 

Indonesia’s diabetes management model Prolanis. The specific research questions 

addressed were: 

a. How is Prolanis implemented in different primary care settings in Indonesia? 

b. What are the factors influencing the implementation of Prolanis? 

c. What are the perceived effects of implementing Prolanis in diabetes care 

provision? 

 

6.3. Methods 

The methodological considerations related to this study are described in detail in 

Chapter 3. This qualitative study used in-depth semi-structured interviews with 

primary care doctors and patients with diabetes regarding their experience with 

Prolanis. Ethical approval for this study was granted by MVLS Ethics Committee, 

University of Glasgow, and the Medical and Health Research Ethics Committee of 

Faculty of Medicine Universitas Gadjah Mada – Dr. Sardjito General Hospital. 
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Permission to conduct the study was granted by the District Health Office of the 

Special Region of Yogyakarta. Approval letters from the Ethics Committees and the 

District health office can be viewed in Appendix H. 

6.3.1. Sampling of practices 

The study was conducted in the province of the Special Region of Yogyakarta, 

Indonesia. The province is located in the island of Java, the most developed region 

of the country. It is made up of both urban and rural districts. Gathering data from 

this province was considered appropriate to compare urban rural differences in a 

relatively similar cultural setting. 

A purposive sampling approach was taken on the basis of maximum variation sampling 

(Patton, 2007). Doctors and patients were identified and approached based on the 

setting and type of primary care. The setting of practice was differentiated between 

urban and rural setting. The three types of primary care being carried out in Indonesia 

are Individual Doctor Practice, government-run community health centres 

(Puskesmas), and private primary care clinics. Three participants were selected to 

be interviewed in each category, aiming for a total of 18 doctors and 18 patients. 

Table 6.1. Sampling frame for participants 

Setting 

Participants 

Patients Doctors 

Individual 

doctor 

practice 

Puskesmas 
Primary 

care clinic 

Individual 

doctor 

practice 

Puskesmas 
Primary 

care clinic 

Urban 3 3 3 3 3 3 

Rural 3 3 3 3 3 3 

 

6.3.2. Recruitment of participants 

Recruitment of participants was carried out using a pragmatic approach. Potential 

doctor participants were identified from a registry of primary care physicians 

affiliated with the Department of Family and Community Medicine, Universitas 

Gadjah Mada, and selected based on the type and setting of practice. Patient 

participants were identified from the Prolanis patient registry of the participating 
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practices, with the permission of the practice and the District Health Office. Patient 

participants were selected at random from these registries, with one participant from 

each practice who were willing to participate when contacted. 

Doctor and patients were recruited via phone call to inquire their availability to 

participate in the study. Once they have verbally agreed, a packet of Participant 

Information Sheet and Informed Consent form was either e-mailed or given directly 

before the date of the interview. ID numbers of participants were allocated based on 

the participant type, setting and type of practice, and order of interview. 

6.3.3. Data collection 

Doctor participants were interviewed in person at their primary care practice. 

Patients were interviewed either at their primary care practice during their monthly 

Prolanis session or at their homes, depending on their preference. Most patients were 

interviewed alone, but two male patients were interviewed with their wife present. 

Two separate topic guides for doctor and patient interviews were developed to guide 

the interviews and address the aims of this study (Appendix I). The topic guides were 

developed based on the elements of the CCM to frame most of the questions. 

Additional questions were also incorporated to address how Prolanis is implemented, 

and barriers and facilitators of implementing Prolanis in practice. The topic guide for 

doctors was tested out informally on a few clinical doctors that were not part of the 

study. The interviews were conducted using the language of Bahasa Indonesia. All 

interviews took place between August and October 2018. AG conducted all 

interviews. The interviewer revealed her background as an academic and a GP to the 

doctors interviewed. This would allow doctors to openly discuss their experiences 

directly without having to explain terminologies or jargon commonly used in practice. 

However, this may lead to the drawing of conclusions regarding doctor’s opinions 

without probing further on their answers. The interviewer did not reveal her 

background as a GP to patient participants, only as a researcher. This was an effort 

to avoid patients being uneasy when speaking about their care experience.  
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6.3.4. Data analysis 

Interviews were recorded and transcribed verbatim. Transcriptions of interviews 

were conducted by a third party. The transcripts were thoroughly checked against 

the recordings and pseudo-anonymised by AG. Three doctor and three patient 

interview transcripts were fully translated into English by a professional translator to 

be used in generating initial codes involving three researchers, AG, Professor Stewart 

Mercer (SWM), and Dr Sara Macdonald (SM). SWM is an academic GP and a mixed-

methods researcher with extensive international experience of primary care. SM is a 

non-clinical senior lecturer in primary care and a sociologist with extensive 

experience in qualitative research. All three researchers first read and coded a 

transcript independently, then met together in a coding clinic session per transcript 

to discuss and synchronize codes assigned to the transcripts. This was carried out 

iteratively as interviews were being conducted. A total of six coding clinic sessions 

were conducted to formulate, adjust, and finalise a final thematic framework to be 

used to analyse the remaining untranslated transcripts. Transcripts that were not 

fully translated in English were analysed independently by AG. Whenever coding was 

not clear, or new themes emerged during this analysis, discussions were held again 

with SWM and SM. These remaining transcripts were translated (albeit by reading), 

and sections that were deemed most relevant were translated in writing to be 

presented in this chapter.  

Analysis of transcribed interviews was conducted using thematic analysis (Braun and 

Clarke, 2006). The process of coding and categorization of codes in the interview 

transcripts led to the determination of themes and subthemes reflected in the data. 

One thematic framework was produced, capturing the themes across doctor and 

patient interviews. Although doctor and patient interviews were analysed separately, 

due to the overlap of themes generated between the two participant groups, the 

findings are presented together. This is intended to minimize repetition and provide 

adequate comparison between the experiences of doctors and patients across 

themes. Data handling and management was conducted with the aid of NVIVO11 

qualitative data analysis software (Bazeley and Jackson, 2013). 
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6.4. Findings 

6.4.1. Participant characteristics 

A total of 18 primary care doctors and 18 patients were interviewed for this study. 

Table 1 shows the characteristics of the doctors, while the characteristics of the 

patients are shown on Table 2.  

Nine doctors were interviewed from each of the rural and urban sites, with six each 

from individual doctor practices community health centers (Puskesmas), and private 

primary care clinic. The age of doctors interviewed ranged from 29 - 72 years old 

(mean of 41 years), which reflected on their experience as a practicing doctor (mean 

of 14.1 years practicing) and implementation of diabetes services through Prolanis. 

Prolanis was formally established as part of the universal health coverage (UHC) 

scheme in 2014. Prior to that, an older version of Prolanis was already implemented 

as part of the insurance scheme for government workers or civil servants (ASKES) 

before UHC was rolled out. Half of the doctors (n=9) interviewed had only 

implemented Prolanis for three years. Meanwhile, there were a number of doctors 

(n=3) that had been implementing Prolanis since ASKES. The doctors, although all 

practicing in primary care, ranged from having no exposure to further training in 

primary care (n=6), having postgraduate training (n=7), and having a Master’s degree 

in Family Medicine (n=5).  

The 18 patients interviewed were relatively older adults, ranging from 48 to 84 years 

old (mean of 63 years). There was a wide range of educational background  reported, 

from only completing primary school (n=1), junior high school (n=5), or high school 

(n=3), to having an undergraduate diploma (n=5), Bachelor’s degree (n=3), or a 

Master’s degree (n=1). Years diagnosed with diabetes also varied, ranging from two 

to 20 years (mean duration = 9.4 years). The majority of patients were newly enrolled 

in Prolanis under the BPJS scheme (n=15), thus making their experience in Prolanis 

of only 4 years at the most. Those who were in Prolanis for more than 4 years (n=3) 

were patients in a primary care practice that previously provided services to patients 

under ASKES.  
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Table 6.2. Doctor participants' characteristics 

Participant ID Sex Age Setting Primary Care Type Years in 

practice 

Years implementing 

Prolanis 

Exposure to specific Family 

Medicine education 

DR101 M 45 Rural Individual Doctor Practice 19 3 MSc in Family Medicine 

DR102 F 46 Rural Individual Doctor Practice 19 3 MSc in Family Medicine 

DR103 M 47 Rural Individual Doctor Practice 20 2 MSc in Family Medicine 

DR201 M 45 Rural Community Health Centre 18 3 Training* 

DR202 F 37 Rural Community Health Centre 13 3 Training* 

DR203 F 42 Rural Community Health Centre 18 3 MSc in Family Medicine 

DR301 M 28 Rural Private Clinic  2 1 None 

DR302 F 28 Rural Private Clinic 3 2 None 

DR303 F 48 Rural Private Clinic 21 3 Training* 

DU101 F 73 Urban Individual Doctor Practice 40 8 (4 with Askes)** Training* 

DU102 M 32 Urban Individual Doctor Practice 6 6 (2 with Askes)** None 

DU103 M 44 Urban Individual Doctor Practice 15 3  Training* 

DU201 F 45 Urban Community Health Centre 18 3 Training* 

DU202 M 32 Urban Community Health Centre 7 3 None 

DU203 F 35 Urban Community Health Centre 9 2 MSc in Family Medicine 

DU301 F 29 Urban Private Clinic 3 1 None 

DU302 M 36 Urban Private Clinic 6 1 None 

DU303 F 41 Urban Private Clinic 17 8 (4 with Askes)** Training* 

*Training in Family Medicine conducted by Universitas Gadjah Mada, in affiliation with the District Health Office of the Special Region of Yogyakarta, Indonesia. 
**4 years of Prolanis under BPJS scheme, and previously under Askes (government employee insurance scheme) 
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Table 6.3. Patient participants' characteristics 

Participant ID Sex Age Setting Primary Care Type Highest level of education Years 

diagnosed with 

diabetes 

Years in 

Prolanis 

PR101 F 63 Rural Individual Doctor Practice Junior high 3 3 

PR102 M 65 Rural Individual Doctor Practice Junior high 9 3 

PR103 M 67 Rural Individual Doctor Practice Junior high 15 2 

PR201 M 48 Rural Community Health Centre Primary 11 1 

PR202 F 59 Rural Community Health Centre Bachelor’s degree 9 1 

PR203 F 53 Rural Community Health Centre High School 3 1 

PR301 M 53 Rural Private Clinic  Junior high 13 1 

PR302 F 52 Rural Private Clinic Junior high 2 1* 

PR303 M 75 Rural Private Clinic Undergraduate diploma 4 4 

PU101 M 84 Urban Individual Doctor Practice Undergraduate diploma 20 5** 

PU102 M 66 Urban Individual Doctor Practice High school 13 6** 

PU103 F 59 Urban Individual Doctor Practice Undergraduate diploma 5 3 

PU201 M 56 Urban Community Health Centre Master’s degree 8 3 

PU202 F 60 Urban Community Health Centre Undergraduate diploma 15 3 

PU203 F 63 Urban Community Health Centre High School 12 4 

PU301 F 56 Urban Private Clinic Bachelor’s degree 2 2 

PU302 F 69 Urban Private Clinic Bachelor & professional degree 9 1 

PU303 M 77 Urban Private Clinic Undergraduate diploma 17 8** 

*dropped out of Prolanis after one year of participation 

**4 years of Prolanis under BPJS scheme, and previously under Askes as a government employee 
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6.4.2. Thematic analysis 

This study aimed to explore the experiences of doctors and patients in the 

implementation of Prolanis. To provide a coherent and comprehensive picture of 

these experiences, the themes reflect the factors that influenced 

implementation. A breakdown of the thematic framework is presented in Table 

6.4. below. The main themes that arose throughout the interviews were 

contextual, system, process, and outcome factors. The contextual theme 

highlights factors that provided a picture of the context in which the participants 

have been in, this included the subthemes of patient health beliefs, family 

support, social relationship, and access to practice. The theme of system factors 

included subthemes that described systemic factors of the health care system and 

practice that affected the delivery of Prolanis, this included regulations/policy, 

funding/financial issues, staffing support, and primary-secondary care interface. 

Process factors includes the subthemes that illustrated the factors that arose in 

the process in which Prolanis was implemented in various settings, this included 

service provision, recruitment/navigation to care, motivation, continuity, drug 

availability, competence, and comorbidity. The theme of outcome describes 

experiences of participants regarding their perceived outcomes of Prolanis, which 

includes the subthemes of self-management, the group role, and clinical outcome. 

The findings will be presented in this order as to create a systematic flow in the 

depiction of the participants’ experiences. 

Most themes and subthemes applied to both doctor and patient interviews. 

However, the depth with which the experiences were recounted differed between 

the two groups of participants. In some themes, the patients’ experiences were 

more elaborate and painted a clearer picture, while it was only acknowledged in 

passing in the doctor interviews. The opposite can be found on some other themes. 

Several quotes will be presented to illustrate this.  

 

 

 



140 
 
Table 6.4. Thematic framework 

Main Theme Sub-theme 

Contextual Factors Patient health beliefs 

Family support 

Social relationship 

Access to practice 

System factors Regulations/policy 

Funding/financial issues 

Staffing support 

Primary-secondary care interface 

Process factors Service provision 

Recruitment/pathways to care 

Motivation 

Continuity 

Drug availability 

Competence  

Comorbidity  

Outcome factors Self-management 

The group role 

Clinical outcome 

 

Contextual factors 

The contextual factors characterise the setting and context that influenced the 

participants’ experiences in Prolanis. The subthemes within this theme mainly 

derived from the patient interviews, however several doctors’ experiences echoed 

those of the patients. 

a. Patient Health Beliefs 

Patients shared beliefs about diabetes and their experiences when they were 

first diagnosed with the disease. The quotes below depict patients presenting 

with fear and worry upon being first diagnosed.  

When patients were asked about how they were first diagnosed with diabetes 

and consequently enrolled in Prolanis, almost all patients revealed their fear 

upon first finding out about their diagnosis. Most patients believed that 

diabetes is an inherited disease.  

“I didn’t know then. I didn’t even like sweets. Well probably (they say) 
if we have parents with the sugar (disease), their children will too. 
Yeah maybe it’s because of my eating habits, but then I don’t think my 
eating habits were (the problem). The whole family got it, my brother 
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died recently, because of diabetes, then me, then my younger siblings, 
number five and six, they all got the sugar (disease). So that means it’s 
from my father, he had the sugar disease.” (PU202, patient, urban, 
Puskesmas) 

Patients without a family history therefore questioned the origins of the 

disease.  

“I was really stressed, you know. I don’t have sugar (disease) 
inheritance, my father and mother don’t. I was actually taking care of 
my husband’s grandfather, how come now I got it. I was stressed out, I 
really was, and I feel so down. So, I came here (clinic), I was scared of 
my kidneys, it was scary. So, I got in Prolanis. (PU301, patient, urban, 
primary care clinic) 

Some patients also revealed that they felt alone and ashamed following 

diagnosis. They understood that diabetes could not be cured and felt 

frustrated.  

“I was scared. I was ashamed, (so) I kept it to myself. Why is my illness 
like this, they say there’s no cure. It was frustrating you see” (PR203, 
patient, rural, Puskesmas) 

b. Family Support 

The role of family was mentioned by several participants, both doctors and 

patients, in the management of diabetes, and implementation of Prolanis. 

Several male patients specifically mentioned the role of their wives in their 

diabetes care. Whether it was reminding them to control their diet or 

accompanying them every month to their Prolanis services.  

“It’s not like I’m spoiled or anything, but when I eat, I ask her to get 
the rice (meal) for me. Because she knows (the portion size), if it’s me, 
I take what I want. If she gives me that much, then that’s it, I don’t 
take more food.” (PU303, patient, urban, primary care clinic) 

“When I go to get my medicine (consultations), I go with her (wife), 
haha” (PR103, patient, rural, individual doctor practice) 

Doctors mentioned that they usually have family members come in with the 

patient during consultations. Patients’ self-management was often challenged 

because they lacked family support:   

“There are many Prolanis participants who live alone, (because) their 
children no longer live with them. Then they will come, not in the set 
schedule. Sometimes, they don’t know when to take their medicine.” 
(DR301, doctor, rural, primary care clinic) 
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“I once called the patient’s daughter to come in, ‘are you okay with 
having your Mum (her disease) not controlled?’ ‘well no’ (she said). So 
yeah, those things we also have to think about. (The patient) being old, 
having a strict diet would not work, so I was like “she needs shots 
(insulin), you need to watch out for her, if she doesn’t (take the insulin 
shots) it will be high (glucose level).” (DU101, doctor, urban, individual 
doctor practice).  

c. Social relationship 

The interviews were conducted in selected practices in both urban and rural 

sites. Differences in the nature of the community within these two settings 

played a role in deciding the type of service the practice applies in the 

implementation of Prolanis. Most rural and community centre based practices 

opt to conduct a one-day Prolanis group service where patients come on a 

designated day of the month to carry out consultations, attend a group 

education class and obtain their monthly prescriptions. This model was 

designed to offer continuity and therefore improve adherence  

“We came to this format [Prolanis day for all sevices] because (some) 
people live quite far off, so they come in together, we treat them 
together. There are patients who live far away, so every time (Prolanis 
day), we see at least six people or (they come in) one car, and they will 
always come (together), so yeah.” (DR201, doctor, rural, Puskesmas) 

“We used to have it on the 16th of every month, but then we moved it 
to the second Saturday of the month. Saturdays there’s no school [no 
work as well], so they will have someone take them here, because it’s 
the weekend. So, we make it that way” (DR302, rural, primary care 
clinic) 

This was not the case in urban sites, where there was no mention of a collective 

community within their patient group. Practices tend to opt for individual 

consultations and education appointments. They felt that they gave the 

patients freedom to come for their monthly consultations individually at a time 

that suited them. Even if practices did have a separate group session for 

exercise or education, they felt that not many people attended those sessions.  

“We don’t do any special day because from the beginning they (the 
patients) are enrolled in Prolanis at different times, they’ll say that 
they’re used to come in at the beginning of the month, in the middle 
of the month. It’s hard to make them come together in one specific 
time” (DU301, urban, primary care clinic) 

It emerged that the social relationship between the practice and patient were 

important for patients, especially in rural sites when describing how they came 
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to be enrolled in Prolanis. Since they are well acquainted with their doctors, 

they were more willing to be enrolled in Prolanis as they were personally close 

with the doctor. Meanwhile, there were no mention of this personal bond 

between patient and doctor from patients in urban sites. 

“Yes, well Mrs [the doctor] lives near me, she’s just like my sister. 
Whenever she comes by my house, she’s like ‘come on Mam, join the 
group, no need to overthink, you will meet lots of friends there’, that 
kind of encouragement from her, it motivated me.” (PR203, patient, 
rural, Puskesmas)  

“I like it here, because Mr [the doctor] when he doesn’t see me, or it’s 
been a while that I haven’t gone to him, he will come and ask why I 
don’t come in, let’s check your sugar. He’s a nice doctor.” (PR103, 
patient, rural, Individual doctor practice) 

d. Access to care 

With the implementation of universal coverage, access to primary care, and 

consequently Prolanis has been easier. Some doctors found that with this 

scheme, people are becoming more aware and less afraid of coming in to see 

their doctors. This was also true for diabetes patients. Several doctors noted 

that they motivated patients to come in and enrol for the programme as it is 

“free” and would alleviate their burden of continuously paying for their own 

medications.  

“They need the family doctor. So, they will come routinely to their 
family doctor. Those without insurance and not in Prolanis, sometimes 
when they feel better, they don’t come anymore (because of money). 
Although we know they have to be routinely managed, so Prolanis is 
much easier.” (DR101, doctor, rural, individual doctor practice) 

“I paid whenever I come. Then the doctor told me that having the sugar 
disease, it cannot be cured, only controlled, and the sugar disease has 
effects everywhere. If it’s not controlled, it can get to other organs, 
you see. So, I was advised to find KIS [insurance], then I went to social 
services for it. Three months and then it was approved, my primary 
care facility was here, so I now come here.” (PR301, patient, rural, 
primary care clinic) 

The different forms of primary care have differing issues of access. Community 

health centres (Puskesmas) have their own jurisdiction, which make them have 

a definite area of work where they can carry out programs, and their patients 

mostly live within their jurisdiction area. This makes their practice more 

accessible to their patients. This is not the case for individual doctor practices 

and primary care clinics. These types of practices had patients register to their 
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practices on their own. This resulted in practices having patients from many 

areas, not necessarily near the practice, as people are free to choose their own 

primary care practice.   

“I have patients from near here, then it increases from word of mouth 
I suppose, those who live far away. You know they have it (primary care 
practice) as well, but I don’t know, their family is here, so their family 
registered them to me. Before then they were general patients (paying 
out of pocket), but then they used BPJS then enrolled with me.” 
(DU303, doctor, urban, primary care clinic) 

Being in Prolanis and having their diabetes treated at a primary care facility 

was considered beneficial by patients, especially in rural areas. Most patients 

in rural sites previously had their diabetes treated at a hospital, which is 

considerably farther away from their homes compared to their primary care 

practices.  

“I like it here, I used to go [hospital] which is far. When I go here, it is 
much closer to my house. If there is anything, I would come here. 
Before when I had my feet treated, I had to go to hospital, then I was 
referred back here (Puskesmas). Now I’m all stable here. Praise the 
Lord, I just come here.” (PR203, patient, rural, Puskesmas) 

“Here is much closer, I like it here. If I had to go to the hospital, it 
takes time, energy, resources. If [I] don’t have any transportation it’s 
hard, because it’s about 27km from home to the hospital. But I had to 
go, it was troublesome. If it’s here, it’s only how many, only about 
500m, so it’s close right, it’s nice here. (PR102, patient, rural, 
individual doctor practice) 

With physical access being mentioned as an important issue in the 

implementation of Prolanis, as mentioned above. For rural sites, the problem 

lies in the geographical area of the rural sites being studied. The terrain is 

mountainous, with no public transportation within villages. Patients that have 

difficulty to reach the practice on their own will rely on their children for 

transport. One patient specifically mentioned this as the reason she didn’t 

regularly come in for Prolanis sessions and was eventually removed from the 

programme.  

“Yes (my son) takes me there (clinic). He’s the only one available, the 
other one he works in the city.” (PR302, patient, rural, primary care 
clinic) 

“What happens if he can’t take you?” (Interviewer)   



145 
 

“Well I didn’t go. If I had to walk, that far, I would pass out when I get 
there. (PR302, patient, rural, primary care clinic) 

 

System Factors 

The theme of system factors presents the experiences relating to the system of 

care itself which influences the way practices implement Prolanis.  Participants 

discussed regulations, financial issues, staffing support, and the complex nature 

of the primary-secondary care relationship. This theme mostly applied to doctor 

interviews. However, there were a few patients that can be quoted in regard to 

their opinion on the systems of how Prolanis is being implemented that they have 

found to affect them. 

a. Regulations/policy 

The regulations surrounding the initial implementation of Prolanis was not 

something that most doctors discussed in detail. Issues on regulation seemed 

to arise during the implementation itself. However, one doctor shared her 

experience of establishing Prolanis, because she has only implemented it for 

one year prior to the interview. She found the lack of set guidelines or clear 

documents on how to implement the programme challenging when her practice 

was implementing Prolanis. Little support was given by BPJS-K. She relied on 

experiences of other clinics and doctors that have already been implementing 

Prolanis. 

“So, there was no guide in implementing Prolanis. When we started our 
contract (with BPJS), we were just told that there’s this programme 
for diabetes and hypertension, here are the forms (for us to fill in for 
patients to enroll). Well they have this brochure, but it was confusing 
with all the forms. There was a time where we gave them the forms of 
patients (to be enrolled), and we were rejected. Turns out there were 
two forms that needed to be filled out. So, there’s no clear information 
on the whole package, what to do, like how to run it. We get 
information only when we ask, so we have to be active ourselves. I 
suppose it’s not a problem if you’re a seasoned player and have been 
doing this for a while. At first, we asked BPJS directly, now we ask 
other clinics who have been doing this longer to tell us what to do.” 
(DU301, doctor, urban, primary care clinic) 

In its course of implementation, all doctors found the Commitment Based 

Partnership (Kerjasama Berbasis Komitmen / KBK) greatly influenced their 

approach in implementing Prolanis. In the period when the interviews were 
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conducted, the one aspect of the scoring system that concerns them the most 

is where practices must meet the requirement of a minimum of 50% contact 

rate for Prolanis patients. Some doctors felt that with the need to achieve this, 

they would only recruit patients that would most likely adhere to the program. 

This resulted in several diabetes patients not being included in Prolanis. 

