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Foreword
Writing a thesis is known to be a challenge for many students and I can assent that it is a difficult process. Especially when you decide to start all over again with a new subject and to write it at the other site of the ocean. I am very grateful that Anna Nieboer gave me the opportunity to start with a new subject and was willing to be my supervisor. She has been very helpful and motivating and gave me the confidence that I was able to finish my Master. I would also like to thank Jane Cramm and Joris van de Klundert who were willing to be the co-evaluators of my thesis and whose feedback aided in improving the quality of my thesis. 
Samenvatting

Depressie is een ziekte die veel voorkomt in Nederland en hoge kosten met zich meebrengt. Het welzijn van het individu wordt in hoge mate beinvloed door een depressie, omdat het de sociale, emotionele en fysieke mogelijkheden beperkt. Wanneer een depressie niet (adequaat) behandeld wordt, kan de depressie chronisch worden. Belangrijke knelpunten in de zorg voor patiënten met een depressie zijn onderdiagnostiek, onder of overbehandeling, therapieontrouw en de passieve rol van de patiënt in de keuze van een behandeling.

Het Chronic Care Model (CCM) is een model, bestaande uit zes componenten, dat een kader vormt voor het verbeteren van de kwaliteit en uitkomsten van de zorg voor patiënten met chronische ziekten. Disease management programma's (DMP) zijn vaak gebaseerd op het CCM en zijn ingevoerd om de kwaliteit en efficiëntie van de zorg voor chronisch zieke patiënten te verbeteren. DMPs hebben al significante verbeteringen laten zien, maar meer kennis is nodig over de effectiviteit van DMPs. Om bij te dragen aan deze kennis is een nationaal programma opgezet met als doel het evalueren van 22 DMPs gericht op verschillende chronische ziekten. In deze studie wordt het DMP voor patiënten met een depressie, een van de 22 DMPs, geanalyseerd. Het doel is om vast te stellen of de interventies overenkomen met het CCM, wat de effecten van de DMP zijn op de kwaliteit van zorg en of er verschillen zijn in uitkomst indicatoren tussen patiënten die volgens het DMP behandeld zijn en patienten die volgens de standaard zorg behandeld zijn.

Documenten zijn geanalyseerd om vast te stellen welke interventies zijn geimplementeerd. Verder is de ACIC-S gebruikt om de kwaliteit van zorg te bepalen en geanonimiseerde patiënten gegevens, geregistreerd door huisartsen, zijn statistisch geanalyseerd.  

De interventies gebruikt in het DMP voor patiënten met een depressie kwamen overeen met de zes componenten van het CCM en waren gericht op patiënten, professionals, alsook op de organisatorische aspecten van de zorg. De kwaliteit van zorg was verbeterd, echter verdere verbetering naar het niveau van optimale ondersteuning van chronische zorg is nog mogelijk. Verder werden effecten gezien op het antidepressiva gebruik bij patiënten met milde depressie en op het doorverwijsgedrag bij patiënten met een ernstige depressie.

Voor verdere analyse van de effecten van het DMP bij patiënten met depressie is het noodzakelijk de registratie van indicatoren te verbeteren. Uitkomsten van evaluaties moeten betrouwbaar zijn om het management en artsen op goede wijze te kunnen ondersteunen in hun besluitvorming rondom beleid en behandeling. Verder onderzoek is nodig om te kunnen verklaren waarom de registratie van de indicatoren zo slecht is uitgevoerd door de huisartsen van de tien gezondheidscentra.

Abstract
Depression is a disease that is common in the Dutch population and is one of the most expensive diseases in the Netherlands. Depression has a major impact on the wellbeing of the individual, because it limits social, emotional as well as physical abilities. When not (adequately) treated depression can result in chronicity. Important bottlenecks in the care for patients with depression are underdiagnosis, under or overtreatment, non-compliance and the passive role of the patient in the treatment choice. 

The Chronic Care Model is a model, consisting of six components, that gives guidance to improve the quality and outcomes of care for chronically ill patients. Disease Management Programmes (DMP) are often based on the CCM and have been introduced to improve the quality and efficiency of chronically ill patients. DMPs have already shown significant benefits, but more knowledge is needed about the effectiveness of DMPs. To contribute in gaining this knowledge a national programme has been set up with the aim to evaluate 22 DMPs for several chronic diseases. In this study the DMP for patients with depression, one of the 22 DMPs, has been analysed. The aim is to determine if the interventions are in line with the CCM, what the effects of the DMP are on the quality of care and if there are differences in outcomes between patients treated according to the DMP and usual care. 

Document analysis was used to determine which interventions were used in the DMP. Furthermore, the ACIC-S was used to determine quality of care and anonymised patient data, registered by the GPs, were statistically analysed. 

The interventions that were used in the DMP for patients with depression were in line with the six components of the CCM and focus both on patients and health care professionals as well as on organisational aspects of care. Improvement in the quality of care was seen, but can be further improved to the level of optimal support of chronic illness care. Also effects were seen on antidepressant use for patients with mild depression and on referral behaviour for patients with severe depression.

For future analysis of the effects of the DMP for patients with depression registration of indicators needs to be improved. Management can only be supported in their decision making and physicians in determining next treatment steps when the supporting outcomes are based on sound analysis. Further research is needed to explain why the registration of the indicators was so poorly performed by the GPs of the ten health centres. 
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1. Introduction

1.1 Depression

Depression is a chronic disease that is most common in the working population (Wang et al. 2004). In the Netherlands approximately 546.500 adults aged 18 to 65 years old suffered from depression in 2007 according to the last population study (De Graaf et al. 2010). It is one of the most expensive diseases in the Netherlands, with costs of 540 million Euros in 2007 (Slobbe et al. 2011). Costs for depression consist of direct treatment cost and indirect cost. Indirect costs arise from increased mortality attributable to the disease and morbidity that reduces the individual’s productivity (Wang et al. 2004; Weingarten et al. 2002). The latter causing the majority of the cost (Wang et al. 2004). 

Depression is characterised by one or more depressive episodes (Beck et al. 2008). These episodes persist for at least two weeks and include depressive mood or loss of interest, together with four other depressive symptoms, leading to impairment in functioning (ibid.; Spijker 2002a). Depression occurs as a result of a combination and the interaction of several factors, explained in the dynamic stress vulnerability model (Ormel et al. 2001). Four groups of determinants of depression are identified in the model: demographic factors, like age and sex; psychobiological factors, like genetics, temper and intelligence; social factors, like environment related vulnerability and defensibility; and life events, like traumatic experiences (Ormel et al. 2001). The clinical course of depression can be capricious and can vary from subtreshold syndromes, to single or multiple recurrent episodes to even chronicity (Spijker, 2002a). 

Depression has a major impact on the wellbeing of the individual, because it limits the social, emotional and physical abilities (Bijl & Ravelli 2000). The perceived health of people with depression is worse than patients without a chronic condition (Wells et al. 1989). Patients with depression also have increased mortality rates which are possibly caused by increased suicide rates, unhealthy behaviour (smoking, alcohol, unhealthy eating), non-compliance with the treatment, biological deregulations or psychological reactions to developing an illness (Cuijpers & Schoevers 2004). Furthermore, it is known that depression can also occur as comorbidity with chronic somatic conditions in developed countries as the risk to develop a depression is increased in people with one or more chronic diseases (Mossavi et al. 2007). The health outcome of chronic diseases can be negatively affected when depression co-occurs (ibid.). Vice versa chronic somatic conditions also co-exist with depression (Nuijen, 2009). In addition, elevated rates of other mental disorders are seen in patients with depression compared to people without depression (Rhonde et al. 1991). 
1.2 Bottlenecks in the treatment of patients with depression

Depression is a disease that is characterised by high recurrence rates and a low number of patients that reach remission after treatment. The duration of the depression episode can differ per person. Although 50% of the patients affected with depressive episodes recover within three months, 20% of the patients with depression do not recover after two years (Spijker et al. 2002b; Mossavi et al. 2007). The risk exists that the depression results in chronicity when not (adequately) treated with recurrences and increased disability in time (ibid.). 

Treatment of depression starts in the primary care setting. The care provided by General Practitioners (GP) is important in managing the depression (Os et al, 2006). Kessler and colleagues (1994) described that the majority of people with psychiatric disorders do not receive professional treatment. Underdiagnosis can occur because people often do not seek professional help for their psychiatric symptoms (Beddington et al. 2000). Although severity of the symptoms influences the professional health seeking behaviour of people, they often do not seek help despite the presence of a high level of psychiatric symptoms (ibid.). Oliver and colleagues (2005) found in their study that people suffering from psychiatric symptoms prefer to seek help from their friends and families and young people (16-24 years) are even less likely to seek professional help from their GP. If people do decide to seek professional help underdiagnosis can still occur as a result of vagueness and differences in opinion between professionals and disciplines about identifying the problem and diagnosing depression (Baan et al. 2003). Only 40-50% of depressive patients are recognized by GPs (Os et al, 2006), which illustrates that physicians find it difficult to recognize and diagnose patients with depression (Harman et al, 2001). The study of Os and colleagues (2006) also shows that when depression occurs as comorbidity it is more often under-recognized by GPs, suggesting that GP’s find it difficult to change focus and consider both physical and mental health as cause of the patient’s complaints. Missed diagnosis is therefore one of the most important bottlenecks in the care for people with depression. Improving recognition and diagnosing depression is a first step to improve the care for patients with a depression. 
Furthermore, those that are diagnosed and treated often do not receive optimal care. Discussion between professionals in different domains about what the best treatment should be, does not contribute to good alignment between the different professionals concerned with the care for the patient (Baan et al. 2003). To give guidance to diagnose and treat depression a GP guideline for depression (NHG-standaard) was implemented in The Netherlands in 1994 (and adjusted in 2004). After the implementation of the guideline the number of people that received treatment for their depression increased (Schoemaker et al. 2012). The number of people registered with a depression at the GP doubled between 1994 and 2007 (ibid.) and the use of antidepressants increased from 2,9 million prescriptions in 1997 to 6,8 million in 2008 (Wieren et al. 2012). Considering that there are no indications of changes in the prevalence of depression or depressive feelings in the last ten years in the Dutch general population, the implementation of the GP guideline probably contributed to this increase due to better recognition and earlier detection of depression by the GPs (Schoemakers et al. 2012). However, there are indications that primary care for patients with depression in the Netherlands is still not sufficient (Vergouwen 2007). Despite the increase in registered depression, Van Noorden and colleagues (2012) found that approximately one third of the patients with depressive disorders do not achieve remission after several adequate treatment trials and recurrence rates are as high as 30-40% for depression in community and primary care settings (Weel-Baumgarten et al. 2000). So despite available effective treatments no signs of decreasing prevalence are seen as yet (Vergouwen et al. 2007). This depression paradox could possibly be caused by inadequate treatment (e.g. under or overtreatment) or therapy non-compliance (Ormel et al. 2004). This is illustrated by the discrepancy that exists between the treatment that should be given according to the guideline and the treatment that is actually given in practice (Vergouwen et al. 2007). Treatment decisions that are not consistent with the guidelines result in over and under treatment (Tiemeier et al. 2002) forming a second important bottleneck in the treatment of depression. Tiemeier and colleagues (2002) analysed the adherence to guidelines in the treatment of depression and found that 31% of the treatment decisions for depression in the Netherlands was not in line with the guidelines. For GPs in specific 34% of the treatment decisions were not according to guidelines, of that 22% resulted in undertreatment and 12% in overtreatment (Tiemeier et al. 2002). The percentage of appropriate decisions increased when the depression was more severe (72%) and decreased to 59% in case the depression was subtreshold or mild (ibid.). Van Os et al. (2006) found that 25% of the patients with a persistent depression that were correctly diagnosed did not receive psychopharmaca, and 25% received a dosage that was too low. For 10% of the patients that received an adequate dosage the psychopharmaca was prematurely discontinued (ibid.). Also Wang and colleagues (2004) state that the quality of the prescribed treatment is poor resulting in only a minority of the patients actually receiving the appropriate dosage for the appropriate time. Furthermore, when the appropriate treatment is prescribed the risk of therapy non-compliance exists, illustrated by the high percentage (53%) of patients that discontinue treatment (Demyttenaere et al. 2001). 
A third important bottleneck is the passive role of the patient in the treatment choice and the treatment. The relationship between the professional and the patient can contribute to the quality of care provided, by informing and educating patients so they can become more involved in the treatment plan (Ormel et al. 2003). Adequate treatment is more likely when patients are educated better (van Os et al. 2006). Although GPs are motivated to treat patients with depression 88% of the questioned GPs would like to receive more training and would like to have more time for depressive patients in their schedule (Oöpik et al. 2006).

1.3 The Chronic Care Model and Disease Management Programmes

The problems health care systems are struggling with in dealing with chronically ill patients in general, is a lack of care coordination, a strong focus on acute care, disregard of preventive care and providing inappropriate care (Hunter & Fairfield 1997). The system is focusing on the best treatment of the ill and the development of expensive treatments used in the final stage of the disease instead of on the prevention of illness and less expensive treatments at an earlier stage (Walburg et al. 2006). Although treatments have advanced, patients often do not receive desirable or necessary care (Lemmens et al. 2011). The depression paradox shows that provided care for patients with a depression is also suboptimal. Ormel and colleagues (2004) state that to reduce the prevalence of depression care should be more efficient, more proactive and population based. With a central position for stepped-care, care programmes, co-operations between primary and secondary care and finally assigning resources based on disease burden and (cost) effectiveness (Ormel et al. 2004). 

The Chronic Care Model (CCM) is a model that gives guidance to organisations that want to improve their management of chronic illnesses, especially within the primary care setting (Bodeheimer et al. 2002). The aim is to change care from acute and reactive to proactive, planned and population based through six interrelated system changes (Coleman et al. 2009b). Disease management programmes (DMPs) are often based on the CCM and have been introduced to improve the quality and efficiency of care for patients with a specific chronic illness (Weingarten et al. 2002; Walburg et al. 2006). A definition for disease management that is widely used in the research literature is the definition of Ellrodt and colleagues (1997) “A multidisciplinary approach to care for chronic diseases which coordinates comprehensive care along the disease continuum and across health care delivery systems”. Disease management can be used to achieve managed care, or it can be seen as a standalone mechanism to improve the effectiveness of care (Hunter & Fairfield 1997). 

DMPs have already been implemented for several chronic diseases, like COPD, cardiovascular diseases, diabetes and also for depression. Results of DMPs vary across diseases, target groups and also health care settings due to the differences in description of interventions and methodology (follow-up duration, outcome measures and study design) (Lemmens et al. 2011). Therefore it remains difficult to determine why a particular intervention will work, for whom and under what circumstances (Lemmens et al, 2011). Thus, it is important that evaluations of DMPs give an adequate explanation of the effects of disease management that decision makers and managers can use to make sound decisions and know how to organise care for diseases in the future (Lemmens et al. 2011, Walburg et al, 2006). A better understanding of the way programmes affect outcomes will help decision makers to invest wisely (Coleman et al, 2009a). It is therefore important to align programmes (e.g. using similar structure, process and outcome measures) to be able to make sound comparisons and to determine its effectiveness (Lemmens et al. 2011). 

1.4 Evaluation of DMP for patients with depression

Interventions used in DMPs for depression already have shown significant benefits in several reviews on disease control, adherence to guidelines, patient care, patient experience, patient adherence to treatment regimen and adequate prescription of treatment (Weingarten et al. 2002; Ofman et al. 2004; Mattke et al. 2007; Badamgarev et al. 2003). However, it is not clear which interventions will result in the greatest improvements in care and therefore several different programme designs are being used (Weingarten et al. 2002). 

In the Netherlands a national programme on “disease management of chronic diseases” is carried out by ZonMw (Netherlands Organisation for Health Research and Development). 22 DMPs for several chronic diseases, all consisting of patient-related, professional and organisational interventions, will be implemented and evaluated (Lemmens et al. 2011). This national programme will contribute to the knowledge about DMPs effectiveness and also the effect that disease-specific characteristics will have on the effectiveness of the DMP can be determined (ibid.). The DMP for patients with depression is one of the programmes that is part of the national programme. It is implemented by the Stichting Gezondheidscentra Eindhoven (SGE) in the region of Eindhoven, The Netherlands. The DMP for patients with depression focuses on patients that are 18 years or older with mild to severe depression, who enter the health care system in the primary care setting. To gain insight in the mechanisms of these kind of programmes, the elements of the programme that are potentially effective, the feasibility of the programme and which factors will determine success or failure of the programme evaluation of the programme is needed (ibid.). 

In this study the effects of the DMP for patients with depression on the quality of care (CCM compliance) and patient outcomes will be evaluated. 

The following research questions have been formulated:

Does the DMP for patients with depression implemented in the region of Eindhoven improve the effectiveness of health care delivery? 

· Which interventions have been implemented in the context of the DMP for patients with depression?

· Are the interventions used in the DMP for patients with depression in line with the six components of the Chronic Care model?

· Is the DMP for patients with depression associated with improvement in the quality of care for the six components of the Chronic Care Model?

· Do outcome indicators differ between patients with mild or severe depression that are treated according to usual care and treated according to the DMP? 

1.5 Bookmark

In the next chapter the theoretical framework will be presented. In this chapter the Chronic Care Model and DMPs will be explained. Furthermore, previous findings of DMPs for patients with depression are discussed as well as psychopharmaca use, lifestyle factors and referral behaviour described in previous research literature. In chapter three the methodology used in this study will be explained. In chapter four the results of the analysis will be presented followed by the discussion and conclusion in chapter five. 

2. Theoretical framework

2.1 Chronic Care Model

To improve the effectiveness of management of chronic illness and improving patient outcomes, several interventions have been implemented and evaluated (Coleman et al. 2009a). These interventions can be placed on a continuum for chronic care improvement from “no attempt to redesign practice” to “substantial attempt to redesign practice” (ibid.). Coleman and colleagues (2009a) concluded that interventions that focus on redesigning care delivery, like the CCM, are more effective in improving health outcomes and reducing cost than interventions that only target patients. 

The CCM has been developed by Wagner and colleagues and aims at changing the way care is delivered to chronically ill people to realise better health care outcomes (Coleman et al. 2009b). Wagner and colleagues (1996) concluded that quality is mediocre because there is a mismatch between chronically ill patient's needs and a health system that focuses mainly on diagnosing and treating acute conditions. To optimise the health of chronically ill people a high-quality medical care system is needed, that can educate and support patients and which provides evidence based care (Coleman et al. 2009a). The CCM shows that to accomplish this kind of health care system, practice system changes are needed that will redesign the medical practice (Bodenheimer et al. 2002). The CCM can be used as a guide to improve the management of chronic illness (Bodenheimer et al. 2002). The model can be adjusted for a disease and local conditions, as it does not provide any specific interventions that should be used (Glasgow et al. 2001). It rather provides a framework for basic changes that will support care that is evidence-based, population-based and patient-centred (Glasgow et al. 2001; Coleman et al. 2009b). 

Figure 1. 