“Not everyone who has diabetes are enrolled in Prolanis. Because if 
they come this month, and they don’t come back the next month, our 
clinic’s score will be bad. So, it’s better not to enroll them if we don’t 
know (whether they will come regularly) yet.” (DU302, doctor, urban, 
primary care clinic). 

“If we don’t meet their cut off rate (for Prolanis), we get punished by 
having our capitation reduced. See that’s the dilemma for us to 
increase our Prolanis patients, for us to control them is quite hard. The 
hard thing for our type of primary care practice, is that our patients 
are everywhere, different to Puskesmas where they have their own 
jurisdiction area, so they are automatically in charge of their area. I 
don’t have a designated area of my own, and there’s a Puskesmas here 
as well, I have patients from different districts that are registered with 
my practice, that’s the hard part. If they don’t come regularly, I 
wouldn’t dare enroll them in Prolanis” (DU103, doctor, urban, 
individual doctor practice). 

“Yes, well I pick out the ones that we enroll (in Prolanis), so that I don’t 
get a bad score you see. So, we don’t really compete in the numbers 
(patients enrolled). Because if we enroll them, then they drop out, it 
will burden us.” (DU101, doctor, urban, individual doctor practice). 

Some doctors did not limit their recruitment because of this regulation. Instead 

they made it easier for patients enrolled in their Prolanis; they hoped patients 

will be disciplined and attend the practice for their sessions. However, they do 

realise that eventually, it is the patients themselves that decide whether they 

want to be in Prolanis. 

“Some clinics have a high turnout rate probably because they enroll 
only about 30 patients, and they select those who are ‘diligent’, so they 
come regularly. We don’t do that, we enroll anyone diagnosed (with 
diabetes), if there’s a new one, we enroll them, and yes some of them 
don’t turn up, and then we get a low score. But that’s the thing, I 
instruct all personnel to get on board and deal with this, I make sure 
that my team catch up to them and have them monitored. Then when 
we have those that are truly hard and not wanting to come, we then 
give them the option to leave the program, because we don’t deal with 
patients that don’t want to be controlled, and it’s bad for our 
evaluation. And so some do prefer to be taken out of the program, with 
many reasons.” (DR303, doctor, rural, primary care clinic). 

 “This Prolanis is a good thing, but when practices are burdened with 
the requirement that the contact rate for Prolanis must be in this 
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percentage, then there would be efforts to make our patients come 
regularly. But the thing is, we can’t force them when that doesn’t 
happen.” (DR202, doctor, rural, Puskesmas) 

Several doctors also expressed their frustration with BPJS-K and the lack of 

incentive for performing well with Prolanis. Instead, balance of reward and 

punishment is non-existent, only punishment. This is in the form of deduction 

of capitation when they don’t meet the criteria for Prolanis contact rate. 

 “If we don’t get good Prolanis attendance, our score will be low from 
BPJS and they will reduce our capitation. So, it’s just a punishment 
from them, no incentives. No, nothing for Prolanis, no appreciation. So 
here, we are paid our salary as a civil servant, other than that, 
nothing.” (DU201, doctor, urban, Puskesmas) 

 “There are lots of things that influence our implementation of 
Prolanis, but BPJS doesn’t care. All they know is that ‘Ha! You can’t 
get your patients under control, so you’re punished’. So, we get 
punished, a five (to) ten percent deduction, we just need to accept it, 
whatever that is.” (DU103, doctor, urban, individual doctor practice)  

Doctors were also critical of the frequent changes in policy during the 

implementation of Prolanis. Doctors found that the changes made it hard for 

them to have a routine in care provision, which often resulted in complaints 

from patients. Changes were also often made at random times which was 

inconvenient.  

“What makes it frustrating is how they (BPJS) change regulations. 
Sometimes this month they make this change, then in two months’ 
time, they change it again. We just started to implement the previous 
change, then they change it again. Sometimes the patients complain to 
us, ‘well last month it wasn’t like this, doc’. (DR102, doctor, rural, 
Individual doctor practice) 

 “It’s very often that BPJS gives the Puskesmas information on a policy 
that clashes with the current condition. So, they don’t have any sort of 
socialization with us, or the community, so it’s us that’s being pitted 
against the community. But when we complain they’ll say that their 
resources are limited. ‘We only have a few people that take care of 
everything here at BPJS’ they’ll say. And it’s also often that the 
regulations that they make are just one-sided from BPJS, not 
accommodating our needs.” (DR203, doctor, rural, Puskesmas) 

Patients were aware of these constant changes in policy, which resulted in 

changes in services. However, they felt that there is nothing they can do about 

it.  

“Now there are a lot of reduction in services, such as the lab test. It 
would be much more satisfactory for us to have our blood drawn twice 
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like before, the fasting one, and two hours after that. Now they only 
do it once. But we do realise that’s just what the policy is now.” 
(PU201, patient, urban, Puskesmas) 

“Previously we were given food during our lab checks, because we need 
to eat after our fasting (blood sugar test) one. But now they don’t give 
us anymore, so we have to bring food ourselves from home. Probably 
because there’s no funding. Well things like that, it’s just what it is.” 
(PR102, patient, rural, individual doctor practice) 

“I have always been referred to hospital A, but now they said I can’t, 
and can only be referred to another hospital. Why do they do this? It 
was okay before, there were no problem, but now they change it. I can 
only oblige” (PU303, patient, doctor, primary care clinic).   

b. Funding/financial issues 

Although not directly affecting direct monetary gains for the practice, Prolanis 

is beneficial for the practice. Previous funding mechanism on health care was 

a barrier for patients to access optimal care. Being in the UHC scheme, thus 

consequentially being enrolled in Prolanis, was considered a relief financially 

for some patients. 

“For me, if a patient has diabetes, I would enroll them in Prolanis, and 
they will be considered a Prolanis patient, and they will be receiving 
regular medication. Then to those who don’t have insurance, I would 
advise them to enroll in the national insurance scheme, then I would 
treat them. If not, it would be such a burden for them financially, so I 
would suggest them that.” (DR101, Doctor, rural, individual doctor 
practice) 

“After I was hospitalized, I wanted to get a referral letter so it would 
be free, but I already have a letter from the hospital for my upcoming 
appointment. Then doctor ____ said “You’ve already been given a 
letter from the doctor at the hospital, so you don’t need to get a 
referral from here, what were you sick with?”. “sugar doctor” I said, 
then doctor _____ said “you know what, you should take part in Prolanis 
on the 3rd of every month, you will be required to provide a few 
documents, but that can be done later, it doesn’t matter, but you 
should come here every month on the 3rd”. So, I came to the Puskesmas 
on the 3rd of the next month, and I’ve been coming here once a month 
ever since.” (PR201, patient, rural, Puskesmas) 

Being in Prolanis is considered to be especially beneficial financially for 

patients on insulin. Patients felt that being in Prolanis saved them from the 

financial burden of having to constantly spend money on insulin and needles.  

“Praise the Lord, I get medication. If I had to pay for insulin, that’s 
expensive.” (PR103, patient, rural, individual doctor practice) 

“If I don’t use KIS [national insurance] each needle is 200 (Indonesian 
Rupiah). You know one needle is only for one week. I use insulin twice 
a day, sometimes three times a day when my blood sugar is high, 
morning, day, night.” (PR203, patient, rural, Puskesmas) 
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The financial benefit of Prolanis mentioned before sometimes can be 

overshadowed by problems practices face in regard to claiming funds for 

reimbursement. Practices often relied on personal or practice funds to keep 

the programme running while reimbursements from BPJS can be delayed. This 

was felt particularly hard for individual doctor practices and private clinics 

where their main source of income is the capitation from BPJS-K, compared to 

Puskesmas who has the bulk of their budget from the government.  

“The help (reimbursement) takes such a long time. So, I’m like, what 
do we do. ‘Okay, we’ll pitch in’, So it’s from the patient’s contribution 
too.” (DU101, doctor, urban, individual doctor practice) 

“For group education, we have to make additional expenses for the 
speaker and stuff. While we don’t have that many Prolanis patients, 
sometimes our claim gets denied because they say that we don’t have 
enough patients for it to be claimed. So, we just don’t bother. We 
educate them personally when they come in for their monthly 
appointments anyway.” (DU301, doctor, urban, primary care clinic) 

“The activities are all good, but all this time for the likes of education 
(group), the meeting gets funded by BPJS. Well hopefully it will 
continue to be funded, because there are rumours saying that it won’t 
be funded anymore by BPJS. So, it’s like saying that Prolanis patients 
are being forced to be independent. So, when they meet, they provide 
their own snacks, they pay their own instructors. If it does come to 
that, I’ve made plans from early on, I’ve put in this stuff in the 
Puskesmas budget plan for Puskesmas funding, so if it does stop, we’ll 
still have backup.” (DR203, Doctor, rural, Puskesmas) 

c. Staffing support 

Staffing support plays an important role in determining the types of services 

being provided by practices. Puskesmas and established clinics have teams 

which coordinate the Prolanis programme, while most individual doctor 

practices do not.  

“As an individual doctor practice, of course the practice team is 
limited. So, there’s only one doctor (me), two admin staff, and one 
nurse. Of course, implementing Prolanis in my practice cannot be done 
as intensive as in Puskesmas. In Puskesmas they have teams, they have 
structured programs, theres the lab technicians, nutritionist, and they 
can easily have psychology counselling, or health promotion, they have 
a set of teams that’s in charge of such programs. If you compare it to 
an individual doctor practice, we are our own managers, but the human 
resource is limited. Well that’s in my practice anyway. My capitation is 
only for 1500 individuals, so to be hiring more personnel, that I can’t 
afford with my current capitation.” (DR101, doctor, rural, individual 
doctor practice) 
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 “So, like us, we have a team. It’s all clear, there’s Mrs ______ (other 
Puskesmas doctor), then there are village nurses that are usually in our 
village sites on other days, but for this activity (Prolanis day), they 
come and work with us here. It’s so they can monitor as well, because 
once the patient goes back (home), they will go to our village sites for 
their problems and so our nurses will know. So yeah, there’s a team, 
we have dieticians, nurses of course, then there are midwives as well. 
So, there’s a team.” (DR201, doctor, rural, Puskesmas)  

For patients being registered in a Puskesmas or a clinic, they feel engaged with 

the practice and have a good standing relationship with other staff of the 

practice. They feel that the doctor is there for consultations, but they also 

engage with the staff for group activities.  

“It’s not always him, when he’s on leave, then I see doctor ______, 
either doctor ______ or doctor _______. But during the group sessions 
we receive explanations from other health care professionals from the 
Puskesmas.” (PR201, patient, rural, Puskesmas) 

“If there are activities, I usually get reminders from the staff, that I 
should come to the clinic” (PR303, patient, rural, primary care clinic) 

d. Primary-secondary care interface 

The primary-secondary care relationship within Indonesia’s current universal 

coverage scheme is complex. Only since the UHC scheme in 2014 has primary 

care taken on care/management of chronic conditions such as diabetes. The 

historical over-reliance on secondary care is evident in the experiences and 

views of both doctors and patients in relation to their diabetes care. Doctors 

refer patients to secondary care in conditions such as uncontrolled diabetes, 

when additional drugs are needed that cannot be prescribed through primary 

care, and in cases with complications of diabetes.  

“So, it’s like this, if for instance we’ve done the maximum that we can 
do but it (blood glucose) doesn’t go down, we’re worried complications 
might arise. So, we refer them first, there might be additional therapy 
that the specialist will prescribe, because we’ve maxed out the 
medications and it still doesn’t go down. Or we take a look at their lab 
results, if there’s no improvement, or there’s other findings such as 
hyperalbumin, or their HbA1c is always above the cutoff point. Those 
are the things that I refer for, I just give it to the specialists, rather 
than it leading to complications, right? (DU102, doctor, urban, 
individual doctor practice) 

“It’s more on that, if their blood glucose is still in the hundreds, when 
we feel that insulin is better than oral, or there are other complaints 
like falls. We feel they need to have a further examination and stuff, 
we send them on those clinical indications, more examination, more 
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competent (clinician), or better drugs. More on those reasons. (DU203, 
doctor, urban, Puskesmas) 

Problems that arise in referrals include the lack of system-regulated 

communication between primary and secondary care. Patients may be retained 

to receive care from secondary care for months without clear explanation from 

the specialists on the reasoning behind the decision.  

“That’s the thing, the communication between us, it’s hard for them. 
In the form when they refer back to us, there’s a section to write in 
the drugs et cetera, lots of hospitals don’t fill that in and don’t give us 
any feedback.” (DU103, doctor, urban, individual doctor practice). 

“Here’s the thing, that referring back thing, we have received patients 
being referred back (to primary care). But then I don’t know, maybe 
the hospital forgot, or I don’t know, sometimes we don’t get them 
back. (DR302, doctor, rural, primary care clinic) 

Primary care doctors find ways to go around this by relying on patients to 

report back on the care they are receiving at the hospital, which was also 

stated by the patients.  

“But when that doctor (specialist) don’t refer the patients back to us 
because they still need treatment from the hospital, I will tell them 
(patients) what to do. I tell them to ask the doctor to write a letter to 
us. (DU303, doctor, urban, primary care clinic) 

“So, when I go to the hospital, they will prescribe me with medicines, 
then I will report back to my (primary care) doctor straight after.” 
(PR103, patient, rural, individual doctor practice) 

Some doctors find that having good personal relationships with specialists 

allowed them to have more control of the care of their patients, and at times 

would only refer patients to specialists that understand the workings of 

Prolanis and BPJS. 

“Because I often see the doctor. So, I just need to (refer) ________ 
(hospital) as I am close with the doctor. ‘Later, if my Prolanis 
(participant) has any problem, I will send them directly to you. So, if I 
refer them to you, it means there’s something wrong. So please, 
evaluate the medicine’, ‘Yes, Ok’.” (DU201, doctor, urban, Puskesmas) 

“A not so nice experience was this, those specialists accuse us, primary 
care that manages these diabetes patients, ‘because they handled 
them, we refer them back, they (patients) become uncontrolled and 
then complications arise’. But that’s not right, because those that come 
to me after a referral, when I refer them again (to the specialist), they 
still get the same drugs. So now I have a doctor that is ‘easy’ on this 
referring back thing, in ____ hospital. ‘ehm, once you’ve done the 
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insulin initiation, please refer them back to me’ ‘oh yes, yes’. Then 
they (patients) will come back.” (DU101, doctor, urban, individual 
doctor practice) 

Several patients interviewed had previously had their diabetes managed with 

outpatient care from specialists in hospitals. These were typically patients 

with ASKES (government worker insurance) where it was possible to directly 

receive care from specialists in the past. With the universal coverage scheme, 

they must abide by current regulations where they are to be primarily treated 

in primary care. It seemed that patients did not fully trust their primary care 

doctors and would rather be referred to secondary care.  

“This is what I mean, truthfully, I’d rather go to the hospital, because 
they have all my medical record, they already know. And they have 
senior doctors at the hospital, like dr. _______ (a famous geriatrician), 
we used to go to him for everything. Now I don’t know, I was a 
government worker, for so many years my salary was deducted (for 
health insurance), so what is it with BPJS.” (PU303, patient, urban, 
primary care clinic) 

There were several patients who are enrolled in Prolanis but were also referred 

to secondary care regularly for other conditions. One patient in particular that 

received diabetes care from a specialist in secondary care seemed to be “lost” 

in the Prolanis programme. She attended primary care practice merely to ask 

for her referral letter, as all her medications were prescribed and provided by 

secondary care. She reported that receiving care from the specialist is enough 

and she no longer joins the weekly group exercise that her individual doctor 

practice holds for Prolanis patients.  

“So, I come in, or sometimes my daughter does it, she asks for a referral 
letter for me to the hospital. I receive everything from the hospital, 
for my knees, for my sugar (diabetes), for my nerves.” 

“The exercise? Well, I don’t know, I don’t really have time for that now, 
I go to the hospital” (PU103, patient, urban, individual doctor practice) 

 

Process Factors 

The theme of process factors presents the experiences felt by participants 

regarding how Prolanis is being implemented in the practice. Doctors recalled 

their experiences in their actual implementation of Prolanis in their own practice, 
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while patients recalled their experiences with the care that they have so far 

received with Prolanis.  

a. Service provision 

As briefly mentioned in several themes previously, the implementation of 

Prolanis varied between practices. Implementation was influenced by the 

contextual and system characteristics of the practice. The main, and 

mandatory service of Prolanis from BPJS-K were monthly consultations, 

prescription of medications, and laboratory examination of blood glucose. 

Monthly group education sessions, and group exercise sessions were not 

compulsory, and practices decided whether they were able to offer such 

sessions. Although different practices had their own unique ways of 

implementing Prolanis, the way practices provided Prolanis services can be 

broadly categorised into three main types: 1) a one day group service, where 

all Prolanis patients come in on a specific day of the month to take part in a 

group education session, whilst having their blood glucose checked, meet their 

primary care doctor for consultation, and obtain their monthly medications; 2) 

separate monthly individual appointments and blood glucose checks, with the 

addition of group education and/or exercise sessions that are usually held on 

the weekends; 3) monthly individual appointments and blood glucose checks 

without group educational sessions and exercise.  

The first type of implementation was conducted in all Puskesmas that 

participated in the study, in both urban and rural settings. Several primary 

care clinics also implemented Prolanis in this manner, one in the urban setting, 

and all three clinics in the rural setting. The second type of implementation 

was conducted in several individual doctor practices, both in urban and rural 

settings, and in two urban primary care clinics. Meanwhile, the third type of 

implementation were conducted in two individual doctor practices (one in 

urban setting, and one in rural setting) with a small number of Prolanis 

patients.  

b. Enrollment/pathways to care 
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The experience of primary care doctors in enrolling patients with Prolanis 

varied. These differences were influenced by the type of practice they work 

in, and their past affiliation with ASKES. Those with prior contracts with ASKES 

had a relatively seamless transition between ASKES Prolanis and the new 

Prolanis under BPJS-K, switching their already enrolled patients into the new 

programme, while still enrolling newly diagnosed diabetes patients through 

patient encounters.  Most other practices simply advised their current diabetes 

patients to enrol in the programme, and have new patients enrolled as they 

come. For newly established practices without a regular diabetes patient 

registry, they enrolled patients incidentally during normal clinic sessions.  

“I’ve been implementing Prolanis from the days of ASKES so it’s just a 
continuation really, my patients are automatically enrolled (into the 
new Prolanis). Then I’ll have the newly diagnosed ones, where I advise 
them to join (Prolanis)” (DU102, doctor, urban, individual doctor 
practice) 

“When I was asked to form Prolanis in the Puskesmas, initially I called 
up patients who had diabetes, we made a list of those patients, then 
we ask them for a day they can come in. We already formed a team 
then, so we agreed on the activity that we’ll run, there’s the team that 
sorted out the invitations, the room, everything.” (DR202, doctor, 
urban, Puskemas) 

“Since we only recently came into contract with BPJS, with that 
commitment, we had to implement Prolanis. Then we started to try 
and identify those that can be enrolled as they come” (DU301, doctor, 
urban, primary care clinic) 

The patients interviewed had their own unique ways/routes of accessing their 

primary care facility and Prolanis. Patients who were retired government 

workers were often already enrolled in the previous Prolanis scheme, thus 

continuing into the new programme. When questioned on how they were first 

diagnosed with diabetes, many patients revealed that they were initially 

diagnosed and treated by either a specialist at a secondary care facility or a 

private practice outside the universal coverage scheme. They eventually made 

their way into a primary care facility within the scheme via two main pathways, 

either: 1) being referred back to primary care from their secondary care; or 2) 

self-referring to primary care due to financial circumstances. One patient in 

particular exemplified this through his experience, he was first admitted to 

hospital for his hyperglycemic state and was continually treated at the hospital 
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as an outpatient once he was discharged. It was when he requested a referral 

letter from the Puskesmas that he was advised to join Prolanis.  

“After I was hospitalized, I wanted to get a referral letter so it would 
be free, but I already have a letter from the hospital for my upcoming 
appointment. Then doctor ____ said “You’ve already been given a 
letter from the doctor at the hospital, so you don’t need to get a 
referral from here, what were you sick with?”. “sugar doctor” I said, 
then doctor _____ said “you know what, you should take part in Prolanis 

on the 3rd of every month, you will be required to provide a few 
documents, but that can be done later, it doesn’t matter, but you 
should come here every month on the 3rd”. So, I came to the Puskesmas 

on the 3rd of the next month, and I’ve been coming here once a month 
ever since.” (PR201, patient, rural, Puskesmas) 

An example of a patient navigating their own path into primary care was a 

patient from an urban Puskesmas. She was first diagnosed with diabetes in a 

private practice. As she had to pay for consultations and medications, she 

managed to find out about the universal coverage scheme and enrolled to a 

Puskesmas near her house. It was at the Puskesmas that she was advised to 

register with the Prolanis programme. 

“I had doctor _____, she was a Puskesmas doctor too I think, but I went 
to her (private practice) from a long time ago when my kids were little, 
so she’s like our family doctor. She was the one that advised me to get 
BPJS and go to the Puskesmas to be treated. Because at her place I will 
get referred to that lab which is expensive, and I had to take regular 
medications that I buy myself. So, I said yes, and I went to the 
Puskesmas.” (PU202, patient, urban, Puskesmas) 

  
It was also revealed that patients who were initially diagnosed and treated by 

specialists, were unaware that diabetes can be treated by a primary care 

doctor. Not many patients explicitly stated this, but this view on primary care 

was implied by many on their choice of first-line care.  

“I was first told that I had the sugar disease at the hospital. Before I 
came (and treated) here, I usually get checked there” (PU101, patient, 
urban, individual doctor practice) 

“It was when suddenly I was very weak and I was having cold sweats, I 
didn’t know, I thought I probably was just tired. So, I just rested in bed 
for a while. Then I went to this doctor, he was an internist. It was there 
I found out I had diabetes and he treated me.” (PU303, patient, urban, 
primary care clinic)   
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“I used to go to a doctor in the city to be treated (for diabetes). Then 
I had this wound on my foot, it was really scary. I went to the hospital 
to get it treated” (PR203, patient, rural, Puskesmas) 

 

c. Motivation 

The motivation of primary care doctors in implementing Prolanis can be 

broadly categorised into two groups. Doctors personally committed and 

motivated to run Prolanis as they witness positive effects of Prolanis on their 

patients’ wellbeing and clinical outcomes. While others viewed Prolanis as a 

programme imposed by BPJS and felt obliged to offer it. 

“Before this, we do treat patients with diabetes. But it does seem 
different now with Prolanis. Beforehand, we give out medicines, and 
they come back to us, but they just don’t seem to have their diabetes 
managed. It might be that we just didn’t think of it, or we were just 
to focused on medications. But now having them educated, getting 
them together in a group to share experiences, it seems really good 
now. So, we try our best to carry out Prolanis.” (DR303, doctor, rural, 
primary care clinic) 

“It’s an obligation isn’t it from BPJS, to have Prolanis, so we can be 
contracted by BPJS. So, we just do it.” (DU302, doctor, urban, primary 
care clinic)  

For patients, being able to meet with their peers was a big motivation to attend 

Prolanis sessions. This was only felt by patients who were registered in 

practices that provide group sessions in their Prolanis service. Another 

motivation for patients to continually attend appointments was the experience 

that they felt in having their diabetes controlled. Several patients expressed 

how by being in Prolanis, they have come to understand their condition better, 

which resulted in them having more control over managing their condition.  

“I just want to be healthy. So being healthy is not all about taking 
drugs, but the heart is also the cure. When I’m with my friends, 
especially since I don’t have a husband anymore, I get tips from them, 
we share our stories, that’s medicine too.” (PR202, patient, rural, 
Puskesmas) 

“I have lots of things to do, well I’m busy too at home. But I really make 
the effort to go to the group exercise once a week, then the education 
session. I meet lots of people there. I’m really diligent with those, 
because it does make a difference, I do feel different, healthier.” 
(PU101, patient, urban, individual doctor practice)   
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d. Continuity 

Continuity in the form of contact rate of Prolanis patients is one of the 

components in the primary care scoring system in BPJS. Most doctors 

intentionally educate and recruit patients into Prolanis with the consideration 

that they will continue to participate in the programme. Puskesmas and 

established primary care clinics usually have their own team of staff that 

ensure continuity in the care of Prolanis patients.  