Chronic Care Model

The model consists of three overlapping domains: the community, the health care system and the institution itself (Bodenheimer et al. 2002). Because all three domains will affect the health care institutions, improvement of chronic care depends on the external conditions in the community and the health system and also on the internal situation of the institution itself (ibid.). Figure 1 illustrates the CCM and presents the six components that should interact with each other to support and strengthen the productive interaction, as shown at the bottom of the model, between professionals and the patient and his or her family (Coleman et al. 2009b). In the end the interactions will result in higher quality of care and better outcomes. The external components are the community and the health system and the internal components, which lie within the institution itself, are self-management support, delivery system redesign, decision support, and clinical information systems (Sperl-Hillen et al. 2004). Although evidence is present that the component self-management improves the outcomes in chronically ill, it is often neglected by caregivers (Wagner et al. 1997). Caregivers are often organized to respond on acute and urgent needs of patients and not to fulfil the clinical and self-managements needs of the chronically ill (ibid.). By redesigning the delivery system these needs can be fulfilled and redesign can also accomplish that practitioners will comply with protocols and guidelines (ibid.). Clinical information systems can provide important information about patients, their care and their outcomes, which can be used to support a proactive approach by reminding patients for follow up (ibid.). 

Published evidence suggests that by using the components of the CCM process outcome measures can be improved for chronically ill people (Bodenheimer et al. 2002; Coleman et al. 2009b). However, it cannot be unambiguously concluded that when more components of the CCM are used or if a specific combination of components of the model are used it is more likely to be effective (Bodenheimer et al. 2002). Nor can one component be stated as essential for effectiveness (ibid.). However, there have been recent randomized controlled trials, meta-analyses, and observational studies that address the importance of an integrated approach to improving chronic illness care. Tsai and colleagues (2005) concluded for example that clinical outcomes and processes of care are improved for patients with chronic diseases when one or more elements of the CCM are used in the interventions. And Ouwens and colleagues (2005) give recommendations about which interventions should be part of the DMP (at least professional-directed, organisational and patient-related interventions), although they do state that to determine the effectiveness of the programmes definitions should be more consistent. 

2.2 Disease Management Programmes
DMPs for specific chronic diseases are designed using the CCM as a framework. DMPs consist of a combination of patient-related, professional and organisational interventions (Lemmens et al. 2011). Hunter & Fairfield (1997) explain that instead of providing care as separate episodes or separate encounters with different parts of the health care system, disease management focuses on the natural course of the disease that the patient is experiencing. In addition, Walburg and colleagues (2006) state that care provided according to the disease management principles is proactive instead of reactive, besides treatment also aimed at prevention, based on integrated multidisciplinary protocols, intensive involvement of patients and orientation is on outcome not on process. Hunter & Fairfield (1997) identify three parts of disease management: a knowledge base, including guidelines for the care that needs to be provided, the care delivery system, where no boundaries exist between specialties and institutions and a continuous improvement system. 

It is postulated that DMPs will improve the care delivered to chronically ill people, which will have a positive effect on the health of the patients, patient satisfaction and quality of life (Drewes et al. 2008). Although limited research had been performed to determine the effectiveness of DMPs, they lead in general to significant improvements on clinical outcome measures, mortality, quality of life, process outcomes measures, patient satisfaction and health usage (ibid.). Positive effects are seen for individual interventions, but because interactions between interventions are often ignored, the effectiveness of the disease management program as a whole cannot yet be determined (Walburg et al. 2006). It is also unclear what the benefits of DMPs are in different settings and different patient groups (Lemmens et al, 2011). Furthermore, several factors can influence the success of disease management, such as the commitment of managers (Hunter & Fairfield (1997), leadership and the financial environment (Bodenheimer et al. 2002). 

2.3 Interventions and effectiveness of DMPs for patients with depression 

DMPs for patients with depression have been implemented to improve the quality of care and evaluations have been performed to determine the effectiveness of the programmes.  Several reviews have been published that discuss the effects of DMPs for depression. Weingarten and colleagues (2002) reviewed the literature to evaluate the effectiveness of disease management for depression, which was one of the diseases studied. Interventions were divided in provider and patient interventions, both containing education, reminders and feedback for providers and financial incentives for patients. DMPs for depression resulted in significant benefits on disease control in 40% of the programmes containing provider education interventions. Also significant results on disease control (outcome) were seen for 53% of the programmes containing provider feedback interventions and for 40% of the programmes containing provider reminders. Also significant effects were seen on provider adherence to guidelines (process) for all three interventions (education 64%, feedback 67% and reminders 62%). Significant effects of patient interventions on disease control were seen for 55% of the programmes with patient education, 67% of the programmes with patient reminders and for 1 programme that used financial incentives for patients. Weingarten and colleagues (2002) conclude that it is not clear what specific intervention will produce the greatest improvement and because this is not yet known there are still several different programme designs. Ofman and colleagues (2004) also performed a literature review to assess the clinical and economic effects of disease management for depression among others. DMP showed significant improvements in patient care for depression (ibid.). Ofman and colleagues (2004) could not evaluate economic effects because only a few studies were performed that evaluated costs and health care utilization. The findings were not consistent and studies did not always take implementation costs of the DMP into account. More long term studies are needed to determine if DMPs will reduce health care cost. Mattke and colleagues (2007) assessed the evidence for the effect of several DMPs, also for depression, on disease control, quality of care and cost. For depression adherence to clinical guidelines, disease control and patient experience were improved. No conclusive evidence was seen for improvement of clinical outcomes. However, an increase of health care utilization and costs was seen. Mattke and colleagues (2007) concluded in general for DMPs that although quality of care is likely to be improved, a reduction of the health care cost is not certain. Badamgarev and colleagues (2003) especially focussed on DMPs for depression and evaluated the effectiveness. The results showed significant improvements for patient satisfaction, patient adherence to treatment regimen and adequate prescription of treatment. DMPs had also an effect on health care utilisation and cost which both increased. Neumeyer-Gomen and colleagues (2004) found in the literature that DMPs for depression decreased the severity of the depression significantly and that patient satisfaction and adherence to treatment were also improved significantly. Neumeyer and colleagues (2004) concluded that DMPs improve quality of care for depression.

2.4 DMP for patients with depression implemented by the SGE

The DMP for patients with depression focuses on patients that are 18 years or older and seek help in the primary care setting for their complaints. The DMP aims at improvements at patient, health centre and community level to improve quality of care and outcomes. 

At the patient level the DMP aims at optimal self management accomplished by using the correct intervention and by good patient education. Another goal is to improve the depression related quality of life of the patient. At the health centre level the DMP aims to early recognise depressive complaints and to prevent people that are at risk to develop a depression. Furthermore, the DMP aims at diagnosing depression following the NHG-standaard, delivering care using the Stepped Care Method and prescribing the most adequate treatment to the patient. And also to stimulate multidisciplinary cooperation and that the patient is treated by the right professional at the right time. Timely referral of patients with severe depression, using the BDI as aid, to the secondary care setting is therefore also a goal of the DMP. By improving the delivery and quality of care the DMP aims in the end at reducing the number of patients that have depressive feelings for over six months. At the community level the DMP aims at reducing the prevalence of patients with depression and to reduce referrals to the secondary care setting by optimization of the care in the primary care setting. 

Psychopharmaca

The efficacy of antidepressants for patients with severe depression treated in the primary care setting has been proven (Simon, 2002). However, there is only some evidence for the efficacy of antidepressants for patients with mild depression (ibid.). The DMP for patients with depression aims at reducing antidepressant use in patients with mild depression by starting with minimal interventions, chosen by the GP and patient together, without antidepressants. Only in exceptional cases a minimal intervention will directly be combined with antidepressant therapy. Therefore it is expected that the use of antidepressants will be lower for patients with mild depression treated according to the DMP than treated according to usual care. No changes are expected for patients with severe depression because antidepressants will be directly prescribed, which is not different from the care as usual. The DMP does indicate that patients need to be referred within a month and therefore it is expected that patients with severe depression will start treatment sooner after being diagnosed than in usual care. 

Lifestyle and Comorbidities 

Unhealthy behaviour like smoking and unhealthy eating contributes to the increased mortality rates in patients with depression (Cuijpers & Schoevers 2004). Several reviews have been published that study the association between unhealthy behaviour and depression. Research data show that smoking increases the risk of developing depressive symptoms due to changes in the neurophysiology (Paperwalla et al 2004, Mendelsohn 2012). Conversely, young adults with a history of depression have an increased risk to initiate smoking compared to those without a history of depression (Mendelsohn 2012). Thus, patients with depression are more likely to smoke than non-depressed people, resulting in the increased prevalence of smokers under patients with depression (Covey et al 1998; Mendelsohn 2012). Furthermore, patients with depression have more difficulty to stop smoking than people without depression (Covey et al 1998, Paperwalla et al 2004). It is therefore important for health care providers to pay more attention to mood changes in patients with depression that quit smoking (Mendelsohn 2012). The association between obesity, a Body Mass Index (BMI) over 30, and depression is also bidirectional: people with obesity had a 55% increased risk to develop depression over time and patients with depression had a 58% increased risk of developing obesity (Luppino et al 2010). The number of patients that stopped smoking and average BMI and the number of patients with a BMI over 30 (obesity) can therefore be used as lifestyle indicators to analyse if providing care through a DMP has an effect on smoking behaviour and BMI. Other lifestyle indicators or more general health indicators are glucose and cholesterol levels of the patients. Increased glucose and cholesterol levels are a risk factor for developing diabetes and cardiovascular disease. In addition, smoking and quit smoking, physical inactivity, obesity and also depression increase the risk for diabetes and cardiovascular disease as well (Poortvliet et al. 2007). 

It is known that depression is an illness that occurs often in combination with other mental and somatic (chronic) diseases (Nuijen 2009). There are indications that there is a bidirectional relationship between depression and many other medical illnesses (Evans et al 2005). Thus not only is there the risk of developing depression when suffering from another medical illness, but depression itself may be a risk factor for developing other chronic diseases (ibid.). This is illustrated by the fact that around 50% of Dutch patients that were diagnosed with depression also experienced anxiety in the same period and between 47%-80% of the patients experienced the co-existence of a somatic chronic disease (Nuijen 2009). Illustrated by a 20 to 50% increased risk to develop diabetes for patients with depression (Poortvliet et al. 2007) and depression being associated with cardiovascular disease (Aromaa et al. 1994). 

Although DMPs focus on lifestyle changes no reviews describe the effects on these lifestyle factors in patients with depression. The DMP for patients with depression studied also focuses on lifestyle changes to improve health and reduce risk factors. It is therefore expected that differences will be seen in lifestyle indicators between patients that are treated according to the DMP compared to patients that are treated according to usual care. 

Referral behaviour of GPs to other health care providers 

Diagnosis and treatment of depression starts in the primary care setting. Patients that are treated by their GP do not often have recurrences and mortality and suicide rates are lower than in patients that are referred to psychiatric care (Weel Baumgarten et al 1998). Weel Baumgarten and colleagues (1998) therefore conclude that many of the patients diagnosed with depression can be treated very well by their GP in the primary care. 

The DMP focuses on providing care for patients with depression in the primary care setting. Patients that are diagnosed with mild depression are treated in the primary care setting as long as possible, starting with minimal interventions. Only in case the depression appears to be severe during the treatment after all or in case the patients does not show any improvements and the depression worsened the patient will be referred to the secondary care setting for further treatment. It is therefore expected that patients with mild depression treated according to the DMP will be less often referred than patients with mild depression treated according to usual care. According to the DMP patients that are diagnosed with severe depression need to be referred to the secondary care setting within one month. Patients that are treated according to the DMP will therefore be expected to be referred to the secondary care setting within shorter time than patients treated according to usual care. More patients treated according to the DMP are therefore expected to be referred than patients treated according to usual care. 

Severeness of the depression

The stepped care method that is being used in the DMP assumes that different patients need different levels of care (Katon et al. 2001). And to reduce the prevalence of depression stepped care programmes are necessary according to Ormel and colleagues (2004). It is expected that treating patients with mild depression with minimal interventions and refer patients with severe depression within one month to start treatment quickly will result in improvement of the severeness of the depression (BDI) and in the end a lower prevalence. 

3. Methods

3.1 Setting and design

The Foundation of Health Centres (SGE) in the region of Eindhoven consists of ten health care centres located in different neighbourhoods of Eindhoven and provides care for approximately one third of the population (57.000 patients) of Eindhoven. Several disciplines are connected to these centres; among those are GPs, pharmacists, physiotherapists and psychologists to provide integrated care in the primary care setting. One part of the provided care is the disease management programme for people that suffer from depression and who seek care in the primary care setting. This programme has been implemented in 2007 and focuses on all patients in the population that are aged 18 years or older. 

The DMP is based on the stepped care model, which means that treatment is started with the least invasive method. The first step consists of the GP determining if patients suffer from mild or severe depression using a standardised decision model. The next step is to determine the treatment step for each patient, which will be decided by the GP and patient together. Patients with mild depression will be treated according to one of the minimal interventions, for example psycho education. Patients with severe depression will be treated with psychotherapy alone or in combination with psychopharmaca.  

The depression population in the region of Eindhoven is comparable with findings in the research literature according to the baseline measurement performed by the SGE. Women have a two time increased risk for developing depressive feelings or a depression and also age and a low social economic status increased the risk for developing a depression. In addition, patients with depression have an increased risk for developing co morbidities compared to patients that are not diagnosed with depressive feelings or depression. 

In this study the disease management programme for patients with depression will be described, the level of the quality of chronic care will be analysed and the effect on patient outcomes will be compared between patients treated according to the DMP and usual care. 

3.2 Data 

Interventions
To describe the interventions used in the disease management programme for depression and their relation to the chronic care model, an information folder for patients describing the treatment possibilities, the description of the Care Programme for Depression created by the SGE and an outline of an interview with the SGE project leader of the DMP for depression was used. Interview questions focussed on the interventions used in the DMP and were structured according to the Chronic Care Model. 

ACIC-S

The ACIC (Assessment of Chronic Illness Care) is a questionnaire for professionals and consists of 34 items based on the six components of the CCM. It was developed to assist in identifying areas for improvement and to determine if improvements were made in the chronic illness care (Bonomi et al. 2002). Cramm et al. (2011) validated a short version of the ACIC (ACIC-S) containing only 21 items. The reduction of the length of the tool makes it less burdensome for professionals to complete the questionnaire (Cramm et al. 2011). The ACIC-S can be used as an alternative to the ACIC to assess the quality of chronic care and identify areas for improvement (Cramm et al. 2011; Cramm & Nieboer 2012). The ACIC-S score can range from 0-11. ACIC-S scores from 0-2 represent little or no support for chronic illness care, 3-5 represent basic or intermediate support, 6-8 represent advanced support and 9-11 represent optimal or comprehensive integrated care for chronic illness (Frei et al. 2010; Cramm & Nieboer 2012). Because the ACIC-S is responsive to health care quality improvements and can be used as alternative to the ACIC (Cramm et al. 2011) it was chosen as an instrument in this study to determine quality of care over the years. Professionals of the ten health care centres that were part of the disease management programme for patients with depression were asked to complete the questionnaire. 

Outcomes

Clinical and demographic data of patients with the diagnosis mild and severe depression were collected from 2008 until 2011 from ten health centres in the region of Eindhoven. This selection was made because the first patients were treated according to the DMP from 2008 onwards. Only new patients with relevant short existing complaints will be eligible to be treated according to the DMP. Patient data were captured in the health care provider’s registries, anonymised and used to analyse the effects on patient outcomes between patients treated according to the DMP and patients treated according to usual care. Because GPs did not register if patients were treated according to the DMP or usual care one of the indicators of the DMP was selected to determine if patients were treated according to the DMP or not. Because the BDI is only registered as part of the DMP and is not part of usual care this indicator was used in this study to distinguish between patients that were treated according to DMP and patients that were treated according to care as usual.

The Beck Inventory Depression (BDI) is a screening measure that gives an indication of the severity of the depressive symptoms. It is a questionnaire that consists of 21 symptoms and attitudes that the patient needs to score (Sharp et al, 2002; Beck, 1988). The BDI is an instrument that has a high internal consistency in psychiatric as well as non psychiatric patients, pointing out its reliability (Beck et al. 2002). A strong positive relationship was found when compared to other well-researched instruments that measure depression, pointing out high concurrent validity (ibid.). Furthermore, the BDI was used to determine the effect in time on the severeness of the depression for patients that were treated according to the DMP. 

The second indicator was the number of patients with mild and severe depression using one or more antidepressants. Psychopharmaca use in the depression population was compared between patients treated according to the DMP and patients treated according to usual care.  Lifestyle was the third indicator that was compared between patients treated according to the DMP and usual care. Unhealthy behaviour was represented by smoking behaviour, alcohol use and a BMI over 30, indicating obesity. Increased mortality rates in patients with depression can among others be caused by unhealthy behaviour (Cuijpers & Schoevers 2004). The DMP also aims at improving the lifestyle of the patients. Therefore these  indicators for lifestyle were analysed to determine if there were differences between patients treated according to the DMP and usual care. In addition, glucose and cholesterol levels were used as indicator for the risk at diabetes and cardiovascular disease. Depression can occur as comorbidity with other chronic diseases, but also the other way around comorbidities (like anxiety, diabetes and cardiovascular disease) can occur with patients that have a depression. The outcome indicator comorbidities was therefore used to determine if there were differences in the number of patients with the comorbidities anxiety, diabetes and cardiovascular disease between the group of patients treated according to the DMP and usual care. The last indicator is the number of patients that were referred to the psychiatrist in the secondary care setting. This indicator was chosen to determine if referral behaviour is different for patients treated according to the DMP compared to patients treated according to usual care. 

3.3. Statistical analyses

SPSS version 20.0 for Mac was used for statistical analysis to analyse the effects of the DMP for patients with depression on the quality of care and patient outcomes. 

The one-sample T-test was performed to compare the average severeness of the mild and severe depression group for the different years. Furthermore, descriptive statistics were used to describe the demographic characteristics of the population for patients that were diagnosed with depression between January 2008 and December 2011 within the ten health care centres of the SGE. The Pearson Chi-Square test was used to determine if there were significant differences in demographic and clinical aspects between patients with mild or severe depression and for continuous clinical variables the independent t-test was performed. The Pearson Chi-Square test and independent T-test were also used to determine if significant differences existed between patients treated according to the DMP or according to usual care for demographic and clinical aspects and for several outcome indicators. 

4. Results

4.1 Interventions of the DMP

The Chronic Care model consists of three domains: the health system, the community and the institution itself. According to the CCM all three domains need to be taken into account in the DMP to improve chronic care and result in improved outcomes. The DMP for patients with depression is based on the breakthrough projects I (2004-2006) and II (2006-2007) of the Trimbos institute. This breakthrough project was set up to implement the NHG standard and the multidisciplinary guideline for depression (2005). To determine if all three domains have been taken into account in the DMP for patients with depression several documents have been analysed. This resulted in an overview of the interventions used in the DMP for patients with depression, differentiated to the six components of the CCM (see table 1). 

Health Systems

DMPs will become more effective when the health care system as a whole is organised in a way that makes it possible for the health care provider to focus on delivering chronic care.  

In this programme a project leader has been assigned to coordinate the DMP and the DMP has its own board of directors. In addition, time is assigned for people to take place in the  project group and practice nurses in mental health are hired and assigned to the DMP to be able to reallocate tasks from the GP to the practice nurse. This illustrates that manpower is made available and responsibilities have been assigned to people in the DMP. 

Financing of the programme is covered by the subsidy from ZonMw and additional financing from the policy rule of the integrated primary care. The SGE is negotiating with the insurance companies to create a DBC for the integrated care provided in the primary care setting for patients with mild depression for future financing. 