“We have 500 (patients). We employ 25 staff members to be in charge 
of 20 Prolanis patients (each). Now these staff members are nurses, 
midwives, nurse assistants, analysts, admins, all are involved. Because 
if only one person takes care of 500, that’s just too much. So, they each 
have their group of patients, and at the end of the month we’ll see 
those in their group, are they coming in regularly or not. If there’s any 
problem, then they’ll contact these patients via telephone, text 
messages, or they do home visits.” (DR303, doctor, rural, primary care 
clinic) 

“At the beginning, we enrol everyone who has diabetes, and they come 
in individually for their consultations then again for group education 
classes. When they don’t come, we try to contact them and reach out 
to them, why they don’t come. Sometimes they just don’t want to, then 
we just take them out. When we started having an allocated day for 
them to come in a group. They come in regularly. Maybe because it’s a 
set day of the month, they only need to come in once a month, while 
before they had to come in several times.” (DU203, doctor, urban, 
Puskesmas)  

“The staff gives us reminders, they text me when the next group session 
is. I don’t hold a phone, but my son receives those text messages.” 
(PR303, patient, rural, primary care clinic) 

Even though measures have been taken in ensuring continuity of care within 

Prolanis, patients dropping out of the programme does occur. The reasons 

behind these dropouts were variable, aside from transportation that has been 

explained in the theme of access to care in the previous section, several other 

issues have been noted to cause dropouts. These range from clinical issues, to 

practicality.  

“Some that gets us in a pickle is this, they work, they have an eatery, 
or they have small children that are still in school. Now those are the 
people that’s difficult to come in. and there’s lots of people with small 
businesses too, like selling food and stuff, those are difficult as well. 
Well these are aside from the reasons where they’re frail, old age, and 
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it really depends on who can take them to come in really” (DU202, 
doctor, urban Puskesmas) 

“I was having a hard time attending the sessions because it was hard 
for me to go, I had no one to take me there. So, I didn’t go” (PR302, 
patient, rural, primary care clinic) 

Another issue regarding continuity raised by doctors was when patients were 

referred to secondary care. When patients were treated as outpatients in 

hospital, the primary care facility only acted as a point of referral for these 

patients. There was no mention of patients still being assessed in their primary 

care practice, when they are in the care of specialists.  

“But there must be information why they don’t come for monthly 
Prolanis. Sometimes we try to find out. Oh, this one goes to hospital 
regularly because the specialist told them to go to hospital regularly. 
It can also be seen when they ask for referral, (they ask) for referral 
each month because the doctor told them so.” (DR301, doctor, rural, 
primary care clinic) 

“I now get the drugs for my sugar (diabetes) from the hospital, and for 
my physiotherapy, so everything is at the hospital.” (PU103. Patient, 
urban, individual doctor practice) 

e. Drug availability 

The provision of care through Prolanis at times experienced setbacks due to 

the availability of pre-approved drugs within the programme. Prolanis was 

formulated in a way that patients would receive continuous medications in 

their diabetes management. However, throughout its time to date, there were 

instances where some drugs became unavailable, thus disrupting the 

adherence of medication. Even though this was considered as a separate issue 

between affiliated pharmacies that dispensed these drugs and BPJS (not with 

the practice itself), it was frequently mentioned by both doctors and patients 

when recalling their experiences with Prolanis. For doctors, the frequent 

unavailability of drugs caused concern, as they would have to find ways to 

ensure patients receive their medications. It was then common for patients to 

eventually buy branded (thus not covered by Prolanis) drugs themselves in 

order to stay on their medication.  

“Yes, I sometimes give them some (prescribed medications) when that 
happens, for about 10 days. Because they will miss it if I don’t.” 
(DR103, doctor, rural, individual doctor practice) 
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“I wish that the pharmacy provides all the medicines because they’re 
already in affiliation, don’t let the patients buy the medicine on their 
own. Just a few days ago, it was still happening. The medicine was 
unavailable, and the patient panicked a little “oh no, the medicine is 
not available, doctor?”. Needs one more, then (he should) buy 
medicine, though it is cheap. Amlodipine, only for 30.000 (Indonesian 
Rupiah). But for them it is expensive.” (DU201, doctor, urban, 
Puskesmas) 

“Sometimes I buy them myself, because we can still buy it ourselves, 
right? So, I buy them myself.” (PU302, patient, urban, primary care 
clinic) 

Lack of access to drugs often necessitated referrals from primary to secondary 

care, and sometimes resulted in conflict between the two. The class of 

diabetes drugs that can be independently prescribed by primary care doctors 

were only biguanides and sulfonylureas. When a patient required other classes 

of drugs, they would need to first have a prescription of these drugs by a 

specialist before it can then continue to be prescribed by a primary care 

doctor.  

“There are two possibilities of referral, they receive an additional oral 
antidiabetic drug, so three kinds, that there’s that, straight to 
initiation of insulin. Those who are initiated on insulin, the next month 
or two, they should be referred back to us, so they can continue with 
us. That is the problem at the beginning, it’s hard waiting for the 
specialist to realise that they need to refer them back to us. Then at 
the end I just chose to refer them to doctors who do care about 
referring patients back, because not all specialists want to refer back.” 
(DU101, doctor, urban, individual doctor practice) 

“Back then during ASKES, we were able to initiate insulin, it was 
possible. But in this BPJS era, we can’t, we have to refer them first. 
When we’ve maximised the drugs they can take, eventually we advise 
them on insulin. So yeah, we refer, then they get referred back and 
they can receive insulin from us.” (DU102, doctor, urban, individual 
doctor practice)    

f. Competence 

When asked how they felt about their competence in managing diabetes in the 

Prolanis programme, primary care doctors provided various responses. More 

experienced doctors felt that they were competent enough to provide more 

for their patients, beyond the restrictions that are imposed in Prolanis. As 

already stated in the previous section on drug availability, doctors felt that 

they were restricted in the control of patients’ medications. They felt that 

they are competent enough to make changes in prescription and dosing, 

something that they currently cannot carry out. 
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“The truth is, us doctors in primary care have participated in many 
seminars, training, workshop, we follow the latest drugs, but we’re 
locked with the drugs that are available in primary care. These drugs 
for chronic conditions, they’re quite expensive and it’s just not possible 
for us to take it out of our capitation. Meanwhile, if we prescribe 
secondary care drugs, because we do feel that we are capable, 
affiliated pharmacies will not dispense them, ‘you’re a primary care 
doctor, you can’t prescribe specialists’ medicines’, we can’t. There, so 
we must refer them first.” (DU103, doctor, urban, individual doctor 
practice) 

“Yes, we are capable. There has been training. We can prescribe 
insulin, but the thing is, if there’s no prescription form the specialist, 
they (patients) will have to pay for it. It’s a burden for them, it’s a 
pity” (DU302, doctor, urban, primary care clinic) 

It has been stated by BPJS that with the implementation of Prolanis, primary 

care doctors will be provided with additional training in the management of 

diabetes. How this is carried out is unclear, as there was striking variability in 

training provided by BPJS for the doctors interviewed. Several doctors 

mentioned that there have been workshops and training by BPJS since the 

implementation of Prolanis, but there were also those that had no recollection 

of ever being invited to such training. Those who did not receive additional 

training by BPJS relied on their own need to update their knowledge by 

participating in seminars on diabetes.  

“The last time, hmmm, once this year. The previous year there was one 
in Semarang, but not all. I think only two Puskesmas or so from one 
region, this year was about diabetes, but I don’t think that’s purely 
from BPJS, together with a drug company, and that’s only once. They 
say there is going to be three times, but it’s just once now. There’s no 
further follow up.” (DR203, doctor, rural, Puskesmas) 

“No, not yet (BPJS seminars). But I do take part in seminars which are 
held everywhere.” (DR301, doctor, rural, primary care clinic) 

When referring to doctor’s competence, patients expressed satisfaction with 

the competence of their primary care doctors. However, they felt that when 

other problems arise, such as in the case of comorbidity, they preferred to be 

taken care of by a hospital specialist.  

“So far, the doctors here are good, I mean, they treat the patients well. 
They are really patient, they form exercise groups, the regular aerobic 
exercises, and for the elderly. But I do need to go the hospital, because 
I’m old you see, I have lots of conditions” (PU303, patient, urban, 
primary care clinic) 
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The impact of comorbidity on the management of diabetes will now be 

discussed in more detail.   

g. Comorbidity 

There seemed to be no specific acknowledgement by doctors of comorbidities 

in patients with diabetes. Doctors typically noted the comorbidity of 

hypertension and diabetes, while referring other diabetes-related 

comorbidities as complications. When these complications occur, they will 

refer these patients to secondary care as it is beyond the “competency of 

general doctors”. Only when these patients are stable, are they returned to 

primary care to be continued on the medication initially prescribed by the 

specialist. This phenomenon was confirmed in the patient interviews. Patients 

with multiple conditions needed to go to specialists in addition to their monthly 

appointments in their primary care for Prolanis.  

“So, patients that are not within our competency, we refer them to 
secondary care, to specialists. Then when they are stable, they will be 
returned to us for three months.” (DU103, doctor, urban, individual 
doctor practice) 

“There are a few of our patients who has other morbidities such as 
heart disease, COPD. We still recruit these patients, as long as they’re 
committed. Sometimes they do not come because they have to go to 
the hospital for those conditions, but they do come in for the group 
sessions” (DU202, doctor, urban, Puskesmas) 

“Every month I go to doctor _____ for my diabetes and have my lab 
checked. Then I had a stroke in 2011, so I was hospitalized and treated 
at the hospital. Now I still get treated by dr _____ at the hospital. So, 
I go there too.” (PU102, patient, urban individual doctor practice) 

Outcome factors 

The theme of outcome factors describes the experiences and views of doctors and 

patients in relation to the effects of Prolanis implementation. Much of the 

discussion centres on continuity of care and group sessions.  

a. Self-management/adherence 

An important outcome of Prolanis identified by both doctors and patients was 

the awareness and ability to self-manage diabetes. Doctors felt that Prolanis 

patients were more aware of their condition and more capable of self-

management compared to those not enrolled in Prolanis.  
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“From what I see, they are different (compared to non Prolanis). They 
understand better on what’s going on with their body. They know when 
to come into the clinic if anything is wrong, they know to have their 
condition controlled. They understand better now too.” (DR302, 
doctor, rural, primary care clinic) 

“I have diabetes patients both with and without Prolanis. One patient 
without Prolanis, they come in whenever they want, usually when they 
don’t feel well, and their blood sugar is quite high. I treat them the 
same, but it’s hard getting them to adhere.” (DR103, doctor, rural, 
individual doctor practice) 

“Certainly. They understand more how to be healthy. Those who used 
to drink sweet beverages, they don’t do that anymore. The good point 
of Prolanis is that we discuss the disease frequently, so the patient 
understands it really well. They bear that in mind. Meanwhile, non-
Prolanis patients only get little explanation, and then they go home, 
we treat other patients, and (when they come in) they see another 
doctor. So, they have different motivation. Sometimes, they don’t take 
the medicine when they have a family gathering.” (DU201, doctor, 
urban, Puskesmas) 

Most patients reported that they had become more aware and knowledgeable 

about diabetes and how to self-manage their condition after joining Prolanis. 

These were especially noticeable in patients that received group education 

sessions. Even though this was not the case in some of the patients from 

practices without group education sessions, some did reveal that they got to 

know their disease better because they met their doctors every month and 

receive regular education during consultations.  

“I gained lots of new knowledge, not only about the sugar disease, what 
it is. But how it can later affect to other things, so the doctor gives us 
lots of useful information, like exercise. So, I know, oh I have to do 
this. I need to exercise, not only for my sugar level to be stable, but 
also for my other organs” (PU302, patient, urban, primary care clinic) 

In addition to the increase of awareness and knowledge regarding their 

diabetes, some patients felt that self-management was improved by sharing 

practical experiences with peers in the group sessions. Even though they were 

treated and informed of their condition by their doctors beforehand, several 

patients felt they were isolated and didn’t know how to manage their disease 

well.  

“In the past (when in the company), I used to forget (to take 
medicines). Now, since maybe I see them (the Prolanis group) every 
month, and every week we see each other for the exercise, I remember 
to take my medicines, I take them regularly now. (PU201, patient, 
urban, Puskesmas) 

“I was very afraid back then about my condition, I ate very little, I was 
very skinny. People scolded on me and told me to just eat. But now 
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people say that I look much more radiant after joining Prolanis. I meet 
friends who tell my how they eat, how they cope. I feel so much more 
at ease.” (PR202, patient, rural, Puskesmas) 

b. The role of the group 

During interviews it emerged that group sessions were important when 

discussing the implementation of Prolanis. Some doctors felt that the group 

session provides a medium for patients to come together and share their 

experiences regarding their condition.  

“With Prolanis, patients can meet each other, they can create 
friendships and share experiences. Usually they discuss their blood 
glucose ‘what’s your sugar level? Mine is this much’. So, there’s a sense 
of competition to be healthy and who’s in control. Then there’s the 
sense of comradery that they live with the same disease.” (DR202, 
doctor, rural, Puskesmas) 

Groups are led by patients in some practices, giving them the lead to arrange 

social gatherings and request particular education topics. The practice then 

serves as more of an advisory role to the group, providing the group with what 

the patients feel they need. 

“Alhamdulillah (praise the Lord) my Prolanis (group) is really 
something, they really are a solid group. They don’t mind pooling in 
their own money. So, like they have a good emotional bond between 
them, they have fun together. So, every year they do a picnic, they 
plan it themselves, it is really good, so they’ll make a uniform, for us 
too even. Sometimes we chip in too from funds leftover from Prolanis. 
So, they have fun, we also feel great.” (DR102, doctor, rural, individual 
doctor practice) 

An important part of having group sessions for patients was how it relieves the 

isolation of having diabetes. The sense that they are not alone, and they can 

meet lots of peers to help them cope with living with diabetes was felt by many 

patients and something that they are truly grateful for with the 

implementation of Prolanis.  

“I was really lacking in confidence at first. I was really depressed. Why 
do I have this disease? Now with Prolanis, I have lots of friends that 
have the same disease. I don’t feel so alone now.” (PR203, patient, 
rural, Puskesmas) 

c. Clinical outcome 

Few doctors focused on the clinical effects of the programme, and some 

reported that their patient’s blood glucose levels were still variable. Indeed, 

some felt that patients who visit regularly, even if they’re not in Prolanis, 

control their diabetes well. Therefore, they don’t feel there has been any 

difference in clinical outcome between their Prolanis and non-Prolanis 
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patients. Instead they focused on the increased routine consultations and 

follow-up in primary care. However, patients felt that they had significant 

improvements in their condition after joining Prolanis.  

“I’m so happy. Alhamdulillah (Praise the Lord), after I join Prolanis, I 
feel healthier, my sugar levels are down. Well for the sugar level, it 
can’t be stable, sometimes it goes up and down. Now is around 190, 
then 150. It’s been like that for the past two years, around 190-150, 
sometimes up to 200, but that’s only a few times.” (PR201, patient, 
rural, Puskesmas) 

 

6.5. Discussion 

6.5.1. Summary of main findings 

A summary of findings is presented below in Figure 6.1. as a diagram from the 

analysis. 

Figure 6.1. Summary of findings 

The patients’ diabetes journey 

Patients recalled their diabetes journey by explaining how they were first 

diagnosed with diabetes. Most participants were first diagnosed due to 

hospitalisation, showing symptoms of hyperglycaemia, or by the presence of 

complication such as a foot ulcer. Following diagnosis, many patients recalled 

their prior beliefs about diabetes. Most believed that diabetes is hereditary. 

Patients who had family members with the disease felt like it was something they 
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would inevitably have, while those who had no family members with diabetes felt 

confused as to why they were diagnosed with diabetes. Regardless of their belief 

as to the cause of diabetes, patients expressed their worry, fear, and shame when 

they were first diagnosed. Many of them felt alone, believing that because there 

is no cure to diabetes, they were helpless. For patients that had good family 

support, their family, particularly their wife or children, were important in 

helping them seek care and manage their disease. For those who live alone, this 

makes it more difficult. It seems to be for this reason that the group role was 

frequently mentioned by both patients and doctors as the highlight of their 

Prolanis implementation (if they have one). The formation of the group was 

initially to provide a platform for exercise and education sessions. Throughout its 

course, its role expanded much further into the social lives of the patients 

involved. Not only did it become a source of peer support in self-management, 

the group evolved into a community where patients arrange social activities 

outside the primary care’s services. Patients felt they were no longer alone, they 

had peers that helped them make sense of the information they received from 

doctors, most of all, they no longer felt isolated. Their previous fear, worry, and 

shame of their diabetes seemed to be alleviated with the presence of this 

community. Regardless of the presence of a group however, all patients enrolled 

in Prolanis felt that they were much better off physically and were more capable 

to manage their diabetes.   

Doctor’s concerns 

The interviews for this study were conducted at a time when the regulation 

regarding the practice scoring system with BPJS-K included a minimum of 50% 

contact rate of Prolanis patients. There were two main responses to this 

regulation by doctors: 1) finding ways to make sure patients were adhering to the 

programme; or 2) enrolling patients that were more likely to adhere to the 

programme. Doctors that were personally committed and motivated to run 

Prolanis found ways to implement it in ways that ensure continuity, be it by 

arranging a one-day service for Prolanis as a group, or by mobilising their staff to 

keep in close contact with the patients. Motivation may not be the only factor for 

this though, as practice size and the availability of staffing support play an 

important role in being able to carry out these arrangements. Doctors who may 
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not be as motivated, or do not have the means to carry out additional measures 

to ensure continuity ended up only enrolling patients that would adhere to the 

programme. This would result in patients being deliberately left out. These 

experiences did not seem to differ between urban or rural settings. Regardless of 

their response to this regulation, most doctors felt that their work was not 

appreciated by BPJS-K. They would prefer a balanced reward and punishment 

system, where they would receive additional benefit from successful 

implementation of Prolanis and not only the punishment when they fail to do so. 

Encouragement such as this may make them more eager to carry out Prolanis 

better. 

Primary versus secondary care 

In a health system where previously, primary care has been side-lined, the shift 

of the bulk of diabetes care from secondary to primary care seemed to reveal 

tensions. From the patients’ perspective, their initial views were mostly similar: 

that primary care cannot manage diabetes. This was shown by their choice of 

health care facility when they first showed symptoms, either hospitals or private 

practices of internists. They eventually made their way into the primary care of 

the JKN scheme by either being referred back to primary care from the hospital, 

or through the advice of their then doctor due to financial reasons. There were 

opposing reactions of patients about being treated in primary care: 1) realising 

the role of primary care and being content with their diabetes management, or 2) 

feeling discontent with care from primary care and preferring to be referred to 

secondary care. Those who preferred primary care were mostly patients in rural 

settings. It seemed that these patients had a stronger sense of connection with 

their primary care doctor or team. This is not the case for urban patients. They 

felt that specialists were better, that their care is more comprehensive when it is 

being treated in the hospital. When they had been exposed to secondary care, 

they felt reluctant to return to their primary care doctors. The current regulation 

seems to promote this view. Although Prolanis emphasises the role of primary 

care, current regulations on referral and drug availability seem to undermine its 

role. Patients with comorbidities or complications must be referred to secondary 

care. Even though several doctors (especially more experienced doctors that have 

exposure to further family practice training) felt that they were capable to 
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manage these patients in their own settings, current regulations prevent them 

from prescribing the necessary medications without an initial prescription from a 

specialist. It is in this referral process that patients may either return to primary 

care with their newly formulated prescription or be retained in secondary care. 

There is no regulated format of communication between primary and secondary 

care, doctors reported that this meant they had to find their own way to maintain 

continuity with their patients. This was done by relying on patients to inform them 

directly on the care received in the hospital and asking to be referred back to 

primary care, or by choosing specific hospitals or specialists that will guarantee 

their patients’ return.  

6.5.2. Comparison with other literature 

The findings of this study further add to existing qualitative evidence on how 

people with diabetes experience emotional distress. It was found to be common 

that patients with chronic conditions, such as diabetes hold feelings of isolation, 

loneliness, or frustration (Embuldeniya et al., 2013). A multinational qualitative 

study in 17 countries (Algeria, Canada, China, Denmark, France, Germany, India, 

Italy, Japan, Mexico, The Netherlands, Poland, Russia, Spain, Turkey, United 

Kingdom, United States of America) by Stuckey et. al (2014) found a general 

finding across countries on negative emotional reactions on diagnosis of diabetes 

such as fear, worry, depression, and hopelessness. Social stigma surrounding the 

disease may also elicit negative emotional reactions such as unwilling to disclose 

condition to other people, leading to further isolation (Browne et al., 2013, 

Stuckey et al., 2014, Kato et al., 2016). Similarly, Indonesian studies have also 

found experiences of emotional distress in diabetes patients, in parts of East Java 

(Arifin et al., 2020a, Arifin et al., 2020b) and Central Java (Pujilestari et al., 

2014).  

Emotional distress in diabetes patients prompts the need for social support, be it 

from family (Arifin et al., 2020a, Arifin et al., 2020b, Stuckey et al., 2014, Badriah 

et al., 2019) or from a wider social group such as peers (Embuldeniya et al., 2013, 

Joseph et al., 2001, Stuckey et al., 2014). A systematic review of qualitative 

studies on patient’s and health care providers’ perspectives on diabetes 

management by Sibounheuang et.al (2020) found that family involvement may act 

either as a facilitator or barrier in diabetes management. When family members 
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are considered as a facilitator, they were seen to play a role in the support, 

motivation, and encouragement of patients in the management of their diabetes. 

A few studies also found that patients were more likely to follow recommendations 

in the presence of family support (Goetz et al., 2012, Held et al., 2010). However, 

family members may act as a barrier when their lifestyles are not in accordance 

with the needs of the patient to support their diabetes management. The role of 

peer support in the management of diabetes has been considered to improve 

health behaviours, across diverse settings (Fisher et al., 2017). A qualitative 

synthesis of peer support interventions in chronic disease management found that 

experiences of participants was largely positive (Embuldeniya et al., 2013). A 

sense of connection with one another facilitated the sharing of knowledge of 

disease and its management, and life experiences. This connection was found to 

have helped participants find meaning in life, become empowered, leading to 

adoption of a more active approach to health care.  

The need for social support seems to be met by the provision of group services in 

Prolanis implementation in this study. Although it was not implemented by all 

healthcare providers, its impact seems profound, as it was the most talked about 

positive experience of Prolanis by both doctors and patients. One version of 

Prolanis implementation, in providing a one-day service for all diabetes patients, 

is considered as a form of shared medical appointment (SMA), where patients of 

the same condition come together to receive shared education and support from 

an interdisciplinary team (Edelman et al., 2015, Jaber et al., 2006).  Visits such 

as this emphasise the role of patients as experts in their own circumstances and 

health professionals act as facilitators rather than an authoritative figure, 

supporting effective partnership between the two. This creates a safe 

environment in which to share experiences of illness and health to better inform, 

empower, and support patients (Batalden et al., 2016). Clinically shared medical 

appointment for patients with diabetes have been found to be effective in terms 

of reducing HbA1c and improved systolic blood pressure (Housden et al., 2013, 

Edelman et al., 2015). More recent systematic reviews have found that patients 

express positive experiences in patient-doctor dynamic, overall quality of care, 

quality of life, sense of community, patient empowerment, and efficiency besides 

favourable biophysical outcomes in SMAs, although these reviews were not 

exclusively on diabetes (Wadsworth et al., 2019, Kirsh et al., 2017). Views and 
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experiences of those who dislike SMAs are poorly represented in current studies 

(Booth et al., 2015).  

From the doctors’ point of view, the findings of this study show variable attitudes 

towards the group format. Those who implemented it reported a great benefit to 

the group. However, those reluctant to carry it out cite concerns of resources as 

their main drawback. In almost all studies on SMAs, the SMAs are designed within 

a health care team, not individual doctors (Edelman et al., 2015, Wadsworth et 

al., 2019, Jaber et al., 2006, Kirsh et al., 2017, Housden et al., 2013). It is 

therefore understandable how individual doctor practices and newly established 

clinics in this study found it difficult to develop group visits.  

SMAs are regarded as one of the innovations of a chronic disease management 

program within the framework of self-management support in the CCM. SMAs 

promote the formation of informed, activated patients (Batalden et al., 2016). 

However, to be truly successful, a prepared, proactive practice team must also 

be present. Not all primary care settings in the current study has access to a team, 

which has been revealed as one of the reasons group visits were not applied. This 

becomes a missed opportunity for these practices to reap the benefits of SMA in 

diabetes management. This is similar to a systematic review of facilitators and 

barriers of CCM implementation in primary care by Kadu & Stolee (2015), where 

implementation success was commonly related to the inner setting of the 

organization, the process of implementation, and characteristics of the individual 

health care providers (Kadu and Stolee, 2015). This further supports the view that 

multidisciplinary practice teams are key to CCM implementation (Grumbach and 

Bodenheimer, 2004).  