Community 

Cooperation between the health care providers of the DMP and health care providers in the community are important to deliver high quality care. Patients with depression need care provided by several disciplines. This programme has a multidisciplinary approach with involvement of internal and external providers. Cooperation exists internally with psychologists, physiotherapists, social workers, mental care practice nurses, GPs and a psychiatrist to narrow down the diagnosis. External cooperation exists with mental health care in the primary care setting (Basis GGZ), social workers, addiction care, psychologists, Virenze (ambulant mental health care) and other care providers in the secondary care setting. 

Table 1. Interventions and their relation to the CCM

	CCM components

	Health system
	Community
	Health care provider

	
	
	Self management support
	Delivery system design
	Decision support
	Clinical Information system

	Manpower made available for DMP

· Practice nurses

· Project group
	Internal cooperation

· Arrangements captured in protocols and instructions
	Personal patient treatment plan

· setting own goals

· patient diary
	Stepped Care


	Guidelines

· Multidisciplinary guideline

· NHG standaard 

· Stepped care model
	Systems

· GP information system (HIS)

· Electronic patient file (EPD)



	Responsibilities assigned in DMP

· Project leader

· Board of directors
	External cooperation

· with secondary care setting (mental health care) 

· Involvement of Trimbos and self-help groups

· family participation
	Increase patient’s knowledge  of disease and treatment

·  Patient brochure
	Exchange of knowledge between professionals 

· multidisciplinary meetings 

· Arrangements on content and organisation
	Evaluations

· Quarterly and yearly measurements of process and outcome indicators and patient satisfaction.

· New innovation evaluation with patient involvement

· Periodically evaluation of interventions and goals
	Information exchange between disciplines by integrated IT systems



	Structural financing
	
	Interventions supporting self management (see table 2)


	Bottleneck analysis

· Focus groups

· Client Council
	Training and education of professionals
	

	
	
	Coaching and motivational interviewing by professionals to support self management
	
	
	


Arrangements about health care delivery have been captured in protocols and instructions, for example when and to whom to refer a patient. In addition, the Trimbos institute and self-help groups for peer contact are involved and asked for advice and family participation is also part of the DMP. The DMP implemented by the SGE is an example for the other regions that are developing a DMP for depression, because the SGE was the first organisation in the region to implement the DMP. This illustrates that cooperation with other disciplines internally as well as externally is well organised and arrangements are captured in protocols and instructions. 
Health Care provider

Self management support

Supporting patients can positively influence self management of patients and with that improve the quality of care. In this programme patients are supported in self management by increasing their knowledge of depression and their knowledge about the different treatment options by using a brochure that describes all interventions and their intensity. Furthermore, the patient will create a personal treatment plan, which consists of formulating their own goals and keeping a day-to-day diary. The GP decides together with the patient which intervention of the programme will best suit the goals of the patient. Programme interventions that are developed to treat the patients with mild depression and stimulate self management are presented in table 2. 

Table 2: Overview of treatment programmes

	Treatment programmes
	

	Psycho-education 
	Improve patient’s knowledge of depression 

	Colour your life (internet therapy)
	Helping patients cope with their depressive feelings individually

	In therapy (Internet therapy)
	Helping patients cope with their depressive feelings individually

	Mindfulness (Group therapy, 16 hours)
	Awareness training to learn how to be in the here and now and let go of subversive feelings

	Group therapy “in de put, uit de put” (24 hours)
	Teach patients practical skills to overcome depressive feelings

	Problem Solving Therapy 

(4-6 counselling of 30 minutes)
	Counselling with a professional to learn how to solve the patient’s problem

	Running therapy
	Physical training individually or with a group


In addition, professionals coach patients to promote self management and use motivational interviewing techniques during consultations. Also, group meetings are organised for patients and in some cases partners to share experiences. 

Decision support

Decision support is important for health care professionals to be able to provide high quality care to their patients. Access to evidence based information is therefore crucial for professionals and can be presented in guidelines, by specialised professionals, training and education or from patients themselves. In this programme three sources for decision support can be identified, namely guidelines, training and evaluation. 

The NHG standard and the multidisciplinary guideline for depression are used as a basis for providing care in this programme. And the stepped care model for depression, used in the breakthrough project, provides the GP with criteria to distinguish between mild and severe depressions. Furthermore, health care professionals, including practice nurses are trained in all interventions used in the programme, for example in the Problem Solving Therapy, to be able to provide these group sessions to the patients. Also regularly exchange of knowledge and best practices takes place between the professionals. Finally, evaluations are used to support decision making. Yearly evaluation of NHG-indicators, indicators of the health insurance companies and indicators of the SGE health centres (e.g. number patients with severe depression, number of patients that has a BDI score < 10 within six months of treatment, etc) takes place and results are discussed on SGE level, health centre level and GP level and result in improvement plans. Patient satisfaction is also measured every year. Quarterly evaluations are performed for indicators that are of interest at that time. In addition, every innovation in the provided care is being evaluated in focus groups, including patients. 

Delivery System Design

The organisation of care needs to be focussed on care for chronic patients instead of acute care. Good cooperation between multidisciplinary teams, leadership and planned meetings are important aspects that can contribute in providing high quality care to the patients.

This programme delivers care according to the stepped care method. The care process is standardised using the NHG standard and the breakthrough model of the Trimbos institute. Care is provided step by step starting with the least invasive method that is thought to be effective. If this method appears to be insufficient the next more invasive treatment is applied and so on. 

Several disciplines are involved to provide the care that patients with depression need. Arrangements have been made on content and organisational level between GP practices, psychologists, pharmacists, physiotherapists, mental healthcare in the primary care setting and social workers. Examples of arrangements that have been made on content level are: who is allowed to treat which patients, who is allowed to give which training, which registration codes are used, how feedback is given, which referral letter is used, etc. The arrangements that have been made about referral and back referral of patients, supported by referral documents, are an example on the organisational level. 

To stimulate the different disciplines to exchange knowledge and deliberate about the care for the patients multidisciplinary meetings are organised per health centre once a month. In addition, a meeting is organised four times a year with representatives (practice nurse and GP) from each health care centre. Finally, regularly meetings are scheduled with the key team, consisting of a psychologist, a GP, a practice nurse mental health, and the project leader of the DMP, to discuss ongoing business and development of new methods within the programme. Focus groups are organised for the different disciplines (GPs, patients, psychologists or practice nurses) to analyse the DMP and identify bottlenecks. The outcomes of these focus groups are used to create an improvement plan. In addition, a client advisory board meets ten times a year and advices the board of directors how to improve care. 

Clinical information systems

Information about patients is very important to be able to provide the right care to the right patient. Therefore it’s important that information about patients is relevant, accurate and timely captured in information systems. 

As part of the DMP the method of registration was adjusted to align the data that is registered by the health care providers. This makes it possible to collect the data and analyse outcomes. This programme uses several systems to capture information. An Electronic Data Processing system is used as well as a GP information system (HIS) to capture information about patient consultations. Exchange of information between several disciplines (physiotherapists, psychologists, pharmacists, GPs and practice nurses) is possible because the different information systems (HIS, Medicom, Intramed and Farmacom) are accessible for all disciplines. To exchange information with the secondary health care setting a Health Domain is used. Registration codes are used to collect information uniformly. 

4.2 Quality of care

4.2.1 DMP for patients with depression

The ACIC-S questionnaire was used to determine the quality of care over time according to the professionals. ACIC-S scores can range from 0 to 11, with 11 representing optimal care. 

For the DMP for patients with depression 27 professionals were asked to complete the ACIC-S questionnaire in 2010, 2011 and 2012. Response rates were 56% (n=15) in 2010, 89% (n=24) in 2011 and 81% (n=22) in 2012. Average ACIC-S scores of the DMP for patients with depression overall and per CCM component are presented in table 3. 

Table 3. Average ACIC-S scores of the DMP for patients with depression

	
	ACIC-S score (SD)

	Components of the CCM
	2010
	2011
	2012
	2010-2012

	Overall
	6,77 ((1,56)
	6,90 ((1,60)
	7,46 ((1,48)
	0,69

	Health system
	7,58 ((1,87)
	8,01 ((1,82)
	7,95 ((1,65)
	0,37

	Community
	6,50 ((1,63)
	6,37 ((2,18)
	7,47 ((2,06)
	0,97

	Self Management Support
	6,22 ((1,88)
	6,67 ((1,91)
	7,01 ((1,69)
	0,79

	Decision Support
	6,47 ((2,34)
	6,74 ((2,28)
	6,82 ((2,08)
	0,35

	Delivery system design
	7,51 ((1,82)
	7,76 ((1,78)
	8,57 ((1,45)
	1,06

	Clinical Information Systems
	6,36 ((1,94)
	6,68 ((1,89)
	7,29 ((2,40)
	0,93


Although statistical analysis of the ACIC-S scores was not possible, an indication of the level of CCM compliance (e.g. the quality of care) over time for the DMP for patients with depression could be given. The average overall ACIC-S score for the DMP for patients with depression shows a 10,2% increase in quality of care over time, resulting in a ACIC-S score of 7,46 representing advanced support of chronic illness care. All six components of the CCM improved from 2010 to 2012 according to the professionals. The largest improvements are seen for the components delivery system design (14,1%), the community (14,9%) and clinical information systems (14,6%). Least improvement is accomplished for the component decision support (5,4%) and the component health system (4,9%). However, starting level of the quality of care was higher for the component health system in comparison to the other components and the level of quality of care was the second of all components in 2012. In contrast, the starting level of the quality of care of decision support was one of the lowest and was the lowest in 2012 of all components. This illustrates that although improvements are made for the overall quality of care the level of improvement does differ between the components. 