The findings of this study illuminate the tension between primary and secondary 

care that affects the provision of diabetes care in Indonesia. Longstanding 

literature has highlighted the need of a shift of balance from secondary to primary 

care, especially in the management of LTCs such as diabetes (Coulter, 1995, 

Greenhalgh, 1994, Maier et al., 2008). However, barriers to the shift of diabetes 

management to primary care have been found to include lack of knowledge of 

primary care doctors (Haque et al., 2005, Larme and Pugh, 1998), lack of resources 

(Abdulhadi et al., 2013, Agarwal et al., 2008), lack of communication with 



170 
 
specialists (Pooley et al., 2001), patient circumstances (Howard et al., 2006), and 

the presence of comorbidities (Crosson et al., 2010). Such barriers are reflected 

in this study.  Attempts to overcome these barriers in developed nations such as 

Europe, include the utilisation of  disease management models, emphasising 

patient-centredness, specific training for primary care doctors, and recognizing 

the primary care doctor’s role as coordinators of management models (Maier et 

al., 2008). The current study further highlights the need for specific training for 

primary care doctors to be able to take the role of coordinators in diabetes 

management. Without further training and acknowledgement of the role primary 

care doctors, even with the implementation a diabetes management model such 

as Prolanis, barriers in shifting diabetes management to primary care from 

secondary care remains evident.  

6.5.3. Strengths and limitations 

This qualitative study is the first study to date to qualitatively analyse the 

experiences of both primary care doctors and patients on the implementation of 

Prolanis in all three primary care types in Indonesia, in both urban and rural 

settings. The qualitative approach used not only provided information on the 

actual implementation of Prolanis from doctors perspective, but also considered 

the views of patients, which are essential to provide effective patient-centred 

care. The findings informed on various aspects that arise during Prolanis 

implementation, that would be difficult to quantify and analyse in an exclusively 

quantitative manner. However, for future research it would be useful to have 

access to quantitative data on Prolanis reach and outcomes in order to more fully 

understand how the programme works and for whom. 

The in-depth interviews in this study were conducted with a range of doctors and 

patients in different settings, both rural and urban. This provides diverse 

experiences that reflects the nature of the Indonesian population. However, since 

this study was conducted in one province in the island of Java, generalization 

towards the overall Indonesian population should be conducted with caution. This 

warrants further research to be conducted in other parts of Indonesia, particularly 

outside the most populous island of Java, where it may provide different views, 

due to the diversity of cultural values and beliefs in different parts of Indonesia.  
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This study was conducted in a period of three months (August-October) in 2018 

when Prolanis, under the new JKN scheme had only been implemented for less 

than four years. Therefore, it may be understandable that practices are still 

adapting and finding their way to incorporate Prolanis in their daily practice. 

Furthermore, the newly implemented JKN scheme may not have rolled out 

completely for all Indonesians, which may result in many people with diabetes 

that are still managed outside the system. Together with the excluded views of 

non-compliant patients in some practices, the perceived effects of Prolanis 

reported in this study may be biased. Further exploration later in the course of 

Prolanis implementation may reveal different experiences and attitudes toward 

diabetes management within the scope of the programme.  

6.6. Chapter summary 

This chapter has presented the findings of the third study of this PhD, exploring 

the experiences of patients and primary care doctors in the implementation of 

Indonesia’s diabetes management model Prolanis. 

The findings of this study have shed light on the different ways of implementing 

Prolanis in different primary care settings in Indonesia. The patient’s diabetes 

journey and the concerns of doctors influenced the way diabetes management in 

primary care was viewed. This consequently affected the implementation 

considerations of Prolanis across different settings. Although the majority of 

experiences expressed on the outcomes of Prolanis were positive, further 

exploration is needed to see whether these favourable effects can be generalized 

towards the overall Indonesian population.  

The CCM emphasises the establishment of informed, activated patients and 

prepared, proactive practice teams. This qualitative study has raised issues of 

primary and secondary care tensions and continuity of care in diabetes 

management in Indonesia, which may negatively impact on that goal. The findings 

from the systematic review and quantitative study in previous chapters will be 

incorporated with the findings from this study in the General Discussion chapter 

of this thesis. Further consideration will be presented regarding the current 

condition of Indonesia’s diabetes management, reflecting it in relation to the CCM 

framework and the implications for future research and practice.   
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Chapter 7 – General Discussion 

7.1. Overview 

The aim of this thesis was to assess the appropriateness of the current model of 

diabetes care implemented in Indonesia. In order to answer this aim, several 

objectives and research questions were formulated: 

1. Systematic Review of primary care diabetes management models applied in 

Southeast Asia 

a. What types of disease management models for diabetes have been 

tested or implemented in Southeast Asian countries? 

b. How are disease management models for diabetes implemented in 

Southeast Asian countries? 

c. How effective are disease management models for diabetes in Southeast 

Asian countries? 

2. Determine the characteristics of the diabetes population in Indonesia 

a. What are the characteristics of individuals with diabetes and without 

diabetes? 

b. What are the characteristics of individuals with diabetes only and 

individuals with diabetes and comorbidities? 

c. What is the prevalence of diagnosed physical and mental comorbidities 

in individuals with diabetes? 

d. What is the relationship between diabetes and health care utilisation? 

3. Explore the experiences of primary care doctors and patients in the 

implementation of Indonesia’s diabetes management model, Prolanis 

a. How is Prolanis implemented in different primary care settings in 

Indonesia? 

b. What are the factors influencing the implementation of Prolanis? 

c. What are the perceived effects of implementing Prolanis in diabetes 

care provision?  

4. Using the CCM as a reference model, how does the use of Prolanis in Indonesia 

address diabetes management, and how appropriate is it for the Indonesian 

diabetes population? 
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This thesis answered the above research questions through several methods: a 

systematic review, an epidemiological study, and a qualitative study. This chapter 

will summarise the main findings of the three studies before going on to provide 

a general discussion reflecting on the CCM. It will then be followed by the 

limitations of this thesis, implications of the findings for policy and practice, and 

future research, and end by drawing firm conclusions.    

7.2. Summary of main findings in relation to the research questions 

7.2.1. Review of primary care diabetes management models applied in 

Southeast Asia 

CCM is not widely acknowledged, implemented, or studied in Southeast Asia. A 

total of 18 studies were included in the systematic review, with only two models 

of care (in four studies) that specifically drew on CCM. For example, the model 

implemented in the Philippines (Ku and Kegels, 2014a, Ku and Kegels, 2014b, Ku 

and Kegels, 2015) was the only model that explicitly stated the combination of 

multiple elements of CCM: health care organisation in the creation of a chronic 

care team; delivery system design by redistributing care tasks between multiple 

health professionals; decision support by training health care workers; and self-

management support services for patients.  Other models implemented elements 

of CCM without the specific reference to the CCM.  

Most of the models from the studies identified emphasised self-management 

support, either individual or as a group. What stood out from the implementation 

of diabetes management models in Southeast Asia was the involvement of 

communities in the formation and delivery of self-management support sessions. 

The incorporation of local values was deemed relevant to provide culturally 

sensitive education and support. Decision support was implemented by applying 

guidelines or patient decision aids in practice and further training for health care 

workers in the preparation of the delivery of self-management support services. 

Three models implemented in the Philippines and Thailand combined CCM 

elements of health care organisation and delivery system design. The utilisation 

of other health care professionals beside doctors, such as nurses, midwives, 

community health workers highly supported the delivery of care to people with 

diabetes. However, inadequacy of staff and resources, with a lack of government 

and budgetary support, hindered the continuation of such models beyond the 
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scope of research. The CCM element of clinical information systems was not 

mentioned in any of the models included in this review.     

Both clinical and non-clinical outcome measures were used to gauge the 

effectiveness of diabetes management models. Most studies reported favourable 

outcomes in terms of fasting plasma glucose and HbA1c. Non-clinical effectiveness 

was reported as the increase of knowledge, awareness, attitude, and practice of 

self-management activities in patients. Several qualitative studies reporting 

improved patient’s satisfaction, confidence, and ability to manage their diabetes. 

However, it is important to note that lasting effects of the use of these models 

cannot be determined, since almost all studies had a relatively short duration of 

follow-up, mostly of one year. Furthermore, these effects should be interpreted 

with some caution as the designs and quality of reporting of studies included in 

the review were often prone to bias, as studies included were of low or moderate 

quality studies based on appraisal.  

7.2.2. Determining the characteristics of the diabetes population in Indonesia 

The epidemiology of diabetes in Indonesia was analysed using publicly attainable 

secondary data from IFLS 5. The data was collected in the transition period of JKN 

implementation in 2014-2015. The data showed that people with diabetes were 

relatively older, were majority female, married, resided in urban areas and had 

government insurance. The analysis concurred with findings from previous studies 

that people with diabetes had more acute complaints, outpatient care, and 

hospital admissions compared to those without. The majority of people with 

diabetes were also found to have at least one comorbidity, mainly hypertension 

and high cholesterol. People with diabetes and comorbidities were relatively older 

and reported more acute complaints compared to those with diabetes only. 

Further analysis showed that having diabetes was a strong predictor of health care 

utilisation of both outpatient care and hospitalisation. However, having one or 

more comorbidities did not show an increased likelihood of health care utilisation 

when compared to those with diabetes only. Health insurance was a stronger 

predictor of health care utilisation in the diabetes population.  
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7.2.3. Exploring the experiences of primary care doctors and patients in the 

implementation of Indonesia’s diabetes management model, Prolanis 

The findings of the qualitative study revealed that there was no specific guideline 

in the implementation of Prolanis by BPJS-K. For doctors, the main elements of 

Prolanis were that diabetes patients were registered, received continuous care 

with their primary care provider, and received medication that was separate from 

the practice’s capitation budget (calculated based on the overall number of 

patients registered in the practice). Group sessions in the form of exercise and/or 

education classes were optional, though recommended. It is for these reasons that 

implementation of Prolanis was variable between practices. Overall, there were 

three major types of implementation of Prolanis in Indonesian primary care: 1) 

one-day monthly service of all Prolanis activities conducted as a group; 2) a 

combination of group activities and individual appointments; and 3) individual 

appointments for patients without group activities.  

Even within these three types of implementation, the way in which service was 

provided varied between practices. All Puskesmas (government-run community 

health centre) implemented a one-day Prolanis service. Doctors in Puskesmas 

favoured this type of implementation because they felt that it was more efficient 

and guaranteed attendance. This view was not shared by doctors in other primary 

care settings, especially in urban areas who felt it was difficult to implement 

Prolanis as a one-day service due to their lack of resource or individualistic nature 

of their patients. Patients that only received individual appointments didn’t seem 

to express concern when asked about the possibility of missing out on group 

sessions. They felt that being in continuous contact with their doctor was enough 

to help them become more aware and knowledgeable in managing their diabetes. 

Frequent changes in regulations together with a lack of clarity from BPJS-K meant 

that practices drew on their own experiences of implementation together with 

the experience of other practices to guide and tailor their care provision of in a 

manner that suited their own practice system.  

Implementation of Prolanis was greatly influenced by the practice setting and the 

social context of their patients. Provision of a collective group appointment for 

Prolanis patients were mainly chosen in Puskesmas settings and in rural primary 

care. Many doctors felt that this type of implementation ensured patient’s 
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adherence and continuity of care, as they had a support system and a close bond 

with their peers in the community. Furthermore, a strong sense of community 

within rural society seemed to be reflected in patients’ relationship with the 

practice, where patients seemed to have a larger sense of trust and belonging to 

their primary care provider, compared to patients in urban settings. However, 

doctors did realise that this type of implementation was feasible only if they have 

the appropriate resources, to provide mass service. This was supported by views 

from doctors outside the Puskesmas setting, especially in individual practices. 

They reported that they were not capable to provide such service, opting for 

individual appointments and providing group exercise sessions outside clinic hours 

instead, or even forgoing group sessions all together. Together with challenges 

faced regarding the mostly individualistic nature of the urban society, many 

doctors in urban areas felt that it was better to allow patients attend individually, 

suiting their own schedules, rather than having a designated day of the month as 

a group. It was for this reason also that some doctors were reluctant to offer group 

exercise or education sessions, since patient attendance was poor.  

Clinical outcomes following the implementation of Prolanis were variable, and it 

was unclear whether introducing Prolanis produced better clinical outcomes. 

Doctors reported improved continuity of care which in turn resulted in them 

feeling more involved and more in control of the patients’ care even if patients 

received secondary care. This differed from patients not enrolled in Prolanis 

where their continuity of care relied heavily on the patients’ own awareness to 

attend regularly. With continuity of care, both doctors and patients felt that 

adherence and self-management of diabetes was highly impacted from the 

implementation of Prolanis. Patients reported that their knowledge and 

awareness of diabetes were positively influenced following their enrolment in 

Prolanis. Continuity of care had improved their understanding of diabetes and this 

was particularly apparent in patients that received group exercise and/or 

education sessions. Peer support allowed them to enact practical lifestyle changes 

suited to their own context. Group sessions were highly valued and seen as a major 

benefit of Prolanis. The scoring system of practices by BPJS-K in regard to Prolanis 

patients’ contact rate resulted in some practices only enrolling patients that they 

thought would be likely to adhere to the programme. Therefore, factors such as 
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continuity of care and attendance may not have been so successful had Prolanis 

been applied to all diabetes patients within practices. 

7.3. Reflections on the Chronic Care Model 

CCM was developed to provide effective LTC care in primary care (Wagner et al., 

1996a, Wagner, 1998). The six elements of the model were designed to result in 

patients that are informed and activated, and practice teams that are prepared 

and proactive (Bodenheimer et al., 2002b). Productive interactions between these 

patients and practice teams are expected to improved outcomes. This section will 

discuss how the findings of this thesis relates to the elements of the CCM.  

Table 7.1 shows strengths and limitations of Prolanis in relation to the CCM. The 

findings of this thesis showed several limitations of Prolanis, particularly in the 

elements of health systems (health care organisation, delivery system design, 

decision support, and clinical information systems). However, it seems that the 

strength of Prolanis lay in the elements of community resource and policies, and 

self-management support.  
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Table 7.1. Reflecting Prolanis strengths and limitation on CCM  

Element of the Chronic Care 
Model 

Prolanis 

Strength Limitation 

Health care organisation Part of primary care scoring 
system  

• Covering only patients 
under BPJS-K 
 

• Priority towards diabetes 
management more 
evident in practices with 
more resources 

Delivery system design Shared medical appointment 
Group education and exercise 
sessions 

Not applicable to all types 
of practices 

Decision support  • Lack of guideline on 
implementation 

• No formal training for 
practices to implement 
model 

Clinical information systems  • Limited to patient 
registry  

• Not synchronised 
between primary-
secondary care 

Community resource and 
policies  

• Collective nature of the rural 
community as an asset 

• Established community 
programme of Puskesmas as 
advantage 

• Small practices may not 
be readily connected to 
their communities 

Self-management support • Utilising peer support in the 
form of group 

• Support from a 
multidisciplinary team (when 
available) 

 

 

7.3.1. Health care organisation 

Health care organisation is reflected in the structure, goals, and values of the 

provider’s organisation in making LTC care a priority (Bodenheimer et al., 2002b). 

Since Prolanis is a national program through BPJS-K, its implementation is only 

applicable for patients within the JKN scheme. Although practices encourage their 

patients to be enrolled in JKN, some patients continue to miss out on this 

programme. Analysis of the IFLS 5 data set outlined in chapter 5 found that only 

a little over 50% people with diabetes had government insurance, which would 

then be automatically transferred into the JKN scheme. Although a small number 

of those without government insurance had private insurance (7.4%), the 

remainder may have been missing out on optimum diabetes care through this 

programme.  
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How Prolanis is implemented is highly dependent on the structure of the primary 

care practice implementing them. Puskesmas and private clinics have more 

resources and are therefore more equipped to implement Prolanis than individual 

doctor practices. Puskesmas was already equipped with a multidisciplinary team 

from the government, and private practices could also equip their practice with 

additional resources. Meanwhile, individual doctor practices reported limitations 

in terms of how comprehensive they could be in implementing Prolanis. Individual 

practices rely mostly on one primary care doctor in diabetes management, and 

one approach may be to expand the deployment of nurses, who may be similarly 

effective. However, efforts to improve Prolanis care seems to be highly reliant on 

the motivation of the practice. Despite making Prolanis care part of the contract 

with GPs, in order to ‘guarantee’ its implementation, some practices only seemed 

to carry out the minimum required in order to not be financially penalised.  

7.3.2. Delivery system design 

Delivery system design in the CCM involves restructuring care where there is a 

clear division between acute care and the planned management of LTC care, 

which often involves the formation on inter-professional practice care teams 

(Grumbach and Bodenheimer, 2004). Prolanis emphasised self-management 

support through group education. This facilitated the inclusion of various health 

professionals in the management of diabetes. However, due to the different types 

of primary care practices in Indonesia, it seemed that to effectively implement 

Prolanis, only Puskesmas were readily equipped to achieve this. The availability 

of other health professionals varied between private practices, and individual 

doctor practices were mostly single practitioners. Prolanis therefore is 

implemented differently according to practice type. 

There was no explicit protocol for implementation of Prolanis. Primary care 

practices appeared to be left to deliver Prolanis care in ways that suited the 

practice context. Moreover, care delivery was also influenced by characteristics 

of the patient population. Puskesmas delivered care included shared medical 

appointments, group education sessions, and involves multiple health 

professionals such as nurses, community workers, nutritionists, and psychologists. 

This type of care delivery was better suited to patients in rural settings and 

improved attendance. Meanwhile, a combination of single, individual 
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appointments and group education and exercise sessions were preferred more in 

urban practices. Practices without additional health professionals usually relied 

on primary care doctors delivering education sessions. Some small private clinics 

and individual practices, with few diabetes patients, implemented the most 

minimal Prolanis service which involved individual appointments for patients 

without any group sessions.  

Reflecting on the findings of the qualitative study, a standard implementation of 

Prolanis would be difficult to implement across all types of practice. This is due 

to the variety of practice types, which reflects their resources and types of 

patients. Therefore, the flexibility of Prolanis provides room for practices to 

implement it in the most appropriate manner for their practice, attempting to 

make Prolanis function as best as intended. However, the interviews also revealed 

that due to the absence of a specific guideline for implementation of Prolanis, 

new practices starting Prolanis have no guidance and had to rely on networking 

with other practices in order to deliver the programme in their own setting. 

Therefore, although flexibility is beneficial to tailor the implementation of 

Prolanis in order to provide the most benefit for patients in different settings, 

there should be an introductory guideline from BPJS-K for newly formed practices 

in order to guide the delivery of Prolanis and gain the most benefit.    

7.3.3. Decision support 

Decision support in the CCM emphasises on the availability of evidence-based 

practice through activities such as reinforcement of guidelines and specialist 

consultations without a full referral (Bodenheimer et al., 2002b). No evidence of 

decision support was found in the implementation of Prolanis. As already noted, 

implementation guidelines for Prolanis were lacking and indeed health 

professionals were not specifically trained to provide comprehensive care for 

diabetes. More experienced doctors or those with prior exposure of family 

medicine education were more motivated to implement Prolanis in a way that 

maximised the benefit. However, less experienced doctors reported their 

frustration in establishing Prolanis in the absence of a set protocol. They mainly 

relied on the experiences of other local practices to guide their implementation.  
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Prolanis also typically lacked access to specialist consultation without referrals to 

hospital. The programme was specifically designed for diabetes patients and 

therefore patients with complications or other comorbidities were usually 

referred to secondary care to be seen by specialists. This meant that often 

secondary care assumed responsibility for diabetes care as communication 

between primary and secondary care was fragmented. This is an important issue 

that needs to be addressed in the future, given that the analysis of the IFLS 5 data 

(chapter 5) concluded that most people with diabetes in Indonesia have at least 

one comorbidity. Therefore, primary care should be equipped with the skills and 

resources necessary to meet this need, in order to provide generalist care and 

reduce fragmentation of care, as well as containing costs.  

7.3.4. Clinical information system 

Prolanis has limited clinical information systems. Computerised data of diabetes 

patients within the programme was only used as a patient registry. This patient 

registry was then used to evaluate attendance of patients, and consequentially 

used as one of the measures of practice commitments to BPJS-K. It is regrettable 

that this system was not utilised further by practices to record patients’ progress. 

7.3.5. Community resources and policies 

A highlight of Prolanis implementation was the activation of the community to 

provide inclusive care. The collective nature of the rural community was seen as 

an asset as it enabled the delivery of group programmes. Practices that had strong 

community connections were able to form patient groups and provided group 

education sessions and exercises. Such community focus was rarely found in urban 

practices. Therefore, Puskesmas, which already provides community health 

programmes, was most suited to the provision of Prolanis care.   

The utilisation of communities in this way seems to be a common practice in the 

region of Southeast Asia. As the findings of the systematic review (Chapter 4) 

showed, patient involvement is seen as a facilitator when implementing new 

diabetes health models. This helps develop good relationships and teamwork 

between health care professionals and patients. Furthermore, the availability of 

local venues within local communities can provide ease of access to patients.  
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7.3.6. Self-management support 

Self-management support for patients is a central element in CCM (Bodenheimer 

et al., 2002b). Prolanis implemented this element in the form of diabetes 

education services either individually or group sessions. Practices with multiple 

health professionals were able to provide education sessions that were more 

comprehensive, whereas practices that relied mostly on the primary care doctors 

may less able to do so. Patients rated the formation of Prolanis groups within 

practices highly. They felt that being able to share stories with their peers greatly 

increased their confidence in managing their diabetes.  

7.4. Embedding CCM into the Indonesian context: implications for policy 

and practice 

It is possible that how Prolanis is being carried out now, with the current 

regulation, may increase health inequalities. As was found in the interviews, 

patients that may not be adherent to the programme are usually not enrolled. 

These may include patients that are disadvantaged in the first place, such as those 

with harder access to healthcare practice, and those without insurance. At the 

time of data collection, the JKN scheme was relatively new (four years of 

implementation). Therefore, practices that had no experience of Prolanis during 

the Askes (insurance agency for government workers) period were still adapting 

to its implementation. BPJS-K automatically partners with Puskesmas and 

practices that previously served patients with Askes insurance. Therefore, these 

practices automatically had registered patients on the JKN scheme. This is not the 

case for newly affiliated practices. Practices receive patients through self-

enrolment, and therefore may only serve a few diabetes patients, which may not 

warrant the provision of services such as group education sessions and exercise. 

Since Prolanis is only delivered to patients within this scheme, those without 

insurance are missing out. Our finding that almost 40% of the diabetes population 

had no insurance, reveals that there is a relatively large proportion of the diabetes 

population not receiving comprehensive diabetes care in the form of Prolanis. 

Further rolling out of the JKN scheme is needed to ensure that people with 

diabetes receive the care they need. 

The implementation of Prolanis to provide comprehensive diabetes management 

in primary care is not without problems. Reflecting on the findings of the 
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qualitative study, a standard implementation of Prolanis would be difficult to 

implement across all types of practice. This is due to the variety of practice types, 

which reflects their resources and types of patients. Therefore, the flexibility of 

Prolanis provides room for practices to implement it in the most appropriate 

manner for their practice, attempting to make Prolanis function as best as 

intended. However, the interviews also revealed that due to the absence of a 

specific guideline for implementation of Prolanis, new practices starting Prolanis 

have no guidance and have to rely on networking with other practices in order to 

deliver the programme in their own setting. Therefore, although flexibility is 

beneficial to tailor the implementation of Prolanis in order to provide the most 

benefit for patients in different settings, there should be a guide for practices to 

refer to when delivering Prolanis. The development of an introductory guideline 

is needed for newly formed practices to guide the delivery of Prolanis in their own 

setting. 

With the current capitation-based payment for primary care practices, and the 

addition of only Prolanis group services reimbursements, it may be possible that these 

payment systems discourage practices to carry out Prolanis without any additional 

benefits. Furthermore, an expansion of Prolanis for diabetes including screening 

checks such as eye and foot checks is needed to make the programme more 

comprehensive. An adjustment of the payment system specifically for Prolanis may 

be warranted, such as a fee for service in addition of the capitation payment. This 

may add additional motivation for doctors to carry out Prolanis services when there 

are financial benefits for their efforts. To add to this, the current scoring system for 

Prolanis may also deter doctors from enrolling patients into the programme. This 

is due to scoring system being based on attendance rate of Prolanis patients. When 

attendance is low, thus having a low score on Prolanis, practices will be 

reprimanded by having their capitation deducted. An adjustment of this scoring 

system, looking more at the impact and reach of services rather than mere 

attendance may address this issue. This will need to be further explored from the 

perspectives of both doctors and BPJS-K.    

Primary and secondary care integration is a crucial issue for effective diabetes 

care in Indonesia. The absence of effective communication flows between primary 

and secondary and vice versa leads to the loss of follow up of patients that are 
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referred to hospitals. This is especially concerning when patients have multiple 

comorbidities, where they may be referred to many different specialists. It is 

challenging to maintain continuity of care for these patients  

as their primary care doctor no longer has an active coordinating role in the 

patient’s care. It is equally difficult to provide comprehensive care in the presence 

of comorbidities, as even in the Prolanis programme, primary care does not have 

the authority to care for diabetes patients with comorbidities and patients will 

generally be referred to secondary care (as this study showed). This will lead to 

fragmented care with all the different specialists involved, leading to rising costs 

and polypharmacy. A recommendation from this research is to develop primary 

and secondary care integration to maintain continuity of care and to put the 

primary care doctors at the heart of generalist care. 

One of the aims of CCM is to produce prepared, proactive practice teams. To 

achieve this, Indonesian primary care needs to be strengthened. Primary care 

doctors in Indonesia are mostly non-specialised doctors, that have not received 

post-graduate training in general practice and formal professional training in 

primary care is yet to be established in Indonesia at the time of data collection 

for this research. From the qualitative interviews, it was found that those that 

went on to do further training in family medicine showed a better understanding 

of the importance of diabetes management through Prolanis, while doctors with 

less experience carried out Prolanis for the mere purpose of practice obligation 

towards BPJS-K. This is also reflected on how doctors treat patients with diabetes 

and complications. Those with a lack of postgraduate training in primary care 

would consider diabetes complications or comorbidities as cases beyond their 

competency, thus directly referring them to secondary care. However, 

multimorbidity is now the norm for people with long-term conditions, including 

diabetes, and primary care doctors are best situated to manage these patients in 

a comprehensive manner (Mitchell and Bartell, 2021). The need for a more trained 

primary care doctor means that further training in primary care is essential for 

primary care to function in the current changing health demographics in Indonesia. 

The recognition of Family Medicine as a specialism and the roll out of the Family 

Medicine Specialist Programmes in several universities in Indonesia is a step 

forward in that direction. This is of great relevance as the increasing role of the 

primary care doctor is apparent in this JKN scheme.  
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In addition to the need for high quality primary care doctors, other high quality 

health professionals are needed in the management of diabetes care and other 

LTCs. The results presented in this thesis show that the existence of 

multidisciplinary primary care teams is required to provide comprehensive care. 

Practices that are equipped with multiple health professionals were more 

equipped to provide a variety of services, including group sessions. As such, this 

thesis recommends the need to encourage and support the formation of group 

practices with a diverse range of health professionals in primary care to optimise 

CCM delivery. 

The epidemiology section of this thesis showed that the occurrence of two or more 

LTCs (multimorbidity) is a problem not only in the diabetes population, but for 

the whole population. This demands the expansion of Prolanis to provide service 

beyond diabetes management. Other LTCs should also be addressed and managed 

in a comprehensive and continuous manner in primary care. The expansion of the 

Prolanis model must be supported by clear guidelines and protocols to ensure 

proper implementation across practices and allowing for data collection of 

programme factors to allow for a full evaluation.    

Based on this research, in order to embed CCM into Indonesian context in the form 

of Prolanis, five key recommendations on policy and practice emerged: 

1. The further rolling out of the JKN scheme, adjustment of capitation payment 

and scoring system for primary care practices to facilitate wider inclusion of 

patients 

2. The development of primary and secondary care integration to maintain 

continuity of care 

3. The support of formal training for primary care doctors to provide 

comprehensive care 

4. The encouragement and support of the formation of group practices with a 

diverse range of health professionals in primary care to optimise CCM delivery 

5. Expansion of the Prolanis model must be supported by clear guidelines and 

protocols to ensure proper implementation across practices and allowing for 

data collection of programme factors to allow for a full evaluation 
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7.5. Study limitations 

The lack of evidence available on Indonesia’s diabetes management model 

Prolanis made it difficult for the thesis to apply an in-depth process evaluation of 

the model, addressing complexity and utilising a formal implementation theory. 

This thesis was initially formulated to use a mixed-methods approach. However, 

due the limitation on secondary data availability, a true mixed-method integration 

was not possible. Therefore, this thesis is considered as having taken a multi-

method approach. Furthermore, the limitation of secondary data availability 

made our epidemiological analysis limited in terms of the sample size of the 

population and the available variables for analysed. Since the secondary data 

obtained was collected during the transition period of Indonesia’s JKN scheme, 

the analysis may not reflect the current condition of Indonesia’s population in 

terms of health insurance coverage. The qualitative aspect of this thesis was also 

limited to only one region of Indonesia albeit and area that covered 3,186 square 

kilometres. Indonesia is a vast and diverse country, therefore the findings in this 

thesis may not be generalisable to the whole population of Indonesia. However, 

many of the findings regarding the health care system may be relevant across the 

country, especially in terms of the primary and secondary care divide. 

7.6. Future research directions 

This thesis has presented new evidence on the exploration of the implementation 

of the CCM in Indonesian primary care. Although the findings of this thesis 

highlighted several aspects of its implementation and its suitability towards a 

general Indonesian context, further research should be conducted that takes a 

pan-Indonesian approach, addressing complexity and utilising theory of 

implementation. Such research would determine whether the CCM model can be 

applied across various settings in populations with a variety of sociocultural 

backgrounds. Furthermore, it was only possible to report the perceived 

effectiveness of Prolanis, and further quantitative evaluation is needed to 

determine the effectiveness of Prolanis and to conduct a full process evaluation 

of the model, exploring its complexity through an implementation science lens. In 

the longer term, the extension of the CCM to include all LTCs, in a manner that 

suits the Indonesian population, is the ultimate aim. This would entail further 

research on LTCs and multimorbidity in Indonesia and further expansion of 
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Prolanis beyond the management of diabetes. All three parts of this thesis will be 

written up for formal peer-reviewed publication. 

7.7. Conclusions 

This thesis has highlighted a number of issues regarding the implementation of the 

CCM in diabetes management specifically in Indonesian primary care. The lack of 

evidence regarding implementation of CCM in Indonesia provided the impetus for 

the exploration of whether Indonesia’s current model of diabetes care, Prolanis, 

is appropriate to the Indonesian context. Several methods were used to achieve 

this aim: a systematic review on primary care diabetes management models in 

Southeast Asia; an epidemiological examination of secondary data to determine 

the characteristics of Indonesia’s diabetes population; and a qualitative study to 

explore the experiences of primary care doctors and patients with Prolanis. 

The findings of this thesis suggest that the implementation of Prolanis differed 

substantially between primary care practices. The variety of Indonesia’s primary 

care practice and the social context of the population it serves greatly influenced 

implementation. Compared to evidence from Southeast Asian countries however, 

Prolanis is an example of a programme being implemented within routine care, 

not within research setting and thus the continuation of the programme seems 

likely. The prevalence of LTCs other than diabetes, and the finding that 

comorbidity is common in this population warrants consideration of the inclusion 

of additional conditions into Prolanis care, something that does not seem to have 

been considered in its implementation to date.  

There are several implications from the findings of this thesis as regards the policy 

and practice of diabetes management and other LTCs in Indonesia’s primary care. 

With the ambition of universal coverage through the JKN scheme, it is important 

that primary care in Indonesia receives the resources and policies to enhance its 

quality. It cannot be denied that the epidemiological transition will result in 

people needing more care for LTCs and multimorbidity. The development of a 

high-quality primary care system, led by fully-trained generalist doctors working 

as part of an integrated multidisciplinary team, with a functioning interface with 

secondary care, and providing a service that is person-centred, and which 
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incorporates all the elements of comprehensive care (such as those in the CCM) 

will be an essential part of Indonesia’s health system in the future. 
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Chapter 8 – Reflective Chapter 

The choice of carrying out this particular topic for my PhD was based on a personal 

experience of my Father who has been living with diabetes for almost 20 years 

now. His work required him to relocate several times in multiple countries 

throughout his career. It was only when he retired that he has permanently lived 

in Jakarta, Indonesia. His experience of living with diabetes in Indonesia, 

compared to other countries, has made me curious about how Indonesia 

implements and improves its diabetes management programme. My background 

as an academic GP in Indonesia has also presented me with frequent encounters 

with diabetes patients. My personal, albeit short, experience with Prolanis itself 

has prompted me to pursue a PhD with a topic that is specifically related to this.  

The initial phase of the PhD was quite a struggle, in regards to obtaining as much 

information as possible on Prolanis. There is very little evidence and formal 

documentation on the development of Prolanis to be referenced to build a strong 

foundation on what the programme entails, its development, its implementation 

process, and its outcomes. Most of the information on Prolanis was ascertained 

through conversations with colleagues and acquaintances. When I sought to dig 

deeper into Prolanis by contacting the insurance company, BPJS-K, this was met 

with hesitance, and several appointments were made and then cancelled on their 

part. My request if they could refer me to documents that I could use as reference 

were met with little acknowledgement. This was frustrating as this was supposed 

to be the foundation of my PhD. Discussions with my supervisors led me to be 

pragmatic in my PhD inquiry, considering the obstacles. Therefore, we agreed to 

conduct a project that may be descriptive in nature, however it provides a story 

of Indonesia’s diabetes context, its current management programme in primary 

care, and how it compares to the CCM. None of this has been previously explored  

My career as an academic GP in Indonesia was only in its beginning stages before 

I pursued the PhD. My experience in research was not extensive. Coming into the 

PhD, I knew I wanted to conduct a mixed-method study, for me to explore and 

develop my skills in different methodologies. My initial intention however needed 

adjustments along the PhD journey, and multi-method, rather than a pure mixed-

method project was the most feasible approach for the PhD. Using a multi-method 
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approach has been met with constant doubts along the way. The three studies of 

this thesis could be considered as stand-alone studies, and it was not until the end 

that I finally realised how it falls together into one cohesive story. The support of 

my supervisors tremendously helped me with this process.  

Finishing the thesis during the pandemic brought along several challenges that I 

had to overcome, especially concerning my mental health. There was a period at 

the beginning of the pandemic where I was in Indonesia for a longer period than 

anticipated as I was not able to return to Glasgow due to flight restrictions. My 

conditions were not ideal to properly write and finish the thesis. Returning to 

Glasgow and being alone most of the time also affected my mental health. It was 

during the pandemic that I sought regular therapy sessions, and have continued to 

do so ever since. However, I am glad that I finally finished this thesis. 

This PhD journey have been a tremendous learning experience for me as an 

academic. Primary Care and General Practice is still trying to gain spotlight in 

Indonesia. There are still very few academics in the field, and therefore not 

surprising that there is little quality evidence available on practice and service in 

Indonesian Primary Care. This PhD has made me more aware of this, and I plan to 

contribute further to the development of primary care in Indonesia.  

 

 

 

 

  



191 
 

References 

ABDULHADI, N. M. N., AL-SHAFAEE, M. A., WAHLSTRÖM, R. & HJELM, K. 
2013. Doctors’ and nurses’ views on patient care for type 2 diabetes: 
an interview study in primary health care in Oman. Primary health 
care research & development, 14, 258-269. 

ADLER, A. I., STEVENS, R. J., NEIL, A., STRATTON, I. M., BOULTON, A. J. & 
HOLMAN, R. R. 2002. UKPDS 59: hyperglycemia and other potentially 
modifiable risk factors for peripheral vascular disease in type 2 
diabetes. Diabetes care, 25, 894-899. 

ADLER, A. I., STRATTON, I. M., NEIL, H. A. W., YUDKIN, J. S., MATTHEWS, 
D. R., CULL, C. A., WRIGHT, A. D., TURNER, R. C. & HOLMAN, R. R. 
2000. Association of systolic blood pressure with macrovascular and 
microvascular complications of type 2 diabetes (UKPDS 36): 
prospective observational study. Bmj, 321, 412-419. 

ADRIONO, G., WANG, D., OCTAVIANUS, C. & CONGDON, N. 2011. Use of eye 
care services among diabetic patients in urban Indonesia. Archives of 
ophthalmology, 129, 930-935. 

AGARWAL, G., NAIR, K., COSBY, J., DOLOVICH, L., LEVINE, M., 
KACZOROWSKI, J., BUTLER, C. & BURNS, S. 2008. GPs' approach to 
insulin prescribing in older patients: a qualitative study. Br J Gen 
Pract, 58, 569-575. 

AGUSTINA, R., DARTANTO, T., SITOMPUL, R., SUSILORETNI, K. A., ACHADI, 
E. L., TAHER, A., WIRAWAN, F., SUNGKAR, S., SUDARMONO, P. & 
SHANKAR, A. H. 2019. Universal health coverage in Indonesia: 
concept, progress, and challenges. The Lancet, 393, 75-102. 

AHLQVIST, E., AHLUWALIA, T. S. & GROOP, L. 2011. Genetics of type 2 
diabetes. Clinical chemistry, 57, 241-254. 

AHMAD, M., RACHMAWATY, R., SJATTAR, E. L. & YUSUF, S. 2017. PROLANIS 
IMPLEMENTATION EFFECTIVE TO CONTROL FASTING BLOOD SUGAR, 
HbA1c AND TOTAL CHOLESTEROL LEVELS IN PATIENTS WITH TYPE 2 
DIABETES. Jurnal Ners Vol, 12, 88-98. 

ALVA, M., GRAY, A., MIHAYLOVA, B., LEAL, J. & HOLMAN, R. 2015. The 
impact of diabetes‐related complications on healthcare costs: new 
results from the UKPDS (UKPDS 84). Diabetic Medicine, 32, 459-466. 

ARIFIANTO, A. 2004a. Reformasi Sistem Jaminan Sosial di Indonesia: Sebuah 
Analisis Atas Rancangan Undang-Undang Jaminan Sosial Nasional (RUU 
Jamsosnas). Jakarta: Lembaga Penelitian SMERU. 

ARIFIANTO, A. R. 2004b. Public Policy towards the elderly in Indonesia: 
Current policy and future directions. Available at SSRN 659882. 

ARIFIN, B., PROBANDARI, A., PURBA, A. K. R., PERWITASARI, D. A., 
SCHUILING-VENINGA, C. C., ATTHOBARI, J., KRABBE, P. F. & POSTMA, 
M. J. 2020a. ‘Diabetes is a gift from god’a qualitative study coping 
with diabetes distress by Indonesian outpatients. Quality of Life 
Research, 29, 109-125. 

ARIFIN, H., KUSNANTO, K. & WIDYAWATI, I. Y. 2020b. How did I Feel Before 
Becoming Diabetes Resilience? A Qualitative Study in Adult Type 2 



192 
 

Diabetes Mellitus. Indonesian Nursing Journal of Education and Clinic 
(INJEC), 5, 27-34. 

ARISANDI, D., OE, M., ROSELYNE YOTSU, R., MATSUMOTO, M., OGAI, K., 
NAKAGAMI, G., TAMAKI, T., SANADA, H. & SUGAMA, J. 2016. 
Evaluation of validity of the new diabetic foot ulcer assessment scale 
in Indonesia. Wound Repair and Regeneration, 24, 876-884. 

ASKES, P. 2012. Peraturan Direksi Nomor 121 tentang Pedoman Program 
Pengelolaan Penyakit Kronis bagi Peserta. PT Askes, Jakarta. 

BADRIAH, S., SAHAR, J., GUNAWIJAYA, J. & PRASETYO, S. 2019. Pampering 
older people with diabetes in Sundanese culture: A qualitative study. 
Enfermeria clinica, 29, 733-738. 

BAKAR, A. A. & SAMSUDIN, S. 2016. Determinants of health care seeking 
behavior: does insurance ownership matters? International Journal of 
Economics and Financial Issues, 6. 

BAPTISTA, D. R., WIENS, A., PONTAROLO, R., REGIS, L., REIS, W. C. T. & 
CORRER, C. J. 2016. The chronic care model for type 2 diabetes: a 
systematic review. Diabetology & metabolic syndrome, 8, 7. 

BATALDEN, M., BATALDEN, P., MARGOLIS, P., SEID, M., ARMSTRONG, G., 
OPIPARI-ARRIGAN, L. & HARTUNG, H. 2016. Coproduction of 
healthcare service. BMJ quality & safety, 25, 509-517. 

BAYS, H. E., GONZÁLEZ-CAMPOY, J. M., BRAY, G. A., KITABCHI, A. E., 
BERGMAN, D. A., SCHORR, A. B., RODBARD, H. W. & HENRY, R. R. 
2008. Pathogenic potential of adipose tissue and metabolic 
consequences of adipocyte hypertrophy and increased visceral 
adiposity. Expert review of cardiovascular therapy, 6, 343-368. 

BAZELEY, P. & JACKSON, K. 2013. Qualitative data analysis with NVivo. 
BERRY, E., LOCKHART, S., DAVIES, M., LINDSAY, J. R. & DEMPSTER, M. 2015. 

Diabetes distress: understanding the hidden struggles of living with 
diabetes and exploring intervention strategies. Postgraduate medical 
journal, 91, 278-283. 

BODENHEIMER, T., LORIG, K., HOLMAN, H. & GRUMBACH, K. 2002a. Patient 
self-management of chronic disease in primary care. Jama, 288, 
2469-2475. 

BODENHEIMER, T., WAGNER, E. H. & GRUMBACH, K. 2002b. Improving 
primary care for patients with chronic illness. Jama-Journal of the 
American Medical Association, 288, 1775-1779. 

BONGAERTS, B. W., MÜSSIG, K., WENS, J., LANG, C., SCHWARZ, P., RODEN, 
M. & RATHMANN, W. 2017. Effectiveness of chronic care models for 
the management of type 2 diabetes mellitus in Europe: a systematic 
review and meta-analysis. BMJ open, 7. 

BONITA, R., BEAGLEHOLE, R. & KJELLSTRÖM, T. 2006. Basic epidemiology, 
World Health Organization. 

BOOTH, A., CANTRELL, A., PRESTON, L., CHAMBERS, D. & GOYDER, E. 2015. 
What is the evidence for the effectiveness, appropriateness and 
feasibility of group clinics for patients with chronic conditions? A 
systematic review. 

BOOTH, A., HANNES, K., HARDEN, A., NOYES, J. & HARRIS, J. 2014. COREQ 
(consolidated criteria for reporting qualitative studies). 



193 
 

BOSLAUGH, S. 2007. Secondary data sources for public health: A practical 
guide, Cambridge University Press. 

BRAMER, W. M., GIUSTINI, D., DE JONGE, G. B., HOLLAND, L. & BEKHUIS, T. 
2016. De-duplication of database search results for systematic 
reviews in EndNote. Journal of the Medical Library Association: 
JMLA, 104, 240. 

BRAUN, V. & CLARKE, V. 2006. Using thematic analysis in psychology. 
Qualitative research in psychology, 3, 77-101. 

BROWN, J. B., HARRIS, S. B., WEBSTER-BOGAERT, S., WETMORE, S., 
FAULDS, C. & STEWART, M. 2002. The role of patient, physician and 
systemic factors in the management of type 2 diabetes mellitus. 
Family Practice, 19, 344-349. 

BROWNE, J. L., VENTURA, A., MOSELY, K. & SPEIGHT, J. 2013. ‘I call it the 
blame and shame disease’: a qualitative study about perceptions of 
social stigma surrounding type 2 diabetes. BMJ open, 3. 

BRUNO, B. A., CHOI, D., THORPE, K. E. & YU, C. H. 2019. Relationship 
among diabetes distress, decisional conflict, quality of life, and 
patient perception of chronic illness care in a cohort of patients with 
type 2 diabetes and other comorbidities. Diabetes Care, 42, 1170-
1177. 

CAO, J. & RAMMOHAN, A. 2016. Social capital and healthy ageing in 
Indonesia. BMC Public Health, 16, 631. 

CASQUEIRO, J., CASQUEIRO, J. & ALVES, C. 2012. Infections in patients with 
diabetes mellitus: A review of pathogenesis. Indian journal of 
endocrinology and metabolism, 16, S27. 

CHAIOPANONT, S. 2008. Hypoglycemic effect of sitting breathing meditation 
exercise on type 2 diabetes at Wat Khae Nok Primary Health Center 
in Nonthaburi province. Journal of the Medical Association of 
Thailand, 91, 93-8. 

CHAN, J. M., RIMM, E. B., COLDITZ, G. A., STAMPFER, M. J. & WILLETT, W. 
C. 1994. Obesity, fat distribution, and weight gain as risk factors for 
clinical diabetes in men. Diabetes care, 17, 961-969. 

CHARLTON, J., LATINOVIC, R. & GULLIFORD, M. C. 2008. Explaining the 
decline in early mortality in men and women with type 2 diabetes: a 
population-based cohort study. Diabetes Care, 31, 1761-1766. 

CHAVEEPOJNKAMJORN, W., PICHAINARONG, N., SCHELP, F. P. & 
MAHAWEERAWAT, U. 2009. A randomized controlled trial to improve 
the quality of life of type 2 diabetic patients using a self-help group 
program. Southeast Asian Journal of Tropical Medicine & Public 
Health, 40, 169-76. 

CHOLIL, A. R., LINDARTO, D., PEMAYUN, T. G. D., WISNU, W., KUMALA, P. 
& PUTERI, H. H. S. 2019. DiabCare Asia 2012: diabetes management, 
control, and complications in patients with type 2 diabetes in 
Indonesia. Medical Journal of Indonesia, 28, 47-56. 

CLARAMITA, M., EKAWATI, F. M., GAYATRI, A., ISTIONO, W., SUTOMO, A. 
H., KUSNANTO, H. & GRABER, M. A. 2018. Preparatory graduate 
professional training in general practice by using the'experiential 
learning'framework. Asia Pacific family medicine, 17, 1-13. 



194 
 

CLARAMITA, M., SUTOMO, A. H., GRABER, M. A. & SCHERPBIER, A. J. 2011. 
Are patient-centered care values as reflected in teaching scenarios 
really being taught when implemented by teaching faculty? A 
discourse analysis on an Indonesian medical school's curriculum. Asia 
Pacific family medicine, 10, 1-10. 

CLARAMITA, M., SYAH, N. & EKAWATI, F. 2017. Primary health care systems 
(Primasys): case study from Indonesia, abridged version. Geneva: 
World Health Organization. 

COULTER, A. 1995. Shifting the balance from secondary to primary care. 
British Medical Journal Publishing Group. 

COULTER, A., ROBERTS, S. & DIXON, A. 2013. Delivering better services for 
people with long-term conditions. Building the house of care. London: 
The King’s Fund, 1-28. 

CRESWELL, J. W. & CRESWELL, J. D. 2017. Research design: Qualitative, 
quantitative, and mixed methods approaches, Sage publications. 

CROSSON, J. C., HEISLER, M., SUBRAMANIAN, U., SWAIN, B., DAVIS, G. J., 
LASSER, N., ROSS, S., SCHMITTDIEL, J. A., ONYEMERE, K. & TSENG, 
C.-W. 2010. Physicians’ perceptions of barriers to cardiovascular 
disease risk factor control among patients with diabetes: results from 
the translating research into action for diabetes (TRIAD) study. The 
Journal of the American Board of Family Medicine, 23, 171-178. 

DALL, T. M., ZHANG, Y., CHEN, Y. J., QUICK, W. W., YANG, W. G. & FOGLI, 
J. 2010. The economic burden of diabetes. Health affairs, 29, 297-
303. 

DAOUSI, C., MACFARLANE, I., WOODWARD, A., NURMIKKO, T., BUNDRED, P. 
& BENBOW, S. 2004. Chronic painful peripheral neuropathy in an 
urban community: a controlled comparison of people with and 
without diabetes. Diabetic medicine, 21, 976-982. 

DEFRONZO, R. A., ELDOR, R. & ABDUL-GHANI, M. 2013. Pathophysiologic 
approach to therapy in patients with newly diagnosed type 2 diabetes. 
Diabetes care, 36, S127-S138. 

DEFRONZO, R. A., FERRANNINI, E. & SIMONSON, D. C. 1989. Fasting 
hyperglycemia in non-insulin-dependent diabetes mellitus: 
contributions of excessive hepatic glucose production and impaired 
tissue glucose uptake. Metabolism, 38, 387-395. 