4.2.2 Comparison with other DMPs

The DMP for patients with depression is one of the 22 DMPs implemented in the context of the national programme disease management of chronic diseases. ACIC-S questionnaires have been completed for all 22 DMPs in 2010 (n=207), 2011 (n=297) and 2012 (n=257). The accomplished level of quality of care can therefore be compared with regard to the quality of care of the 22 DMPs. These 22 DMPs consist of 9 cardiovascular DMPs, 1 heart failure DMP, 1 stroke DMP, 4 COPD DMPs, 3 diabetes DMPs, 1 comorbidity DMP, 1 psychotic disease DMP, 1 eating disorder DMP and 1 depression DMP. The DMPs for psychotic disease, eating disorder and depression fall into the category mental health care DMPs. ACIC-S questionnaires were completed by respectively 26, 40 and 24 professionals in 2010, 2011 and 2012. Average ACIC-S scores are presented in table 4. The starting point, an ACIC-S between 6 and 7, representing advanced support of chronic illness care, was comparable for the DMP for patients with depression compared to all DMPs and compared to the DMPs aimed at mental health care. As well as the quality of care after two years (between 7,24 and 7,52). However, the DMP for patients with depression improved the quality of care relatively less (10,2%) compared to the 22 DMPs (13,4%) overall, but equally to the mental health care DMPs (9,9%). Although DMPs for COPD and cardiovascular disease have been used for a longer period of time and could be expected to be more developed over time and result in more advanced quality of care (higher ACIC-S score) the difference in improvement over 2010 to 2012 between the 22 DMPs and the DMP for patients with depression is not statistically significant. 
Table 4. Average ACIC-S scores of DMPs

	
	ACIC-S

	DMP
	2010
	2011
	2012
	2010-2012

	Depression 
	6,77((1,56)
	6,90 ((1,60)
	7,46 ((1,48)
	0,69 (10,2%)

	All 22 DMPs 
	6,63 ((1,47)
	7,11 ((1,34)
	7,52 ((1,31)
	0,89 (13,4%)

	Mental health care DMPs
	6,59 ((1,54)
	6,90 ((1,41) 
	7,24 ((1,45)
	0,65 (9,9%)


4.2.3 Integration of the six components of the CCM

According to the CCM, integration of the six components is essential to have a productive interaction between the informed and activated patient and the prepared, proactive practice team resulting in improved outcomes. The DMP for patients with depression contains interventions in all six areas of the CCM, as described in table 1. One of the components of the ACIC-S questionnaire is the integration of the components of the CCM. Average ACIC-S scores on the integration of components are presented in table 5 for the DMP for patients with depression, all 22 DMPs and the mental health care DMPs. 

Integration of the CCM components is improved for the DMP for patients with depression with 8,6% to a score of 7,28. However, compared to the general average improvement for all 22 DMPs (17,5%) integration improved less than for other DMPs. Also the average improvement in integration for mental health care DMPs is better than the DMP for patients with depression. This may be explained by the higher level of integration in 2010 for the DMP for patients with depression through which the same level of improvement is harder to accomplish than for other DMPs. Remarkable is that the integration score for the DMP for patients with depression decreases in 2011 after which it increases again in 2012. This could be caused by the difference in response rates in the three years.

Table 5. Integration of CCM components

	
	ACIC-S

	Integration of components 
	2010
	2011
	2012
	2010-2012

	DMP for patients with depression
	6,70 ((1,82)
	6,10 ((1,84)
	7,28 ((1,54)
	0,58 (8,6%)

	Mental health care DMPs
	6,40 ((2,06)
	6,34 ((1,60)
	7,15 ((1,43)
	0,75 (11,7%)

	All 22 DMPs
	6,02 ((1,94)
	6,64 ((1,75)
	7,08 ((1,65)
	1,06 (17,5%)


4.3 Outcomes 

4.3.1 Patient population

Data was registered for 11.500 patients that suffered from mild or severe depression in the GP registration databases of the ten health centres. Patients that were diagnosed with mild or severe depression between January 2008 and December 2011 were selected and resulted in a total of 2189 patients that were included for analysis and will be referred to as the depression population. Of these 2189 patients 953 patients were newly diagnosed with mild depression and 1236 patients with severe depression. 35 patients were diagnosed with both mild and severe depression in this period, but were not taken into account in this study. The demographic and clinical characteristics of the depression population were described and analysed to determine if there were statistically significant differences between the patients with mild and severe depression and between patients treated according to the DMP and usual care (Table 6.). 

Demographic characteristics were comparable for patients with mild and severe depression. In both groups approximately two third of the patients was female and one third male. The distribution over the different age groups showed that depression, mild as well as severe, occurred most often in the age group 21 to 40 and 41 to 60 years. Mild depression was significantly more often present in the age group 0 to 20 compared to severe depression and severe depression was significantly more often present in the age group 41 to 60 years. 

Lifestyle indicators were also analysed for both patients with mild and severe depression. Registration of the lifestyle factors was not performed for all patients. Cholesterol was only registered for 16% and 13% and glucose for 18% and 15% of the patients with mild and severe depression, respectively. Smoking behaviour (smoking, stopped or never smoked) and Body Mass Index was only registered respectively for 27% and 26% of the patients with 

Table 6. Demographic and clinical characteristics of the depression population
	Characteristics 
	Depression 

	
	Mild, N (%)
	Severe, N (%)

	
	Total
	DMP
	Usual Care
	Total
	DMP
	Usual Care

	Patients
	953 
	154 (16%)
	799 (84%)
	1236
	187 (15%)
	1049 (85%)

	Gender
	
	
	
	
	
	

	Male
	339 (36%)
	47 (31%)
	292 (37%)
	457 (37%)
	62 (33%)
	395 (38%)

	Female
	614 (64%)
	107 (69%)
	507 (63%)
	779 (63%)
	125 (67%)
	654 (62%)

	Age
	
	
	
	
	
	

	0-20
	106 (11%)(
	10 (7%)*
	96 (12%)
	74 (6%)
	12 (6%)
	62 (6%)

	21-40
	369 (38%)
	61 (40%)
	308 (39%)
	462 (37%)
	87 (47%)
	375(36%)**

	41-60
	260 (27%)
	46 (30%)
	214 (27%)
	415 (34%)(
	60 (32%)
	355 (34%)

	> 60
	218 (23%)
	37(24%)
	181 (23%)
	285 (23%)
	28 (15%)
	257(25%)**

	Lifestyle
	
	
	
	
	
	

	Cholesterol (mmol/L)‡
	4,9
	5,1
	4,9
	5,1
	5,1
	5,1

	Glucose (mmol/L)‡
	5,7
	5,6
	5,7
	5,6
	5,5
	5,6

	Obesity (BMI >30)†
	84 (9%)
	10 (7%)
	74 (9%)
	86 (7%)
	17 (9%)
	69 (7%)

	Smoking
	91 (10%)
	20 (13%)
	71 (9%)
	124 (10%)
	18 (10%)
	106 (10%)

	Stopped smoking
	62 (7%)
	13 (8%)
	49 (6%)
	67 (5%)
	10 (5%)
	57 (5%)

	Tobacco abuse
	169 (18%)
	39(25%)*
	130 (16%)
	236 (19%)
	48 (26%)
	188 (18%)**

	Somatic comorbidities
	
	
	
	
	
	

	Emphysema/COPD
	40 (4%)
	10 (7%)
	30 (4%)
	61 (5%)
	9 (5%)
	52 (5%)

	Diabetes
	105 (11%)
	14(9%)
	91 (11%)
	108 (9%)
	15 (8%)
	93 (9%)

	Asthma
	58 (6%)
	15 (10%)*
	43 (5%)
	92 (7%)
	16 (9%)
	76 (7%)

	( blood pressure
	29 (3%)
	4 (3%)
	25 (3%)
	34 (3%)
	6 (3%)
	28 (3%)

	Hypertension
	168 (18%)
	27(18%)
	141 (18%)
	228 (18%)
	28 (15%)
	200 (19%)

	Cardiovascular disease
	173 (18%)
	26 (17%)
	147 (18%)
	227 (18%)
	25 (13%)
	202 (19%)

	Mental comorbidities
	
	
	
	
	
	

	Anxiety
	43 (5%)
	12 (8%)*
	31 (4%)
	72 (6%)
	11 (6%)
	61 (6%)

	Suicide attempt
	9 (1%)
	2 (1%)
	7 (1%)
	34 (3%)*
	4 (2%)
	30 (3%)

	Suicide
	0 (0%)
	0
	0
	1 (0,1%)
	0
	1 (0,1%)

	Overwrought
	40 (4%)
	13 (8%)*
	27 (3%)
	61 (5%)
	13 (7%)
	48 (5%)

	Severe Depression
	67 (7%)
	13 (8%)
	54 (7%)
	-
	-
	-

	Mild depression
	-
	-
	-
	37 (3%)
	8 (4%)
	29 (3%)


‡ p-value by independent t-test; † 10 patients excluded because of out of range BMI values; 

( Mild vs severe: age 0-20,p=0.000; age 41-60,p=0.002; suicide, p=0.003

* Mild depression: asthma, p=0.038; anxiety, p=0.032; overwrought, p=0.004; tobacco abuse,  p=0.007; age 0-20, p=0.046

** Severe depression: tobacco abuse, p=0.013; age 21-40, p=0.005; age >60, p=0.004

mild depression and for 24% and 21% respectively for patients with severe depression. For the data that was registered lifestyle indicators were comparable between patients with mild and severe depression. Comorbidities were also registered and compared between the patients with mild and severe depression. Only suicidal attempts occur significantly more often in patients with severe depression than in patients with mild depression. Furthermore, 7% of the patients that were diagnosed with mild depression between 2008 and 2011 were diagnosed before 2008 with severe depression and 3% of the patients with severe depression were diagnosed with mild depression before 2008. 