DEFRONZO, R. A., SOMAN, V., SHERWIN, R. S., HENDLER, R. & FELIG, P. 
1978. Insulin binding to monocytes and insulin action in human 
obesity, starvation, and refeeding. The Journal of clinical 
investigation, 62, 204-213. 

DIAZ-VALENCIA, P. A., BOUGNÈRES, P. & VALLERON, A.-J. 2015. Global 
epidemiology of type 1 diabetes in young adults and adults: a 
systematic review. BMC public health, 15, 1-15. 

DRAUCKER, C. B., MARTSOLF, D. S., ROSS, R. & RUSK, T. B. 2007. 
Theoretical sampling and category development in grounded theory. 
Qualitative health research, 17, 1137-1148. 

DROR, D. M., SORIANO, E. S., LORENZO, M. E., SAROL JR, J. N., AZCUNA, R. 
S. & KOREN, R. 2005. Field based evidence of enhanced healthcare 



195 
 

utilization among persons insured by micro health insurance units in 
Philippines. Health Policy, 73, 263-271. 

EDELMAN, D., GIERISCH, J. M., MCDUFFIE, J. R., ODDONE, E. & WILLIAMS, 
J. W. 2015. Shared medical appointments for patients with diabetes 
mellitus: a systematic review. Journal of general internal medicine, 
30, 99-106. 

ELISSEN, A. M. J., STEUTEN, L. M. G., LEMMENS, L. C., DREWES, H. W., 
LEMMENS, K. M. M., MEEUWISSEN, J. A. C., BAAN, C. A. & VRIJHOEF, 
H. J. M. 2013. Meta-analysis of the effectiveness of chronic care 
management for diabetes: investigating heterogeneity in outcomes. 
Journal of Evaluation in Clinical Practice, 19, 753-762. 

EMBULDENIYA, G., VEINOT, P., BELL, E., BELL, M., NYHOF-YOUNG, J., SALE, 
J. E. & BRITTEN, N. 2013. The experience and impact of chronic 
disease peer support interventions: A qualitative synthesis. Patient 
education and counseling, 92, 3-12. 

ETON, D. T., DE OLIVEIRA, D. R., EGGINTON, J. S., RIDGEWAY, J. L., ODELL, 
L., MAY, C. R. & MONTORI, V. M. 2012. Building a measurement 
framework of burden of treatment in complex patients with chronic 
conditions: a qualitative study. Patient related outcome measures, 
3, 39. 

EVALUATION, I. F. H. M. A. 2017. Global burden of disease study. IHME 
Seattle. 

FISHER, E. B., BOOTHROYD, R. I., ELSTAD, E. A., HAYS, L., HENES, A., 
MASLOW, G. R. & VELICER, C. 2017. Peer support of complex health 
behaviors in prevention and disease management with special 
reference to diabetes: systematic reviews. Clinical diabetes and 
endocrinology, 3, 4. 

FISHER, K., GRIFFITH, L., GRUNEIR, A., PANJWANI, D., GANDHI, S., SHENG, 
L. L., GAFNI, A., CHRIS, P., MARKLE-REID, M. & PLOEG, J. 2016. 
Comorbidity and its relationship with health service use and cost in 
community-living older adults with diabetes: a population-based 
study in Ontario, Canada. diabetes research and clinical practice, 
122, 113-123. 

FORTIN, M., LAPOINTE, L., HUDON, C., VANASSE, A., NTETU, A. L. & 
MALTAIS, D. 2004. Multimorbidity and quality of life in primary care: 
a systematic review. Health and Quality of life Outcomes, 2, 1-12. 

FOWLER, M. J. 2008. Microvascular and macrovascular complications of 
diabetes. Clinical diabetes, 26, 77-82. 

GAN, M. J., ALBANESE-O’NEILL, A. & HALLER, M. J. 2012. Type 1 diabetes: 
current concepts in epidemiology, pathophysiology, clinical care, and 
research. Current problems in pediatric and adolescent health care, 
42, 269-291. 

GILMER, T. P., O'CONNOR, P. J., RUSH, W. A., CRAIN, A. L., WHITEBIRD, R. 
R., HANSON, A. M. & SOLBERG, L. I. 2005. Predictors of health care 
costs in adults with diabetes. Diabetes Care, 28, 59-64. 

GIOVANNUCCI, E., HARLAN, D. M., ARCHER, M. C., BERGENSTAL, R. M., 
GAPSTUR, S. M., HABEL, L. A., POLLAK, M., REGENSTEINER, J. G. & 



196 
 

YEE, D. 2010. Diabetes and cancer: a consensus report. CA: a cancer 
journal for clinicians, 60, 207-221. 

GOETZ, K., SZECSENYI, J., CAMPBELL, S., ROSEMANN, T., RUETER, G., 
RAUM, E., BRENNER, H. & MIKSCH, A. 2012. The importance of social 
support for people with type 2 diabetes–a qualitative study with 
general practitioners, practice nurses and patients. GMS Psycho-
Social-Medicine, 9. 

GOH, G., TAN, N. C., MALHOTRA, R., PADMANABHAN, U., BARBIER, S., 
ALLEN, J. C., JR. & OSTBYE, T. 2015. Short-term trajectories of use 
of a caloric-monitoring mobile phone app among patients with type 2 
diabetes mellitus in a primary care setting. Journal of Medical 
Internet Research, 17, e33. 

GREENHALGH, P. 1994. Shared care for diabetes. A systematic review. 
Occasional Paper (Royal College of General Practitioners), i. 

GREENHALGH, T. 2014. How to read a paper: The basics of evidence-based 
medicine, John Wiley & Sons. 

GREGG, E. W., LI, Y., WANG, J., RIOS BURROWS, N., ALI, M. K., ROLKA, D., 
WILLIAMS, D. E. & GEISS, L. 2014. Changes in diabetes-related 
complications in the United States, 1990–2010. New England Journal 
of Medicine, 370, 1514-1523. 

GREGG, E. W., SATTAR, N. & ALI, M. K. 2016. The changing face of diabetes 
complications. The lancet Diabetes & endocrinology, 4, 537-547. 

GROOP, L. & LYSSENKO, V. 2008. Genes and type 2 diabetes mellitus. 
Current diabetes reports, 8, 192. 

GROOP, L. C., BONADONNA, R. C., DELPRATO, S., RATHEISER, K., ZYCK, K., 
FERRANNINI, E. & DEFRONZO, R. A. 1989. Glucose and free fatty acid 
metabolism in non-insulin-dependent diabetes mellitus. Evidence for 
multiple sites of insulin resistance. The Journal of clinical 
investigation, 84, 205-213. 

GRUMBACH, K. & BODENHEIMER, T. 2004. Can health care teams improve 
primary care practice? Jama, 291, 1246-1251. 

GRUNEIR, A., MARKLE-REID, M., FISHER, K., REIMER, H., MA, X. & PLOEG, J. 
2016. Comorbidity burden and health services use in community-living 
older adults with diabetes mellitus: a retrospective cohort study. 
Canadian journal of diabetes, 40, 35-42. 

GUARIGUATA, L., WHITING, D. R., HAMBLETON, I., BEAGLEY, J., 
LINNENKAMP, U. & SHAW, J. E. 2014. Global estimates of diabetes 
prevalence for 2013 and projections for 2035. Diabetes Research and 
Clinical Practice, 103, 137-149. 

HANNES, K., LOCKWOOD, C. & PEARSON, A. 2010. A comparative analysis of 
three online appraisal instruments’ ability to assess validity in 
qualitative research. Qualitative health research, 20, 1736-1743. 

HAQUE, M., NAVSA, M., EMERSON, S. H., DENNISON, C. R. & LEVITT, N. S. 
2005. Barriers to initiating insulin therapy in patients with type 2 
diabetes mellitus in public-sector primary health care centres in Cape 
Town. Journal of Endocrinology, Metabolism and Diabetes of South 
Africa, 10, 94-99. 



197 
 

HARTAYU, T. S., IZHAM, M., MOHAMED, I. & SURYAWATI, S. 2012a. 
Improving type 2 diabetes patients' quality of life by using a 
community based interactive approach–diabetes mellitus strategy in 
Yogyakarta, Indonesia. Journal of Pharmaceutical Health Services 
Research, 3, 95-102. 

HARTAYU, T. S., MI, M. I. & SURYAWATI, S. 2012b. Improving of type 2 
diabetic patients’ knowledge, attitude and practice towards diabetes 
self-care by implementing Community-Based Interactive Approach-
diabetes mellitus strategy. BMC research notes, 5, 315. 

HAYNES, R. B., MCDONALD, H. P. & GARG, A. X. 2002. Helping patients 
follow prescribed treatment: clinical applications. Jama, 288, 2880-
2883. 

HELD, R. F., DEPUE, J., ROSEN, R., BEREOLOS, N., NU'USOLIA, O., TUITELE, 
J., GOLDSTEIN, M., HOUSE, M. & MCGARVEY, S. 2010. Patient and 
health care provider views of depressive symptoms and diabetes in 
American Samoa. Cultural Diversity and Ethnic Minority Psychology, 
16, 461. 

HENSON, J., DUNSTAN, D. W., DAVIES, M. J. & YATES, T. 2016. Sedentary 
behaviour as a new behavioural target in the prevention and 
treatment of type 2 diabetes. Diabetes/metabolism research and 
reviews, 32, 213-220. 

HESSE-BIBER, S. N. & JOHNSON, R. B. 2015. The Oxford handbook of 
multimethod and mixed methods research inquiry, Oxford University 
Press. 

HIGGINS, J. & ALTMAN, D. G. 2008. Assessing risk of bias in included studies. 
Cochrane handbook for systematic reviews of interventions: 
Cochrane book series, 187-241. 

HIGGINS, J. P., ALTMAN, D. G., GØTZSCHE, P. C., JÜNI, P., MOHER, D., 
OXMAN, A. D., SAVOVIĆ, J., SCHULZ, K. F., WEEKS, L. & STERNE, J. 
A. 2011. The Cochrane Collaboration’s tool for assessing risk of bias 
in randomised trials. Bmj, 343, d5928. 

HOEPELMAN, A. I., MEILAND, R. & GEERLINGS, S. E. 2003. Pathogenesis and 
management of bacterial urinary tract infections in adult patients 
with diabetes mellitus. International journal of antimicrobial agents, 
22, 35-43. 

HOME, P., MANT, J., DIAZ, J. & TURNER, C. 2008. Management of type 2 
diabetes: summary of updated NICE guidance. Bmj, 336, 1306-1308. 

HOUSDEN, L., WONG, S. T. & DAWES, M. 2013. Effectiveness of group 
medical visits for improving diabetes care: a systematic review and 
meta-analysis. CMAJ, 185, E635-E644. 

HOWARD, J. A., BOWER, K. & PUTNAM, W. 2006. Factors influencing the 
management of hypertension in type 2 diabetes. Canadian Journal of 
Diabetes, 30, 38-45. 

HUBER, C. A., DIEM, P., SCHWENKGLENKS, M., RAPOLD, R. & REICH, O. 2014. 
Estimating the prevalence of comorbid conditions and their effect on 
health care costs in patients with diabetes mellitus in Switzerland. 
Diabetes, metabolic syndrome and obesity: targets and therapy, 7, 
455. 



198 
 

HUPE, M. 2019. EndNote X9. Journal of Electronic Resources in Medical 
Libraries, 16, 117-119. 

IDRIS, F. 2014. Pengintegrasian Program Preventif Penyakit Diabetes Melitus 
Tipe 2 PT Askes (Persero) ke Badan Penyelenggara Jaminan Sosial 
Kesehatan (BPJS Kesehatan). Journal of The Indonesia Medical 
Association, 64. 

IGLAY, K., HANNACHI, H., HOWIE, P. J., XU, J., LI, X., ENGEL, S. S., MOORE, 
L. M. & RAJPATHAK, S. 2016. Prevalence and co-prevalence of 
comorbidities among patients with type 2 diabetes mellitus. Current 
Medical Research and Opinion, 32, 1243-1252. 

ISMAIL, M., TENG, C. L., OMAR, M., HO, B. K., KUSIAR, Z. & HASIM, R. 2013. 
Usage of glucometer is associated with improved glycaemic control in 
type 2 diabetes mellitus patients in Malaysian public primary care 
clinics: An open-label, randomised controlled trial. Singapore Medical 
Journal, 54, 391-395. 

JABER, R., BRAKSMAJER, A. & TRILLING, J. S. 2006. Group visits: a 
qualitative review of current research. The Journal of the American 
Board of Family Medicine, 19, 276-290. 

JAIPAKDEE, J., JIAMJARASRANGSI, W., LOHSOONTHORN, V. & 
LERTMAHARIT, S. 2015. Effectiveness of a self-management support 
program for Thais with type 2 diabetes: Evaluation according to the 
RE-AIM framework. Nursing & Health Sciences, 17, 362-369. 

JIAMJARASRANGSI, W., ATTAVORRARAT, S., NAVICHARERN, R., 
AEKPLAKORN, W. & KEESUKPHAN, P. 2014. Assessment of 5-year 
system-wide type 2 diabetes control measures in a Southeast Asian 
metropolis. Asian Biomedicine, 8, 75-82. 

JOHNSON, R. B. & ONWUEGBUZIE, A. J. 2004. Mixed methods research: A 
research paradigm whose time has come. Educational researcher, 33, 
14-26. 

JOHNSTON, M. P. 2017. Secondary data analysis: A method of which the 
time has come. Qualitative and quantitative methods in libraries, 3, 
619-626. 

JOSEPH, D. H., GRIFFIN, M., HALL, R. F. & SULLIVAN, E. D. 2001. Peer 
coaching: an intervention for individuals struggling with diabetes. The 
Diabetes Educator, 27, 703-710. 

JOSHI, N., CAPUTO, G. M., WEITEKAMP, M. R. & KARCHMER, A. 1999. 
Infections in patients with diabetes mellitus. New England Journal of 
Medicine, 341, 1906-1912. 

KADU, M. K. & STOLEE, P. 2015. Facilitators and barriers of implementing 
the chronic care model in primary care: a systematic review. BMC 
family practice, 16, 12. 

KATO, A., FUJIMAKI, Y., FUJIMORI, S., IZUMIDA, Y., SUZUKI, R., UEKI, K., 
KADOWAKI, T. & HASHIMOTO, H. 2016. A qualitative study on the 
impact of internalized stigma on type 2 diabetes self-management. 
Patient Education and Counseling, 99, 1233-1239. 

KATRAK, P., BIALOCERKOWSKI, A. E., MASSY-WESTROPP, N., KUMAR, V. S. 
& GRIMMER, K. A. 2004. A systematic review of the content of critical 
appraisal tools. BMC medical research methodology, 4, 22. 



199 
 

KEMENKES, R. 2018. Laporan Nasional Riskesdas 2018. Jakarta: Badan 
Penelitian dan Pengembangan Kesehatan. 

KESEHATAN, B. P. J. S. 2017. Peraturan Bersama Sekretaris Jenderal 
Kementerian Kesehatan Republik Indonesia dan Direktur Utama Badan 
Pengelenggara Jaminan Sosial Kesehatan Nomor 
HK.01.08/III/980/2017 Tahun 2017 Nomor 2 Tahun 2017 Tentang 
Petunjuk Teknis Pelaksanaan Pembayaran Kapitasi Berbasis 
Pemenuhan Komitmen Pelayanan Pada Fasilitas Kesehatan Tingkat 
Pertama. Jakarta. 

KIRSH, S. R., ARON, D. C., JOHNSON, K. D., SANTURRI, L. E., STEVENSON, 
L. D., JONES, K. R. & JAGOSH, J. 2017. A realist review of shared 
medical appointments: How, for whom, and under what 
circumstances do they work? BMC health services research, 17, 113. 

KITABCHI, A. E., UMPIERREZ, G. E., MILES, J. M. & FISHER, J. N. 2009. 
Hyperglycemic crises in adult patients with diabetes. Diabetes care, 
32, 1335-1343. 

KITZINGER, J. 1995. Qualitative research: introducing focus groups. Bmj, 
311, 299-302. 

KNOTTNERUS, A. & TUGWELL, P. 2008. STROBE—a checklist to Strengthen 
the Reporting of Observational Studies in Epidemiology. Pergamon. 

KU, G. M. & KEGELS, G. 2015. Implementing elements of a context-adapted 
chronic care model to improve first-line diabetes care: effects on 
assessment of chronic illness care and glycaemic control among 
people with diabetes enrolled to the First-Line Diabetes Care 
(FiLDCare) Project in the Northern Philippines. Primary health care 
research & development, 16, 481-491. 

KU, G. M. V. & KEGELS, G. 2014a. Effects of the First Line Diabetes Care 
(FiLDCare) self-management education and support project on 
knowledge, attitudes, perceptions, self-management practices and 
glycaemic control: A quasi-experimental study conducted in the 
Northern Philippines. BMJ Open, 4 (8) (no pagination). 

KU, G. M. V. & KEGELS, G. 2014b. Integrating chronic care with primary 
care activities: enriching healthcare staff knowledge and skills and 
improving glycemic control of a cohort of people with diabetes 
through the First Line Diabetes Care Project in the Philippines. Global 
health action, 7, 25286. 

LARME, A. C. & PUGH, J. A. 1998. Attitudes of primary care providers toward 
diabetes: barriers to guideline implementation. Diabetes care, 21, 
1391-1396. 

LEE, P. Y., KHOO, E. M., LOW, W. Y., LEE, Y. K., ABDULLAH, K. L., AZMI, S. 
A. & NG, C. J. 2016. Mismatch between health‐care professionals' and 
patients' views on a diabetes patient decision aid: A qualitative study. 
Health Expectations: An International Journal of Public Participation 
in Health Care & Health Policy, 19, 427-436. 

LUIJKS, H., SCHERMER, T., BOR, H., VAN WEEL, C., LAGRO-JANSSEN, T., 
BIERMANS, M. & DE GRAUW, W. 2012. Prevalence and incidence 
density rates of chronic comorbidity in type 2 diabetes patients: an 
exploratory cohort study. BMC medicine, 10, 128. 



200 
 

MADDIGAN, S. L., FEENY, D. H., MAJUMDAR, S. R., FARRIS, K. B. & JOHNSON, 
J. A. 2006. Understanding the determinants of health for people with 
type 2 diabetes. American journal of public health, 96, 1649-1655. 

MAHENDRADHATA, Y., TRISNANTORO, L., LISTYADEWI, S., SOEWONDO, P., 
MARTHIAS, T., HARIMURTI, P. & PRAWIRA, J. 2017. The Republic of 
Indonesia health system review. 

MAIER, M., KNOPP, A., PUSARNIG, S., RURIK, I., OROZCO-BELTRAN, D., 
YAMAN, H. & VAN EYGEN, L. 2008. Diabetes in Europe: role and 
contribution of primary care-position paper of the European Forum 
for Primary Care. Quality in Primary Care, 16, 197. 

MANN, C. 2003. Observational research methods. Research design II: cohort, 
cross sectional, and case-control studies. Emergency medicine 
journal, 20, 54-60. 

MARTIN, S., SCHRAMM, W., SCHNEIDER, B., NEESER, K., WEBER, C., 
LODWIG, V., HEINEMANN, L., SCHERBAUM, W. & KOLB, H. 2007. 
Epidemiology of complications and total treatment costs from 
diagnosis of Type 2 diabetes in Germany (ROSSO 4). Experimental and 
clinical endocrinology & diabetes, 115, 495-501. 

MARYANI, H. & KRISTIANA, L. 2018. Pemodelan angka harapan hidup (AHH) 
laki-laki dan perempuan di Indonesia tahun 2016. Buletin Penelitian 
Sistem Kesehatan, 21, 71-81. 

MAYS, N. & POPE, C. 1995. Rigour and qualitative research. BMJ: British 
Medical Journal, 311, 109. 

MBOI, N. 2015. Indonesia: on the way to universal health care. Health 
Systems & Reform, 1, 91-97. 

MCCOY, R. G., VAN HOUTEN, H. K., ZIEGENFUSS, J. Y., SHAH, N. D., 
WERMERS, R. A. & SMITH, S. A. 2012. Increased mortality of patients 
with diabetes reporting severe hypoglycemia. Diabetes care, 35, 
1897-1901. 

MCGREGOR, S. L. & MURNANE, J. A. 2010. Paradigm, methodology and 
method: Intellectual integrity in consumer scholarship. International 
journal of consumer studies, 34, 419-427. 

MEKWIWATANAWONG, C., HANUCHARURNKUL, S., PIASEU, N. & 
NITYASUDDHI, D. 2013. Comparison of outcomes of patients with 
diabetes receiving care by way of three primary care practice models. 
Pacific Rim International Journal of Nursing Research, 17, 39-55. 

MENKE, A., ORCHARD, T. J., IMPERATORE, G., BULLARD, K. M., MAYER-
DAVIS, E. & COWIE, C. C. 2013. The prevalence of type 1 diabetes in 
the United States. Epidemiology (Cambridge, Mass.), 24, 773. 

MERASHLI, M., CHOWDHURY, T. & JAWAD, A. 2015. Musculoskeletal 
manifestations of diabetes mellitus. QJM: An International Journal of 
Medicine, 108, 853-857. 

MERTENS, D. M. 2010. Transformative mixed methods research. Qualitative 
inquiry, 16, 469-474. 

MEZUK, B., EATON, W. W., ALBRECHT, S. & GOLDEN, S. H. 2008. Depression 
and type 2 diabetes over the lifespan: a meta-analysis. Diabetes care, 
31, 2383-2390. 



201 
 

MITCHELL, K. & BARTELL, S. 2021. Multimorbidity and Resident Education. 
Family Medicine, 53, 531-534. 

MOHAN, V., PRATHIBA, V. & PRADEEPA, R. 2014. Tele-diabetology to screen 
for diabetes and associated complications in rural India: the 
Chunampet Rural Diabetes Prevention Project Model. Journal of 
Diabetes Science and Technology, 8, 256-261. 

MOHER, D., SCHULZ, K. F., ALTMAN, D. G. & GROUP, C. 2001. The CONSORT 
statement: revised recommendations for improving the quality of 
reports of parallel-group randomised trials. Elsevier. 

MOHER, D., SHAMSEER, L., CLARKE, M., GHERSI, D., LIBERATI, A., 
PETTICREW, M., SHEKELLE, P. & STEWART, L. A. 2015. Preferred 
reporting items for systematic review and meta-analysis protocols 
(PRISMA-P) 2015 statement. Systematic reviews, 4, 1-9. 

MORAN-ELLIS, J., ALEXANDER, V. D., CRONIN, A., DICKINSON, M., FIELDING, 
J., SLENEY, J. & THOMAS, H. 2006. Triangulation and integration: 
processes, claims and implications. Qualitative research, 6, 45-59. 

MÜLLER, N., HELLER, T., FREITAG, M., GERSTE, B., HAUPT, C., WOLF, G. & 
MÜLLER, U. 2015. Healthcare utilization of people with type 2 
diabetes in Germany: an analysis based on health insurance data. 
Diabetic Medicine, 32, 951-957. 

NADELSON, S. & NADELSON, L. S. 2014. Evidence‐based practice article 
reviews using CASP tools: a method for teaching EBP. Worldviews on 
Evidence‐Based Nursing, 11, 344-346. 

NATHAN, D. M. 2015. Diabetes: advances in diagnosis and treatment. Jama, 
314, 1052-1062. 

NG, C. S., LEE, J. Y., TOH, M. P. & KO, Y. 2014. Cost-of-illness studies of 
diabetes mellitus: a systematic review. Diabetes research and clinical 
practice, 105, 151-163. 

O’CATHAIN, A., MURPHY, E. & NICHOLL, J. 2010. Three techniques for 
integrating data in mixed methods studies. Bmj, 341. 

ORGANIZATION, W. H. 2020. HEARTS D: diagnosis and management of type 
2 diabetes. World Health Organization. 

ORMEROD, R. 2006. The history and ideas of pragmatism. Journal of the 
Operational Research Society, 57, 892-909. 

PAGANO, E., DE ROSA, M., ROSSI, E., CINCONZE, E., MARCHESINI, G., 
MICCOLI, R., VACCARO, O., BONORA, E. & BRUNO, G. 2016. The 
relative burden of diabetes complications on healthcare costs: the 
population-based CINECA-SID ARNO Diabetes Observatory. Nutrition, 
Metabolism and Cardiovascular Diseases, 26, 944-950. 

PARTANEN, J., NISKANEN, L., LEHTINEN, J., MERVAALA, E., SIITONEN, O. & 
UUSITUPA, M. 1995. Natural history of peripheral neuropathy in 
patients with non-insulin-dependent diabetes mellitus. New England 
Journal of Medicine, 333, 89-94. 

PARTNERS, E. 2011. DistillerSR [Computer Program]. Ottawa, Canada: 
Evidence Partners. 

PASQUEL, F. J. & UMPIERREZ, G. E. 2014. Hyperosmolar hyperglycemic 
state: a historic review of the clinical presentation, diagnosis, and 
treatment. Diabetes care, 37, 3124-3131. 



202 
 

PATTERSON, R., MCNAMARA, E., TAINIO, M., DE SÁ, T. H., SMITH, A. D., 
SHARP, S. J., EDWARDS, P., WOODCOCK, J., BRAGE, S. & WIJNDAELE, 
K. 2018. Sedentary behaviour and risk of all-cause, cardiovascular and 
cancer mortality, and incident type 2 diabetes: a systematic review 
and dose response meta-analysis. Springer. 

PATTON, M. Q. 2007. Sampling, qualitative (purposive). The Blackwell 
encyclopedia of sociology. 

PAZ-PACHECO, E., SANDOVAL, M. A., ARDENA, G. J. R., PATERNO, E., 
JUBAN, N., LANTION-ANG, F. L., JIMENO, C., PATAL, P. & BONGON, 
J. 2017. Effectiveness of a community-based diabetes self-
management education (DSME) program in a rural agricultural setting. 
Primary Health Care Research and Development, 18, 35-49. 

PEARSON, A., WHITE, H., BATH-HEXTALL, F., SALMOND, S., APOSTOLO, J. 
& KIRKPATRICK, P. 2015. A mixed-methods approach to systematic 
reviews. International journal of evidence-based healthcare, 13, 121-
131. 

PENDERGRASS, M., BERTOLDO, A., BONADONNA, R., NUCCI, G., 
MANDARINO, L., COBELLI, C. & DEFRONZO, R. A. 2007. Muscle glucose 
transport and phosphorylation in type 2 diabetic, obese nondiabetic, 
and genetically predisposed individuals. American Journal of 
Physiology-Endocrinology and Metabolism, 292, E92-E100. 

PISANI, E., OLIVIER KOK, M. & NUGROHO, K. 2017. Indonesia's road to 
universal health coverage: a political journey. Health policy and 
planning, 32, 267-276. 

PITOYO, A. J. & TRIWAHYUDI, H. 2017. Dinamika perkembangan etnis di 
Indonesia dalam konteks persatuan negara. Populasi, 25, 64-81. 

PIZZOL, D., DI GENNARO, F., CHHAGANLAL, K. D., FABRIZIO, C., MONNO, 
L., PUTOTO, G. & SARACINO, A. 2016. Tuberculosis and diabetes: 
current state and future perspectives. Tropical medicine & 
international health: TM & IH, 21, 694-702. 

POOLEY, C. G., GERRARD, C., HOLLIS, S., MORTON, S. & ASTBURY, J. 2001. 
‘Oh it’sa wonderful practice… you can talk to them’: a qualitative 
study of patients’ and health professionals’ views on the management 
of type 2 diabetes. Health & social care in the community, 9, 318-
326. 

POPAY, J., ROGERS, A. & WILLIAMS, G. 1998. Rationale and standards for 
the systematic review of qualitative literature in health services 
research. Qualitative health research, 8, 341-351. 

PORTA, M. 2014. A dictionary of epidemiology, Oxford university press. 
PRADEEPA, R. & MOHAN, V. 2021. Epidemiology of type 2 diabetes in India. 

Indian journal of ophthalmology, 69, 2932. 
PRANOTO, A., NOVIDA, H., PRAJITNO, J. H. & TJOKROPRAWIRO, A. 2015. 

Safety and efficacy in early insulin initiation as comprehensive 
therapy for patients with type 2 diabetes in primary health care 
centers. Acta Medica Indonesiana, 47, 104-110. 

PRUEKSARITANOND, S., TUBTIMTES, S., ASAVANICH, K. & TIEWTRANON, V. 
2004. Type 2 diabetic patient-centered care. Journal of the Medical 
Association of Thailand, 87, 345-52. 



203 
 

PUDJIRAHARDJO, W. & SOPACUA, E. 2006. Kebijakan; Sebuah Kebutuhan 
dalam Desentralisasi Kesehatan. Buletin Penelitian Sistem 
Kesehatan, 9, 21131. 

PUJILESTARI, C. U., NAWI NG, M. H. & ERIKSSON, M. 2014. “It is not possible 
for me to have diabetes”–Community Perceptions on Diabetes and Its 
Risk Factors in Rural Purworejo District, Central Java, Indonesia. 
Global journal of health science, 6, 204. 

PURNAMASARI, V. D. 2017. Pengetahuan dan persepsi peserta prolanis dalam 
menjalani pengobatan di puskesmas. Preventia: The Indonesian 
Journal of Public Health, 2, 18-24. 

RAMSAR, U. 2017. Implementasi Program Pengelolaan Penyakit Kronis 
(Prolanis) di Puskesmas Poasia Kota Kendari. Universitas Gadjah 
Mada. 

REICH, M. R. & TAKEMI, K. 2016. Governing Health Systems: For Nations and 
Communities Around the World, Routledge. 

RENN, B. N., FELICIANO, L. & SEGAL, D. L. 2011. The bidirectional 
relationship of depression and diabetes: a systematic review. Clinical 
psychology review, 31, 1239-1246. 

RITCHIE, J., LEWIS, J., NICHOLLS, C. M. & ORMSTON, R. 2013. Qualitative 
research practice: A guide for social science students and 
researchers, sage. 

RODRIGUEZ-SALDANA, J. 2019. The Diabetes Textbook: Clinical Principles, 
Patient Management and Public Health Issues, Springer. 

ROSDIANA, A. I., RAHARJO, B. B. & INDARJO, S. 2017. Implementasi program 
pengelolaan penyakit kronis (Prolanis). HIGEIA (Journal of Public 
Health Research and Development), 1, 140-150. 

ROY, T. & LLOYD, C. E. 2012. Epidemiology of depression and diabetes: a 
systematic review. Journal of affective disorders, 142, S8-S21. 

RYCHETNIK, L., FROMMER, M., HAWE, P. & SHIELL, A. 2002. Criteria for 
evaluating evidence on public health interventions. Journal of 
Epidemiology & Community Health, 56, 119-127. 

SABALE, U., BODEGÅRD, J., SUNDSTRÖM, J., ÖSTGREN, C. J., NILSSON, P., 
JOHANSSON, G., SVENNBLAD, B. & HENRIKSSON, M. 2015. Healthcare 
utilization and costs following newly diagnosed type-2 diabetes in 
Sweden: A follow-up of 38,956 patients in a clinical practice setting. 
Primary care diabetes, 9, 330-337. 

SAEEDI, P., PETERSOHN, I., SALPEA, P., MALANDA, B., KARURANGA, S., 
UNWIN, N., COLAGIURI, S., GUARIGUATA, L., MOTALA, A. A. & 
OGURTSOVA, K. 2019. Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: Results from 
the International Diabetes Federation Diabetes Atlas. Diabetes 
research and clinical practice, 157, 107843. 

SALISBURY, C., JOHNSON, L., PURDY, S., VALDERAS, J. M. & MONTGOMERY, 
A. A. 2011. Epidemiology and impact of multimorbidity in primary 
care: a retrospective cohort study. British Journal of General 
Practice, 61, e12-e21. 

SANDELOWSKI, M., VOILS, C. I. & BARROSO, J. 2006. Defining and designing 
mixed research synthesis studies. Research in the schools: a 



204 
 

nationally refereed journal sponsored by the Mid-South Educational 
Research Association and the University of Alabama, 13, 29. 

SARI, A. N. 2014. EFEKTIVITAS PELAKSANAAN PROGRAM PENGELOLAAN 
PENYAKIT KRONIS (PROLANIS) DALAM PENANGANAN DIABETES 
MELITUS TIPE 2 OLEH DOKTER KELUARGA DI KECAMATAN TURI, 
KABUPATEN SLEMAN. Universitas Gadjah Mada. 

SHAH, M. S. & BROWNLEE, M. 2016. Molecular and cellular mechanisms of 
cardiovascular disorders in diabetes. Circulation research, 118, 1808-
1829. 

SIBOUNHEUANG, P., OLSON, P. S. & KITTIBOONYAKUN, P. 2020. Patients' 
and healthcare providers’ perspectives on diabetes management: A 
systematic review of qualitative studies. Research in Social and 
Administrative Pharmacy, 16, 854-874. 

SISTA, K. 2010. The Correlation Study of Disease Severity Perception and 
Obedience to Follow Referral Procedure in Internist Clinic Sardjito 
Hospital Yogyakarta (Hubungan Antara Persepsi Keparahan Penyakit 
Dengan Kepatuhan Mengikuti Sistem Rujukan Berjenjang Di Poliklinik 
Penyakit Dalam Rsup Dr. Sardjito Yogyakarta). Undergraduate, 
Yogyakarta. 

SITOMPUL, S., SURYAWATI, C. & WIGATI, P. A. 2016. Analisis pelaksanaan 
program pengelolaan penyakit kronis (Prolanis) BPJS kesehatan pada 
dokter keluarga di Kabupaten Pekalongan Tahun 2016. Jurnal 
Kesehatan Masyarakat (Undip), 4, 145-153. 

SKIVINGTON, K., MATTHEWS, L., SIMPSON, S. A., CRAIG, P., BAIRD, J., 
BLAZEBY, J. M., BOYD, K. A., CRAIG, N., FRENCH, D. P. & MCINTOSH, 
E. 2021. A new framework for developing and evaluating complex 
interventions: update of Medical Research Council guidance. bmj, 
374. 

SOEWONDO, P., FERRARIO, A. & TAHAPARY, D. L. 2013. Challenges in 
diabetes management in Indonesia: a literature review. Globalization 
and health, 9, 63. 

SOEWONDO, P., SOEGONDO, S., SUASTIKA, K., PRANOTO, A., SOEATMADJI, 
D. W. & TJOKROPRAWIRO, A. 2010. The DiabCare Asia 2008 study–
Outcomes on control and complications of type 2 diabetic patients in 
Indonesia. Medical Journal of Indonesia, 19, 235-44. 

SPANGENBERG, L., FORKMANN, T., BRAEHLER, E. & GLAESMER, H. 2011. The 
association of depression and multimorbidity in the elderly: 
implications for the assessment of depression. Psychogeriatrics, 11, 
227-234. 

SPARROW, R., SURYAHADI, A. & WIDYANTI, W. 2013. Social health insurance 
for the poor: targeting and impact of Indonesia's Askeskin programme. 
Social science & medicine, 96, 264-271. 

SPENCER, L., RITCHIE, J., LEWIS, J. & DILLON, L. 2003. Quality in qualitative 
evaluation: a framework for assessing research evidence. 

SPIJKERMAN, A. M., DEKKER, J. M., NIJPELS, G., ADRIAANSE, M. C., 
KOSTENSE, P. J., RUWAARD, D., STEHOUWER, C. D., BOUTER, L. M. & 
HEINE, R. J. 2003. Microvascular complications at time of diagnosis of 
type 2 diabetes are similar among diabetic patients detected by 



205 
 

targeted screening and patients newly diagnosed in general practice: 
the hoorn screening study. Diabetes care, 26, 2604-2608. 

STATACORP, L. 2007. Stata data analysis and statistical Software. Special 
Edition Release, 10, 733. 

STATISTICS INDONESIA (BADAN PUSAT STATISTIK - BPS), NATIONAL 
POPULATION AND FAMILY PLANNING BOARD (BKKBN), MINISITRY OF 
HEALTH (KEMENTERIAN KESEHATAN - KEMENKES) & ICF 
INTERNATIONAL 2013. Indonesia Demographic and Health Survey 
2012. Jakarta, Indonesia: BPS, BKKBN, Kemenkes, and ICF 
International. 

STATISTIK, B. P. 2016. Profil penduduk Indonesia hasil SUPAS 2015. Jakarta: 
BPS. 

STELLEFSON, M., DIPNARINE, K. & STOPKA, C. 2013. The Chronic Care Model 
and Diabetes Management in US Primary Care Settings: A Systematic 
Review. Preventing Chronic Disease, 10. 

STERNE, J. A., HERNÁN, M. A., REEVES, B. C., SAVOVIĆ, J., BERKMAN, N. 
D., VISWANATHAN, M., HENRY, D., ALTMAN, D. G., ANSARI, M. T. & 
BOUTRON, I. 2016. ROBINS-I: a tool for assessing risk of bias in non-
randomised studies of interventions. Bmj, 355, i4919. 

STEWART, M., BROWN, J. B., WESTON, W., MCWHINNEY, I. R., MCWILLIAM, 
C. L. & FREEMAN, T. 2013. Patient-centered medicine: transforming 
the clinical method, CRC press. 

STRATTON, I. M., ADLER, A. I., NEIL, H. A. W., MATTHEWS, D. R., MANLEY, 
S. E., CULL, C. A., HADDEN, D., TURNER, R. C. & HOLMAN, R. R. 2000. 
Association of glycaemia with macrovascular and microvascular 
complications of type 2 diabetes (UKPDS 35): prospective 
observational study. Bmj, 321, 405-412. 

STRAUSS, J., WITOELAR, F. & SIKOKI, B. 2016. The fifth wave of the 
Indonesia family life survey: overview and field report, RAND Santa 
Monica California USA. 

STRUIJS, J. N., BAAN, C. A., SCHELLEVIS, F. G., WESTERT, G. P. & VAN DEN 
BOS, G. A. 2006. Comorbidity in patients with diabetes mellitus: 
impact on medical health care utilization. BMC health services 
research, 6, 84. 

STUCKEY, H. L., MULLAN-JENSEN, C. B., REACH, G., BURNS, K. K., PIANA, 
N., VALLIS, M., WENS, J., WILLAING, I., SKOVLUND, S. E. & PEYROT, 
M. 2014. Personal accounts of the negative and adaptive psychosocial 
experiences of people with diabetes in the second Diabetes Attitudes, 
Wishes and Needs (DAWN2) study. Diabetes care, 37, 2466-2474. 

SUKWATJANEE, A., PONGTHAVORNKAMOL, K., LOW, G., SUWONNAROOP, 
N., PINYOPASAKUL, W. & CHOKKHANCHITCHAI, S. 2011. Benefits of a 
self-help group for rural Thai elders with type-2 diabetes. 

SUN, J., WANG, Y., CHEN, X., CHEN, Y., FENG, Y., ZHANG, X., PAN, Y., HU, 
T., XU, J. & DU, L. 2008. An integrated intervention program to 
control diabetes in overweight Chinese women and men with type 2 
diabetes. Asia Pac J Clin Nutr, 17, 514-524. 

SUSILPARAT, P., PATTARAARCHACHAI, J., SONGCHITSOMBOON, S. & 
ONGROONGRUANG, S. 2014. Effectiveness of contextual education for 



206 
 

self-management in Thai Muslims with type 2 diabetes mellitus during 
Ramadan. Journal of the Medical Association of Thailand, 97 Suppl 8, 
S41-9. 

TABÁK, A. G., JOKELA, M., AKBARALY, T. N., BRUNNER, E. J., KIVIMÄKI, M. 
& WITTE, D. R. 2009. Trajectories of glycaemia, insulin sensitivity, 
and insulin secretion before diagnosis of type 2 diabetes: an analysis 
from the Whitehall II study. The Lancet, 373, 2215-2221. 

TANENBAUM, M., KANE, N., KENOWITZ, J. & GONZALEZ, J. 2016. Diabetes 
distress from the patient's perspective: qualitative themes and 
treatment regimen differences among adults with type 2 diabetes. 
Journal of diabetes and its complications, 30, 1060-1068. 

THOMAS, B., CILISKA, D., DOBBINS, M. & MICUCCI, S. 2008. Quality 
Assessment Tool for Quantitative Studies Dictionary: The Effective 
Public Health Practice Project (EPHPP). McMaster University. 

UMPIERREZ, G. & KORYTKOWSKI, M. 2016. Diabetic emergencies—
ketoacidosis, hyperglycaemic hyperosmolar state and hypoglycaemia. 
Nature Reviews Endocrinology, 12, 222. 

VAN DAM, H. A., VAN DER HORST, F., VAN DEN BORNE, B., RYCKMAN, R. & 
CREBOLDER, H. 2003. Provider–patient interaction in diabetes care: 
effects on patient self-care and outcomes: a systematic review. 
Patient education and counseling, 51, 17-28. 

VAN DEN AKKER, M., BUNTINX, F. & KNOTTNERUS, J. A. 1996. Comorbidity 
or multimorbidity: what's in a name? A review of literature. The 
European journal of general practice, 2, 65-70. 

VIJAN, S., HAYWARD, R. A., RONIS, D. L. & HOFER, T. P. 2005. Brief report: 
the burden of diabetes therapy. Journal of general internal medicine, 
20, 479-482. 

WADSWORTH, K. H., ARCHIBALD, T. G., PAYNE, A. E., CLEARY, A. K., 
HANEY, B. L. & HOVERMAN, A. S. 2019. Shared medical appointments 
and patient-centered experience: a mixed-methods systematic 
review. BMC family practice, 20, 97. 

WAGNER, E. H. 1998. Chronic disease management: what will it take to 
improve care for chronic illness? Effective clinical practice, 1. 

WAGNER, E. H., AUSTIN, B. T. & VON KORFF, M. 1996a. Organizing care for 
patients with chronic illness. The Milbank Quarterly, 511-544. 

WAGNER, E. H., AUSTIN, B. T. & VONKORFF, M. 1996b. Organizing care for 
patients with chronic illness. Milbank Quarterly, 74, 511-+. 

WANG, L., PENG, W., ZHAO, Z., ZHANG, M., SHI, Z., SONG, Z., ZHANG, X., 
LI, C., HUANG, Z. & SUN, X. 2021. Prevalence and Treatment of 
Diabetes in China, 2013-2018. JAMA, 326, 2498-2506. 

WEYER, C., TATARANNI, P. A., BOGARDUS, C. & PRATLEY, R. E. 2001. Insulin 
resistance and insulin secretory dysfunction are independent 
predictors of worsening of glucose tolerance during each stage of type 
2 diabetes development. Diabetes care, 24, 89-94. 

WIDYAHENING, I. S., VAN DER GRAAF, Y., SOEWONDO, P., GLASZIOU, P. & 
VAN DER HEIJDEN, G. J. 2014. Awareness, agreement, adoption and 
adherence to type 2 diabetes mellitus guidelines: a survey of 
Indonesian primary care physicians. BMC Family Practice, 15, 72. 



207 
 

WILLI, C., BODENMANN, P., GHALI, W. A., FARIS, P. D. & CORNUZ, J. 2007. 
Active smoking and the risk of type 2 diabetes: a systematic review 
and meta-analysis. Jama, 298, 2654-2664. 

WILLIAMS, S. A., SHI, L., BRENNEMAN, S. K., JOHNSON, J. C., WEGNER, J. 
C. & FONSECA, V. 2012. The burden of hypoglycemia on healthcare 
utilization, costs, and quality of life among type 2 diabetes mellitus 
patients. Journal of Diabetes and its Complications, 26, 399-406. 

WOLTERS, R., BRASPENNING, J. & WENSING, M. 2017. Impact of primary 
care on hospital admission rates for diabetes patients: a systematic 
review. Diabetes research and clinical practice, 129, 182-196. 

XIE, X.-T., LIU, Q., WU, J. & WAKUI, M. 2009. Impact of cigarette smoking 
in type 2 diabetes development. Acta Pharmacologica Sinica, 30, 784-
787. 

YAN, L.-J. 2014. Pathogenesis of chronic hyperglycemia: from reductive 
stress to oxidative stress. Journal of diabetes research, 2014. 

YANMAZ, M. N., MERT, M. & KORKMAZ, M. 2012. The prevalence of 
fibromyalgia syndrome in a group of patients with diabetes mellitus. 
Rheumatology international, 32, 871-874. 

YEOH, E., WONG, M. C., WONG, E. L., YAM, C., POON, C., CHUNG, R. Y., 
CHONG, M., FANG, Y., WANG, H. H. & LIANG, M. 2018. Benefits and 
limitations of implementing chronic care model (Ccm) in primary care 
programs: a systematic review. International journal of cardiology, 
258, 279-288. 

ZHENG, Y., LEY, S. H. & HU, F. B. 2018. Global aetiology and epidemiology 
of type 2 diabetes mellitus and its complications. Nature Reviews 
Endocrinology, 14, 88-98. 

ZHUO, X., ZHANG, P., BARKER, L., ALBRIGHT, A., THOMPSON, T. J. & 
GREGG, E. 2014. The lifetime cost of diabetes and its implications for 
diabetes prevention. Diabetes care, 37, 2557-2564. 

ZIMMET, P. Z., MAGLIANO, D. J., HERMAN, W. H. & SHAW, J. E. 2014. 
Diabetes: a 21st century challenge. The lancet Diabetes & 
endocrinology, 2, 56-64. 

 

  



208 
 

Appendices 

Appendix A. Letter of rejection of request for Riskesdas data from Ministry of 

health, Republic of Indonesia  

Appendix B. Search terms used for systematic review 

Appendix C. Selection form for abstract and full text screening in systematic 

review 

Appendix D. Quality appraisal forms for systematic review  

Appendix E. Data extraction form for systematic review 

Appendix F. STROBE statement – Checklist of items that shouls be included in 

reports of cross-sectional studies 

Appendix G. IFLS Questionnaire used to collect variables of LTCs 

Appendix H. Full result of univariate analysis 

Appendix I. Approval letter from Ethics Committees and Health Offices in 

Indonesia 

Appendix J. Topic Guide for Interviews 

  



209 

Appendix A. Letter of rejection of request for Riskesdas data from Ministry of 

health, Republic of Indonesia  



210 

Appendix B. Search terms used for systematic review 

1. Embase

No. Term 

1 Exp non insulin diabetes mellitus/ 

2 “diabetes type 2” 

3 “diabetes type II” 

4 T2DM 

5 1 or 2 or 3 or 4 

6 Exp primary medical care/ 

7 Exp community care/ 

8 Exp general practitioner/ 

9 Primary adj5 care 

10 “family pract*” 

11 “general pract*” 

12 Community adj5 health 

13 6 or 7 or 8 or 9 or 10 or 11 or 12 

14 Exp health care delivery/ 

15 Exp disease management/ 

16 Exp health program/ 

17 Exp health service/ 

18 Care adj5 model* 

19 Care adj5 program* 

20 Care adj5 service* 

21 Manag* adj5 model* 

22 Manag* adj5 program* 

23 Manag* adj5 service* 

24 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

25 5 and 13 and 24 
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2. Medline  

No. Term 

1 Diabetes mellitus, type 2/ 

2 “diabetes type II” 

3 “diabetes type 2” 

4 “T2DM” 

5 1 or 2 or 3 or 4 

6 Exp primary health care/ 

7 Exp general practice 

8 General practitioners/ 

9 Physicians, family/ 

11 Physicians, primary care/ 

12 “general pract*” 

13 “family pract*” 

14 Primary adj5 care 

15 Exp community health services 

16 Community adj5 health 

17 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16  

18 Exp delivery of health care/ 

19 Disease management/ 

20 Exp patient care team/ 

21 Exp Patient care management/ 

22 Models, organizational/ 

23 Care adj5 model* 

24 Care adj5 program* 

25 Care adj5 service* 

26 Manag* adj5 model* 

27 Manag* adj5 program* 

28 Manag* adj5 service* 

29 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 

30 5 and 17 and 29 
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3. CINAHL  

No. Term 

1 Diabetes mellitus, type 2/ 

2 “diabetes type 2” 

3 “diabetes type II” 

4 T2DM 

5 1 or 2 or 3 or 4 

6 Primary health care/ 

7 Physicians, family/ 

8 Community health centers/ 

9 Rural health centers/ 

10 “general pract*” 

11 primary N5 care 

12 “family pract*” 

13 Community n5 health 

14 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 

15 Patient care/ 

16 Disease management/ 

17 Exp health services/ 

18 Exp health services administration/ 

19 Care N5 model* 

20 Care N5 program* 

21 Care N5 service* 

22 Manag* N5 model* 

23 Manag* N5 program* 

24 Manag* N5 service* 

25 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 

 5 and 14 and 25 
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4. PsycInfo  

No. Term 

1 Exp type 2 diabetes/ 

2 Diabetes type 2 

3 Diabetes type II 

4 T2DM 

5 1 or 2 or 3 or 4  

6 Primary health care/ 

7 General practitioners/ 

8 Family physicians/ 

9 Community health/ 

10 Family pract* 

11 General pract* 

12 Primary n5 care 

13 Community n5 health 

14 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 

15 Disease management/ 

16 Case management/ 

17 Exp health care services 

18 Exp health care delivery 

19 Care n5 model* 

20 Care n5 program* 

21 Care n5 service* 

22 Manag* n5 model* 

23 Manag* n5 program* 

24 Manag* n5 service* 

25 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 

 5 and 14 and 25 
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5. Web of Science  

No. Term 

1 “diabetes type 2” 

2 “diabetes type II” 

3 T2DM 

4 1 or 2 or 3  

5 Primary near/5 care 

6 “family pract* 

7 “general pract*” 

8 Community near/5 health 

9 5 or 6 or 7 or 8  

10 Care near/5 model* 

11 Care near/5 program* 

12 Care near/5 service* 

13 Manag* near/5 program* 

14 Manag* near/5 model* 

15 Manag* near/5 service* 

16 10 or 11 or 12 or 13 or 14 or 15 

 4 and 9 and 16 

  

  



215 
 
Appendix C. Selection form for abstract and full text screening in systematic 

review 
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Appendix D. Quality appraisal forms for systematic review  

Quality Appraisal for Qualitative Studies 

RefID   : 

Appraiser / Date : 

APPRAISAL COMPONENTS YES NO CAN’T 

TELL 

DESCRIPTION/COMMENTS 

Was there a clear statement of the 

aims of the research? 