Furthermore, characteristics were compared between patients treated according to the DMP and usual care for both patients with mild and patients with severe depression. In the group of patients with mild depression treated according to the DMP significantly more patients suffered from asthma, anxiety, overwrought and tobacco abuse compared to the group of patients treated according to usual care. In addition, in the group of patients with mild depression treated according to usual care significantly more patients were aged younger than 20 years compared to the group of patients treated according to the DMP. In the group of patients diagnosed with severe depression treated according to the DMP only significantly more patients suffered from tobacco abuse compared to the group of patients treated according to usual care. In addition, significantly more patients were aged 21 to 40 in the DMP group compared to the usual care group and the other way around for the patients aged over 60 years. 

4.3.2 Beck Inventory Depression

Registration of the BDI is part of the DMP to determine and monitor the severeness of the depression. Of the 2189 patients included 355 (16%) patients had at least one BDI registration and were considered as the patients that were treated according to the DMP. The rest of the selected patients (n= 1869) were considered to be treated according to care as usual. 

Patients with severe depression are expected to have higher BDI scores than patients with mild depression. Although the starting point in BDI scores may be different for these two patient groups improvements in the BDI are expected in both groups over the years. Unfortunately it was not possible to analyse changes in the BDI over the years for both groups due to the small number of patients that had BDI registrations for several consecutive years. The data do show that registration of BDI for both groups increases over the years, decreasing again in 2011, which indicates either that registration improves or that more patients are being treated according to the DMP or a combination of both. Furthermore, a statistically significant increase is seen in the average BDI score when 2011 is compared to 2008 and 2009 for the patients with mild depression and a significant decrease for the patients with severe depression for the same years. This could indicate that over the years more patients with a higher BDI score are being diagnosed as mild, resulting in the higher average BDI scores for the mild group and lower average BDI scores for the severe group. 
Table 7. BDI scores for patients with mild and severe depression over the years 

	
	BDI Mean (SD)

	Depression 
	Overall
	2008
	2009
	2010
	2011*

	Mild 
	22,8 ((10,9)

N=154
	15,9 ((6,0)

N=9
	19,7 ((8,4)

N=32
	23,7 ((9,9) N=60
	24,7 ((12,7) N=58

	Severe 
	31,2 ((15,2)

N=187
	24,5 ((12,2) N=11
	34,4 ((20,3)

N=41
	32,3 ((14,1)

N=79
	30,0 ((12,6)

N=65


* Mild 2011 vs 2008, p= 0.000 and 2011 vs 2009, p = 0.004; 

* Severe 2011 vs 2008, p= 0.001 and 2011 vs 2009, p= 0.007

4.3.3 Patient outcomes 

Antidepressant use, lifestyle indicators and comorbidities in patients with mild and severe depression were analysed over the years for patients treated according to DMP or usual care. All patients that had a BDI registration in one or more years between 2008 and 2011 were considered to be treated according to the DMP and all other patients as treated according to care as usual. The part of the patients that were newly diagnosed with mild depression and treated according to the DMP increased over the years from 11% to 17% and from 8% to 18% for patients newly diagnosed with severe depression. 

Psychopharmaca

GP’s registered for 98% of the patients that were diagnosed with mild or severe depression if the patients were using antidepressants (Table 8 & 9). Antidepressant use was defined as using one or more of the following antidepressants: non-selective monoamine reuptake inhibitors (N06AA), selective monoamine reuptake inhibitors (N06AB), non-selective monoamine oxidase inhibitors (N06AF) or other antidepressant (N06AX). 

Mild depression 

For the newly diagnosed patients treated according to the DMP 28% received antidepressants in 2008 compared to 9% in 2011. This indicates a decrease in antidepressant use over the years. In contrast, for newly diagnosed patients treated according to usual care an increase in antidepressant use was seen from 16% in 2008 to 24% in 2011. Differences in antidepressant use between newly diagnosed patients treated according to DMP and usual care were statistically significant in 2011 (p=0.025). 

Table 8. Antidepressant use in patients with mild depression 
	Mild depression
	2008
	2009
	2010
	2011

	Total
	
	
	
	

	Incidence
	228
	206
	252
	267

	Antidepressant use
	39 (17%)
	45 (22%)
	49 (19%)
	56 (21%)

	Prevalence
	228
	322
	423
	452

	Antidepressant use
	39 (17%)
	72 (22%)
	85 (20%)
	105 (23%)

	DMP
	
	
	
	

	Incidence
	25 (11%)
	32 (16%)
	51 (20%)
	46 (17%)

	Antidepressant use
	7 (28%)
	8 (25%)
	6 (12%)
	4 (9%)*

	Prevalence
	25 (11%)
	48 (15%)
	81 (19%)
	87 (19%)

	Antidepressant use
	7 (28%)
	12 (25%)
	14 (17%)
	13 (15%)**

	Usual Care
	
	
	
	

	Incidence
	203 (89%)
	174 (84%)
	201 (80%)
	221 (83%)

	Antidepressant use
	32 (16%)
	37 (21%)
	43 (21%)
	52 (24%)

	Prevalence
	203 (89%)
	274 (85%)
	342 (81%)
	365 (81%)

	Antidepressant use
	32 (16%)
	60 (22%)
	71 (21%)
	92 (25%)


*2011 DMP vs usual care statistically significant, p= 0.025; ** p=0.042

Table 9. Antidepressant use in patients with severe depression 

	Severe depression
	2008
	2009
	2010
	2011

	Total
	
	
	
	

	Incidence
	330
	289
	309
	308

	Antidepressant use
	151 (46%)
	158 (55%)
	187 (61%)
	203 (66%)

	Prevalence
	330
	543
	722
	779

	Antidepressant use
	151 (46%)
	308 (57%)
	413 (57%)
	485 (62%)

	DMP
	
	
	
	

	Incidence
	27 (8%)
	45 (16%)
	60 (19%)
	55 (18%)

	Antidepressant use
	11 (40%)
	23 (51%)
	37 (62%)
	34 (62%)

	Prevalence
	27 (8%)
	68 (13%)
	119 (16%)
	139 (18%)

	Antidepressant use
	11 (40%)
	35 (51%)
	
75 (63%)

	84 (60%)

	Usual Care
	
	
	
	

	Incidence
	303 (92%)
	244 (84%)
	249 (81%)
	253 (82%)

	Antidepressant use
	140 (46%)
	135 (55%)
	150 (60%)
	169  (67%)

	Prevalence
	303 (92%)
	475 (87%)
	603 (84%)
	640 (82%)

	Antidepressant use
	140 (46%)
	273 (57%)
	338 (56%)
	401 (63%)


The prevalence for antidepressant use also decreased for patients treated according to the DMP and increased for the patients treated according to usual care. The difference in the prevalence of antidepressant use between patients treated according to DMP and usual care was significant in 2011 (p=0.042). This indicates that not only for newly diagnosed patients, but also for all patients treated antidepressants is less in 2011 in patients that were treated according to the DMP compared to patients treated according to usual care. 

Severe depression

Both for patients treated according to the DMP and usual care an increase in antidepressant use was seen for newly diagnosed patients over the years. The increase was 40% to 62% and 46% to 67% for patients treated according to DMP and usual care, respectively. The difference between antidepressant use for newly diagnosed patients was not significantly different between patients treated according to DMP and usual care for all years. Also no significant difference was seen for the prevalence of antidepressant use for the two groups. 

Lifestyle indicators and comorbidities

Registration of lifestyle indicators were only registered for a small part of the patients, but registration improved over the years for both patients with mild and severe depression. 

The number of patients with mild depression that stopped smoking was analysed and did not differ between patients treated according to the DMP and usual care, except for the year 2010. In 2010 significantly more patients stopped smoking when treated according to the DMP compared to patients treated according to usual care. For patients with severe depression no significant differences in the number of patients that stopped smoking were present between the two treatment groups.  

Furthermore, cholesterol levels, glucose levels and BMI can indicate risk for cardiovascular disease, diabetes and obesity. Average cholesterol levels, glucose levels and BMI were determined for all years for patients treated according to the DMP and usual care to determine if differences in levels existed between the two groups. There were no significant differences between cholesterol or glucose levels for any of the years between patients treated according to the DMP or usual care. There were also no significant differences in average BMI for patients treated according to usual care compared to patients treated according to the DMP, except in the year 2010. In 2010 the average BMI was significantly lower for patients with mild depression treated according to the DMP compared to patients with mild depression treated according to usual care. The number of patients that were obese increased in the group of patients with mild depression treated according to usual care but did not differ significantly with the number of obese patients treated according to the DMP. For patients with severe depression the number of patients that were obese increased in both treatment groups. There were no significant differences in obesity between the treatment groups. 

A decrease in comorbidities (diabetes, anxiety and cardiovascular disease) is seen for both patients with mild and severe depression when treated according to the DMP compared to a steady state for patients treated according to usual care. However, there were no statistical significant differences between the two treatment groups. 