    

Is the qualitative methodology 

appropriate? 

    

Was the research design 

appropriate to address the aims of 

the research? 

    

Was the context clearly described?     

Was the sampling strategy clearly 

described and justified? 

    

Was the recruitment strategy 

appropriate to the aims of the 

research? 

    

Was the data collection method 

clearly described? 

    

Were the data collected in a way 

that addressed the research issue? 

    

Has the relationship between the 

researcher and participants been 

adequately considered? 

    

Were the procedures for data 

analysis clearly described and 

justified? 

    

Was the data analysis sufficiently 

rigorous? 

    

Is there a clear statement of 

findings? 

    

Were forms of original data 

presented to justify interpretation? 
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APPRAISAL COMPONENTS YES NO CAN’T 

TELL 

DESCRIPTION/COMMENTS 

Were generalisability towards 

existing knowledge or other 

populations or groups stated and 

discussed?  

    

Were there any conflict of interest 

that may affect the quality of the 

study? 

    

Overall Comments on quality  
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Quality appraisal for Quantitative Studies 

RefID   :  

Appraiser / Date :  

APPRAISAL COMPONENTS YES NO 
CAN’T 

TELL 
N/A DESCRIPTION/COMMENTS 

Were the aims/objectives of 

the study clear? 

     

Sample  

Is there information on the 

context in which the 

intervention is carried out? 

     

Are the individuals selected to 

participate in the study likely 

to be representative of the 

target population? 

     

Was there a percentage of 

selected individuals that 

agreed to participate? (state 

percentage in comments) 

     

Study Design 

Was the study design 

appropriate for the stated 

aims? 

     

Was the study described as 

randomized? 

     

Was the method of 

randomization described? 

     

Was the randomization method 

appropriate? 

     

Confounders 

Were there important 

differences between groups 

prior to the intervention? 

     

Was there a clear statement of 

relevant confounders that were 

controlled? 

     

Blinding 
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APPRAISAL COMPONENTS YES NO 
CAN’T 

TELL 
N/A DESCRIPTION/COMMENTS 

Was the outcome assessor 

aware of the intervention or 

exposure of participants? 

     

Were the study participants 

aware of the research 

question? 

     

Data collection methods 

Were data collection tools 

shown to be valid? 

     

Were data collection tools 

shown to be reliable? 

     

Withdrawals and drop-outs 

Was there a clear statement of 

percentage of participants 

completing the study? (state 

percentage)  

     

Were withdrawals and drop-

outs reported in terms of 

numbers and/or reasons per 

group? 

     

Intervention 

Was there sufficient 

explanation of the intervention 

or exposure being assessed? 

     

Was there a statement on the 

percentage of participants 

receiving the allocated 

intervention or exposure of 

interest? 

     

Was the duration of 

intervention sufficient? 

     

Analysis 

Are the statistical methods 

appropriate for the study 

design? 
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APPRAISAL COMPONENTS YES NO 
CAN’T 

TELL 
N/A DESCRIPTION/COMMENTS 

Was the analysis performed by 

intervention allocation status 

(intention to treat), rather 

than the actual intervention 

received? 

     

Is it clear what was used to 

determine statistical 

significance and/or precision 

estimates? (e.g. p-values, 

confidence intervals?) 

     

Is there a comprehensive 

description of results? 

     

Discussion 

Were the authors’ discussions 

and conclusions justified by the 

results? 

     

Has interactions between the 

intervention and the context 

been discussed? 

     

Overall comments on quality   
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Appendix E. Data extraction form for systematic review 

DATA EXTRACTION FORM 

RefID   : 

Extractor / Date  : 

EXTRACTION FIELD DESCRIPTION 

BIBLIOGRAPHIC DETAILS 

Study Title 

 

 

Authors  

Journal, Vol, Issues, Page nos.  

STUDY DETAILS 

Year study conducted   

Country setting  

Setting of care (urban/rural, general 

practice/community) 

 

Research question or research 

objective(s)  

 

Study design  

Chronic Care Model element / 

Description of model or intervention 

□ Organization of healthcare: 

□ Decision support: 

□ Delivery system design: 

□ Self-management support: 

□ Community linkage: 

□ Clinical information system: 

Participants  

Sampling approach  

Inclusion criteria  

Exclusion criteria  

Number of participants  

Patients Age   

Gender  

Ethnicity  

Socio-economic 

characteristics 
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EXTRACTION FIELD DESCRIPTION 

Co-morbidities 

mentioned  

 

 

Practitioners Qualification  

Age  

Gender  

Level of experience  

Practice 

characteristics 

 

Quantitative studies 

Intervention  

Comparison group  

Timing of the intervention (e.g. 

Frequency, duration, etc.) 

 

Intervention Recipient (individual or 

group) 

 

Intervention Deliverer 

(individual or group) 

 

Data analysis approach  

Outcome(s)  

Conclusions  

Qualitative studies 

Data collection method  

Data analysis and interpretation 

approach 

 

Identified key themes  

Explanation of key themes  

Overall conclusion  

Recommendation  

Ethical Considerations 

Ethical approval   

How is the study funded? Are any 

conflicts of interest declared? 

 

Limitations  

Other Notes  
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Appendix F. STROBE statement – Checklist of items that shouls be included in 

reports of cross-sectional studies  

  



225 
 

   



226 
 
Appendix G. IFLS Questionnaire used to collect variables of LTCs 
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Appendix H. Full result of logistic regression models 

Table 1. Logistic regression models for outpatient visit in overall study population 

Predictor variables Unadjusted OR 
(95% (CI) 

Model 1 OR* 
(95% CI) 

Model 2 OR** 
(95% (CI) 

Presence of diabetes (and 
other morbidity) 
No diabetes 
Diabetes only 
Diabetes + comorbidities  

 
 

1.00 
2.57 (1.93, 3.42) 
3.30 (2.79, 3.91) 

 
 

1.00 
2.45 (1.83, 3.28) 
2.69 (2.25, 3.20) 

 
 

1.00 
2.55 (1.89, 3.44) 
2.22 (1.85, 2.66) 

Age 
18-35 
36-55 
>56 

 
1.00 

1.07 (1.01,1.14) 
1.57 (1.46,1.70) 

 
1.00 

0.98 (0.92, 1.06) 
1.48 (1.34, 1.63) 

 
1.00 

1.00 (0.93, 1.07) 
1.48 (1.33, 1.63) 

Sex 
Male 
Female 

 
1.00 

1.90 (1.79,2.02) 

 
1.00 

1.90 (1.79, 2.02) 

 
1.00 

1.51 (1.38, 1.66) 

Marital status 
Married 
Never married 
Separated/widowed 

 
1.00 

0.56 (0.51,0.62) 
1.26 (1.16,1.38) 

 
1.00 

0.64 (0.58, 0.71) 
0.94 (0.85, 1.05) 

 
1.00 

0.61 (0.55, 0.68) 
0.94 (0.84, 1.04) 

Education 
No school 
Primary level 
Secondary level 
Higher education 

 
1.00 

0.92 (0.82,1.04) 
0.83 (0.74,0.94) 
0.92 (0.81,1.05) 

 
1.00 

1.16 (1.02, 1.32) 
1.22 (1.07, 1.40) 
1.32 (1.13, 1.53) 

 
1.00 

1.12 (098, 1.28) 
1.19 (1.04, 1.37) 
1.27 (1.09, 1.49) 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

 
1.00 

1.02 (0.93,1.11) 
0.72 (0.63,0.83) 
0.95 (0.89,1.01) 

 
1.00 

1.00 (0.91, 1.10) 
0.70 (0.61, 0.81) 
0.92 (0.86, 0.98) 

 
1.00 

0.89 (0.81, 0.97) 
0.67 (0.58, 0.78) 
0.86 (0.80, 0.92) 

Religion 
Islam 
Christian 
Hindu 
Other 

 
1.00 

1.07 (0.94,1.21) 
1.44 (1.28,1.63) 
0.59 (0.29,1.18) 

 
1.00 

1.06 (0.93, 1.20) 
1.48 (1.30, 1.68) 
0.51 (0.25, 1.04) 

 
1.00 

1.06 (0.93, 1.21) 
1.59 (1.40, 1.82) 
0.65 (0.32, 1.33) 

Residential area 
Urban 
Rural 

 
1.00 

0.95 (0.90,1.01) 

 
1.00 

1.00 (0.94, 1.06) 

 
1.00 

1.04 (0.98, 1.11) 

Insurance type 
No insurance  
Government insurance 
Private insurance 

 
1.00 

1.31 (1.24,1.39) 
1.48 (1.33,1.65) 

 
1.00 

1.27 (1.19, 1.35) 
1.59 (1.42, 1.79) 

 
1.00 

1.24 (1.16, 1.32) 
1.56 (1.38, 1.75) 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

 
1.00 

0.48 (0.45, 0.52) 
1.21(1.08, 1.36) 

  
1.00 

0.68 (0.61, 0.75) 
1.29 (1.12, 1.48) 

Falls (within last 2 years) 
No 
Yes 

 
1.00 

1.31 (1.21, 1.41) 

  
1.00 

1.13 (1.05, 1.23) 

Number of acute complaints 
(in last 4 weeks) 

 
1.24 (1.23, 1.26) 

  
1.24 (1.22, 1.26) 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 

ethnicity, religion, residential area, insurance type. 
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Table 2. Logistic regression models for hospital admissions in overall study population 

Predictor variables Unadjusted OR 
(95% (CI) 

Model 1 OR (95% 
CI) 

Model 2 OR (95% 
(CI) 

Presence of diabetes (and 
other morbidity) 
No diabetes 
Diabetes only 
Diabetes + comorbidities 

 
 

1.00 
2.65 (1.73, 4.07) 
3.31 (2.60, 4.21) 

 
 

1.00 
2.76 (1.78, 4.29) 
2.81 (2.18, 3.62) 

 
 

1.00 
2.80 (1.80, 4.36) 
2.45 (1.89, 3.17) 

Age 
18-35 
36-55 
≥56 

 
1.00 

0.64 (0.57, 0.72) 
1.15 (1.01, 1.31) 

 
1.00 

0.56 (0.50, 0.64) 
1.11 (0.93, 1.31) 

 
1.00 

0.57 (0.50, 0.64) 
1.03 (0.87, 1.23) 

Sex 
Male 
Female 

 
1.00 

2.36 (2.12,2.64) 

 
1.00 

2.34 (2.08, 2.62) 

 
1.00 

1.99 (1.68, 2.36) 

Marital status 
Married 
Never married 
Separated/widowed 

 
1.00 

0.56 (0.98,1.35) 
1.49 (0.98,1.35) 

 
1.00 

0.50 (0.42, 0.61) 
0.94 (0.78, 1.12) 

 
1.00 

0.49 (0.41, 0.60) 
0.94 (0.78, 1.13) 

Education 
No school 
Primary level 
Secondary level 
Higher education 

 
1.00 

1.00 (0.79,1.26) 
1.15 (0.91,1.44) 
1.50 (1.17,1.92) 

 
1.00 

1.21 (0.94, 1.55) 
1.37 (1.06, 1.77) 
1.59 (1.20, 2.11) 

 
1.00 

1.19 (0.92, 1.53) 
1.33 (1.02, 1.72) 
1.49 (1.13, 1.98) 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

 
1.00 

1.01 (0.86,1.19) 
1.21 (0.98,1.50) 
1.00 (0.89,1.11) 

 
1.00 

0.96 (0.81, 1.13) 
1.09 (0.87, 1.36) 
0.97 (0.86, 1.10) 

 
1.00 

0.93 (0.79, 1.10) 
1.09 (0.87, 1.35) 
0.96 (0.85, 1.08) 

Religion 
Islam 
Christian 
Hindu 
Other 
 

 
1.00 

1.16 (0.94,1.44) 
1.23 (0.99,1.53) 
1.06 (0.39,2.91) 

 
1.00 

1.13 (0.90, 1.41) 
1.21 (0.96, 1.53) 
0.96 (0.34, 2.67) 

 
1.00 

1.12 (0.89, 1.40) 
1.22 (0.97, 1.54) 
1.05 (0.38, 2.95) 

Residential area 
Urban 
Rural 

 
1.00 

0.76 (0.68,0.85) 

 
1.00 

0.90 (0.80, 1.00) 

 
1.00 

0.92 (0.82, 1.03) 

Insurance type 
No insurance Government 
insurance 
Private insurance 

 
1.00 

2.23 (1.99,2.49) 
3.06 (2.58,3.64) 

 
1.00 

2.14 (1.91, 2.40) 
3.05 (2.54, 3.66) 

 
1.00 

2.09 (1.87, 2.35) 
2.98 (2.48, 3.58) 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

 
1.00 

0.36 (0.31, 0.41) 
1.29 (1.07, 1.56) 

  
1.00 

0.66 (0.55, 0.81) 
1.76 (1.40, 2.22) 

Falls (within last 2 years) 
No 
Yes 

 
1.00 

1.39 (1.22, 1.58) 

  
1.00 

1.32 (1.15, 1.50) 

Number of acute complaints 
(in last 4 weeks) 

 
1.10 (1.08, 1.12) 

  
1.07 (1.05, 1.10) 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type.  
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Table 3. Logistic regression models for outpatient visit in the diabetes population 

Predictor variables Unadjusted OR 
(95% (CI) 

Model 1 OR  
(95% CI) 

Model 2 OR  
(95% (CI) 

Presence of other LTCs 
Diabetes only 
Diabetes + comorbidities  

 
1.00 

1.29 (0.92, 1.79) 

 
1.00 

1.16 (0.82, 1.64) 

 
1.00 

1.04 (0.72, 1.49) 

Age 
18-35 
36-55 
≥56 

 
1.00 

1.11 (0.66,1.86) 
1.39 (0.83,2.32) 

 
1.00 

1.11 (0.64, 1.92) 
1.51 (0.85, 2.67) 

 
1.00 

1.16 (0.66, 2.05) 
1.55 (0.86, 2.82) 

Sex 
Male 
Female 

 
1.00 

1.83 (1.36,2.45) 

 
1.00 

1.86 (1.33, 2.61) 

 
1.00 

1.55 (0.97, 2.47) 

Marital status 
Married 
Never married 
Separated/widowed 

 
1.00 

0.44 (0.12,1.63) 
1.16 (0.79,1.69) 

 
1.00 

0.36 (0.91, 1.40) 
0.79 (0.51, 1.23) 

 
1.00 

0.34 (0.83, 1.37) 
0.78 (0.50, 1.22) 

Education 
No school 
Primary level 
Secondary level 
Higher education 

 
1.00 

0.57 (0.31,1.04) 
0.47 (0.26,0.86) 
0.41 (0.21,0.78) 

 
1.00 

0.70 (0.37, 1.31) 
0.70 (0.37, 1.34) 
0.63 (0.30, 1.29) 

 
1.00 

0.73 (0.39, 1.38) 
0.73 (0.38, 1.40) 
0.66 (0.32, 1.37) 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

 
1.00 

0.99 (0.60,1.62) 
0.65 (0.30,1.39) 
1.11 (0.81,1.52) 

 
1.00 

0.95 (0.57, 1.57) 
0.59 (0.27, 1.30) 
1.07 (0.75, 1.51) 

 
1.00 

0.89 (0.53, 1.50) 
0.57 (0.26, 1.26) 
1.00 (0.71, 1.44) 

Religion 
Islam 
Christian 
Hindu 
Other 

 
1.00 

0.44 (0.21, 0.90) 
2.21 (1.13, 4.32) 
0.24 (0.03, 2.01) 

 
1.00 

0.52 (0.24, 1.09) 
2.23 (1.06, 4.69) 
0.25 (0.03, 2.18) 

 
1.00 

0.53 (0.25, 1.12) 
2.31 (1.09, 4.89) 
0.28 (0.03, 2.48) 

Residential area 
Urban 
Rural 

 
1.00 

1.35 (0.97,1.87) 

 
1.00 

1.34 (0.94, 1.92) 

 
1.00 

1.31 (0.92, 1.88) 

Insurance type 
No insurance  
Government insurance 
Private insurance 

 
1.00 

1.14 (0.84,1.54) 
1.06 (0.60,1.89) 

 

 
1.00 

1.25 (0.90, 1.73) 
1.45 (0.77, 2.71) 

 
1.00 

1.22 (0.87, 1.69) 
1.48 (0.79, 2.79) 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

 
1.00 

0.48 (0.33, 0.69) 
0.83 (0.53, 1.29) 

  
1.00 

0.67 (0.40, 1.11) 
1.02 (0.59, 1.77) 

Falls (within last 2 years) 
No 
Yes 

 
1.00 

0.90 (062, 1.32) 

  
1.00 

0.85 (0.57, 1.28) 

Number of acute complaints 
(in last 4 weeks) 

 
1.10 (1.04, 1.17) 

  
1.10 (1.03, 1.18) 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 

ethnicity, religion, residential area, insurance type. 
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Table 4. Logistic regression models for hospital admissions in the diabetes population 

 Unadjusted OR 
(95% (CI) 

Model 1 OR 
(95% CI) 

Model 2 OR 
(95% (CI) 

Presence of other LTCs 
Diabetes only 
Diabetes +comorbidities 

 
1.00 

1.25 (0.77, 2.03) 

 
1.00 

0.99 (0.59,1.65) 

 
1.00 

0.81 (0.47, 1.39) 

Age 
18-35 
36-55 
≥56 

 
1.00 

0.71 (0.34,1.46) 
1.11 (0.55,2.23) 

 
1.00 

0.62 (0.29, 1.34) 
1.04 (0.48, 2.28) 

 
1.00 

0.63 (0.29, 1.40) 
0.95 (0.42, 2.16) 

Sex 
Male 
Female 

 
1.00 

2.30 (1.47,3.59) 

 
1.00 

2.31 (1.39, 3.83) 

 
1.00 

1.79 (0.89, 3.58) 

Marital status 
Married 
Never married 
Separated/widowed 

 
1.00 

0.58 (0.07,4.51) 
1.62 (0.99,2.66) 

 
1.00 

0.43 (0.52, 3.58) 
0.99 (0.56, 1.75) 

 
1.00 

0.35 (0.04, 2.98) 
0.96 (0.54, 1.72) 

Education 
No school 
Primary level 
Secondary level 
Higher education 

 
1.00 

1.07 (0.47,2.41) 
0.72 (0.31,1.65) 
0.64 (0.25,1.63) 

 
1.00 

1.16 (0.49, 2.74) 
0.82 (0.33, 2.01) 
0.81 (0.29, 2.23) 

 
1.00 

1.16 (0.48, 2.78) 
0.77 (0.31, 1.92) 
0.72 (0.25, 2.05) 

Ethnicity 
Javanese 
Sundanese 
Minang 
Others 

 
1.00 

1.61 (0.85,3.03) 
1.24 (0.46,3.37) 
1.08 (0.68,1.71) 

 
1.00 

1.68 (0.87, 3.27) 
1.16 (0.41, 3.22) 
1.19 (0.72, 1.98) 

 
1.00 

1.71 (0.87, 3.37) 
1.01 (0.38, 3.18) 
1.13 (0.68, 1.89) 

Religion 
Islam 
Christian 
Hindu 
Other 

 
1.00 

0.82 (0.31,2.12) 
0.94 (0.36,2.47) 

1.00 

 
1.00 

1.16 (0.42, 3.18) 
0.98 (0.34, 2.84) 

1.00 

 
1.00 

1.19 (0.43, 3.32) 
0.99 (0.34, 2.88) 

1.00 

Residential area 
Urban 
Rural 

 
1.00 

0.97 (0.60,1.56) 

 
1.00 

1.10 (0.66, 1.84) 

 
1.00 

1.16 (0.68, 1.95) 

Insurance type 
No insurance  
Government insurance 
Private insurance 
 

 
1.00 

2.27 (1.40,3.64) 
1.76 (0.75,4.10) 

 
1.00 

2.51 (1.51, 4.18) 
2.50 (1.00, 6.26) 

 
1.00 

2.34 (1.39, 3.92) 
2.60 (1.03, 6.59) 

Smoking habit 
Never smoked 
Current smoker 
Previous smoker 

 
1.00 

0.27 (0.13, 0.54) 
1.18 (0.67, 2.08) 

  
1.00 

0.37 (0.15, 0.92) 
1.58 (0.75, 3.32) 

Falls (within last 2 years) 
No 
Yes 

 
1.00 

1.97 (1.23, 3.18) 

  
1.00 

1.90 (1.13, 3.19) 

Number of acute complaints 
(in last 4 weeks) 

 
1.09 (1.01, 1.19) 

  
1.05 (0.96, 1.16) 

*Adjustment for sociodemographic characteristics: age, sex, marital status, education, ethnicity, religion, 
residential area, insurance type. 
**Adjustment for sociodemographic and health-related characteristics: age, sex, marital status, education, 
ethnicity, religion, residential area, insurance type.  
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Appendix J. Topic Guide for Interviews 

Topic Guide A (Doctors) 

Introduction 

• Thank the participant for agreeing to be interviewed for the study 

• Recap participant information sheet, allow participants to ask questions 

• Sign consent form (two copies: one for participant, one for researcher) 

• Doctor background: age, duration of practice (overall, in current practice), 

additional training in diabetes care or general practice, duration of providing 

Prolanis care 

 

Topics to be covered 

Doctors’ experience of: 

• The implementation of Prolanis in their practice 

• The types of services the primary care team provide for patients with 

diabetes 

• The difference between Prolanis and their previous practice of diabetes care 

• The involvement of community groups in diabetes care  

• The provision of support for self-management 

• The accessibility of evidence-based information necessary for diabetes care 

for the primary care team 

• The storage and utilization of patient information in their diabetes care  

• The organization of overall diabetes care (orientation, leadership of the 

organization) 

• Challenges in diabetes care 

• Opportunities for improvement in diabetes care 

• The participants perception of Prolanis in general 

 

Conclusion 

• Sum up what has been discussed 

• Ask if there is anything else the participant would like to mention 

• Close the interview, thank the participant for their participation 
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Topic Guide B (Patients) 

Introduction 

• Thank the participant for agreeing to be interviewed for the study 

• Recap participant information sheet, allow participants to ask questions 

• Sign consent form (two copies: one for participant, one for researcher) 

• Patient background: age, occupation, education, duration of diabetes, 

accompanying disease, medication being used, overall management and 

coping with diabetes 

 

Topics to be covered 

Patients’ experience of: 

• The types of services patients receive from the primary care team 

• Noticeable differences between their current and previous diabetes care  

• The involvement of community groups in diabetes care from the primary care 

team  

• The provision of support from the primary care team for self-management 

• The information provided by the primary care team regarding diabetes and 

its care 

• The continuity of care from the primary care team  

• The organization of overall diabetes care (making appointments, 

prescriptions, referrals, lab tests) 

• Challenges in diabetes care 

• Opportunities for improvement in diabetes care 

• The participants perception of their diabetes care in general 

 

Conclusion 

• Sum up what has been discussed 

• Ask if there is anything else the participant would like to mention 

• Close the interview, thank the participant for their participation 
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