Table 10. Lifestyle indicators and comorbidities in patients with mild depression 
	Mild depression
	2008
	2009
	2010
	2011

	Total 
	228
	322
	423
	452

	DMP
	
	
	
	

	Prevalence
	25 (11%)
	48 (15%)
	81 (19%)
	87 (19%)

	Stopped smoking
	1 (4%)
	0
	7 (9%)**
	3 (3%)

	Cholesterol average (mmol/L)
	5,02 (n=9)
	5,02 (n=17)
	4,95 (n=18)
	5,06 (n=19)

	Glucose average (mmol/L)
	6,64 (n=8)
	5,63 (n=18)
	6,10 (n=21)
	4,88 (n=25)

	BMI average‡
	34,1 (n=5)
	31,8 (n=7)
	26,1 (n=15)
	26,8 (n=13)

	Obesity (BMI > 30)
	2 (8%)
	2 (4%)
	3 (4%)
	3 (3%)

	Diabetes
	4 (16%)
	4 (8%)
	8 (10%)
	8 (9%)

	Anxiety
	4 (16%)
	5 (10%)
	7 (9%)
	5 (6%)

	Cardiovascular disease 
	8 (32%)
	11 (23%)
	12 (15%)
	13 (15%)

	Usual Care
	
	
	
	

	Prevalence 
	203 (89%)
	274 (85%)
	342 (81%)
	365 (81%)

	Stopped smoking
	1 (0,5%)
	6 (2%)
	11 (3%)
	22 (6%)

	Cholesterol
	5,11 (n=48)
	4,92 (n=49)
	5,01 (n=73)
	4,88 (n=77)

	Glucose
	5,80 (n=49)
	5,79 (n=61)
	6,05 (n=79)
	6,23 (n=103)

	BMI average*
	31,2 (n=18)
	29,2 (n=24)
	31,3* (n=30)
	30,7 (n=48)†

	Obesity (BMI > 30)
	7 (3%)
	5 (2%)
	16 (5%)
	24 (7%)

	Diabetes
	23 (11%)
	28 (10%)
	33 (10%)
	42 (12%)

	Anxiety
	7 (3%)
	12 (4%)
	9 (3%)
	15 (4%)

	Cardiovascular disease 
	36 (18%)
	48 (18%)
	67 (20%)
	63 (17%)


* DMP vs usual care in 2010, p= 0.023; ** DMP vs usual care in 2010, p=0.03

‡ Patients with BMI values of 0 not included; † three out of range values not included  

Table 11. Lifestyle indicators and comorbidities in patients with severe depression 
	Severe depression
	2008
	2009
	2010
	2011

	Total 
	330
	543
	722
	779

	DMP
	
	
	
	

	Prevalence
	27 (8%)
	68 (13%)
	119 (16%)
	139 (18%)

	Stopped smoking
	0
	1
	4
	3

	Cholesterol average (mmo/L)
	5,11 (n=7)
	5,55 (n=11) 
	5,15 (n=24)
	5,64 (n=37)

	Glucose average (mmol/L)
	5,76 (n=8)
	5,41 (n=14)
	5,56 (n=33)
	5,04 (n=29)

	BMI average*
	23,4 (n=3)
	25,8 (n=3)
	28,9 (n=11)
	28,3 (n=17)

	Obesity (BMI > 30)
	0
	1 (1%)
	4 (3%)
	8 (6%)

	Diabetes
	4 (15%)
	6 (9%)
	9 (8%)
	10 (7%)

	Anxiety
	3 (11%)
	6 (9%)
	5 (4%)
	7 (5%)

	Cardiovascular disease 
	7 (26%)
	13 (19%)
	17 (14%)
	16 (12%)

	Usual Care
	
	
	
	

	Prevalence 
	303 (92%)
	475 (87%)
	603 (84%)
	485 (82%)

	Stopped smoking
	2
	4
	18
	24

	Cholesterol
	4,98 (n=46)
	5,13 (n=82)
	5,05 (n=18)
	5,94 (n=167)

	Glucose
	5,77 (n=55)
	5,84 (n=108)
	6,02 (n=145)
	5,09 (n=140)

	BMI average*
	29,2 (n=11)**
	29,0 (n=33)***
	29,1 (n=48)***
	29,4 (n=69)

	Obesity (BMI > 30)
	5 (2%)
	10 (2%)
	17 (3%)
	25 (5%)

	Diabetes
	29 (10%)
	39 (8%)
	49 (8%)
	54 (11%)

	Anxiety
	17 (6%)
	30 (6%)
	36 (6%)
	33 (7%)

	Cardiovascular disease 
	55 (18%)
	84 (18%)
	111 (18%)
	110 (23%)


* BMI scores of 0 not included ** three out of range values not included; *** 1 out of range value not included

4.3.4 Referral behaviour  

The number of patients with mild and severe depression that are referred to a psychiatrist are presented in table 12 and 13, respectively. No referrals occurred to the ER or to the mental health care institution. 

Mild depression

The number of patients newly diagnosed with mild depression that were referred to a psychiatrist increased from 16% in 2008 to 35% in 2010 and decreased again in 2011 to 28% for patients that were treated according to DMP. Patients that were treated according to usual care remained approximately the same around 30% during the years 2008 to 2011. Differences in the number of patients that were referred were not statistically significant for any of the years between the two treatment groups. 

Table 12. Referral to psychiatrist over the years for patients with mild depression

	Mild depression
	2008
	2009
	2010
	2011

	Total 
	
	
	
	

	Incidence
	228
	206
	252
	267

	Referrals psychiatrist
	66 (29%)
	67 (33%)
	88 (35%)
	82 (31%)

	Prevalence
	228
	322
	423
	452

	Referrals psychiatrist
	66 (29%)
	97 (30%)
	144 (34%)
	134 (30%)

	DMP
	
	
	
	

	Incidence
	25 (11%)
	32 (16%)
	51 (20%)
	46 (17%)

	Referrals psychiatrist
	4 (16%)
	9 (28%)
	18 (35%)
	13 (28%)

	Prevalence
	25 (11%)
	48 (15%)
	81 (19%)
	87 (19%)

	Referrals psychiatrist
	4 (16%)
	12 (25%)
	27 (33%)
	27 (31%)

	Usual Care
	
	
	
	

	Incidence
	203
	174
	201
	221

	Referrals psychiatrist
	62 (31%)
	58 (33%)
	70 (35%)
	69 (31%)

	Prevalence
	203 (89%)
	274 (85%)
	342 (81%)
	365 (81%)

	Referrals psychiatrist
	62 (30%)
	85 (31%)
	117 (34%)
	107 (29%)


Table 13. Referral to psychiatrist over the years for patients with severe depression

	Severe depression
	2008
	2009
	2010
	2011

	Total 
	
	
	
	

	Incidence
	330
	289
	309
	308

	Referrals psychiatrist
	106 (32%)
	89 (31%)
	92 (30%)
	109 (35%)

	Prevalence
	330
	543
	722
	779

	Referrals psychiatrist
	106 (32%)
	148 (27%)
	196 (27%)
	236 (30%)

	DMP
	
	
	
	

	Incidence
	27 (8%)
	45 (16%)
	60 (19%)
	55 (18%)

	Referrals psychiatrist
	7 (26%)
	12 (27%)
	23 (38%)
	24 (44%)

	Prevalence
	27 (8%)
	68 (13%)
	119 (16%)
	139 (18%)

	Referrals psychiatrist
	7 (26%)
	18 (26%)
	44 (37%)*
	62 (45%)**

	Usual Care
	
	
	
	

	Incidence
	303 (92%)
	244 (84%)
	249 (81%)
	253 (82%)

	Referrals psychiatrist
	99 (33%)
	77 (32%)
	69 (28%)
	85 (34%)

	Prevalence
	303 (92%)
	475 (87%)
	603 (84%)
	640 (82%)

	Referrals psychiatrist
	99 (33%)
	130 (27%)
	152 (25%)
	174 (27%)


* DMP vs usual care in 2010, p= 0.008 

** DMP vs usual care in 2011, p=0.000

Severe depression

Patients that were newly diagnosed with severe depression and treated according to the DMP show an increase in the number of patients that are referred to a psychiatrist from 26% in 2008 to 44% in 2011. Patients treated according to usual care showed a decrease in referrals from 33% in 2008 to 28% in 2010 after which the referrals increased again to 34% in 2011. The difference in referral between patients treated according to DMP and usual care is however not statistically significant for newly diagnosed patients. 

When all patients treated per year are analysed an increase is seen for patients treated according to the DMP from 26% in 2008 to 44% in 2011 and a decrease is seen for patients treated according to usual care from 33% in 2008 to 27% in 2011. Patients that were treated according to the DMP were significantly more often referred to a psychiatrist in 2010 and 2011 than patients that were treated according to usual care. 

5. Discussion and conclusion

Although depression is a common disease in the Netherlands and places a burden on the individual as well as on the community level, care for depression is not optimal. This is illustrated by the high recurrence rates and often lack of reaching remission despite of availability of effective treatments. Barriers at different levels can occur when providing care to patients with depression. These barriers can involve patients, health care professionals, the health care system or financial constraints (Katon et al 2011). The Chronic Care Model (CCM) describes six components (health system, community, self management support, delivery system design, decision support and clinical information system) that need to interact with each other to result in better quality of care and patient outcomes by overcoming these barriers. Although the CCM itself does not describe which interventions should be used for each component in the model, it is recommended that the DMPs that are based on the CCM should at least contain interventions that are directed at professionals, patients and the organisational aspects (Ouwens et al. 2005; Lemmens et al. 2011). The findings of this study show that the interventions that were used in this DMP for patients with depression focussed on the professionals, on the patients as well as on organisational aspects of the care. The interventions were categorised according to the components of the CCM and the DMP contained interventions that focussed on all six components of the CCM. 

As part of the health system component a project leader was assigned, who was together with the board of directors responsible for the conduct of the DMP. Leadership and commitment of managers is important for the programme to succeed (Bodenheimer et al 2002; Hunter&Fairfield, 1997) and has been warranted in the DMP by the project leader and board of directors. Furthermore, tasks were reallocated from the GP to practice nurses that were assigned to the DMP and GPs would treat patients with mild depression and would only refer to a specialist when the depression appeared to be severe or the treatment would not improve the depression. It is indicated that realigning the roles of GPs, specialists and other involved health care professionals will improve patient outcomes (Katon et al. 2001). The financial environment is also an important factor that can influence the success of the DMP (Bodenheimer et al. 2002). It is therefore important that financing of the programme is ensured for the future. Financial coverage of the DMP is not structural at the moment via the subsidy of ZonMw, but the SGE is in discussion with the insurance companies to create a DBC for the integrated care delivered to patients with depression. 

Interventions that were categorised in the community component of the CCM focussed on internal as well as external cooperation. Katon and colleagues (2001) state that all health care professionals need to work together as a team instead of working independently and uncoordinated to improve patient outcomes. In addition, collaboration between the primary care setting and mental health care specialists is needed to be able to succeed in the treatment of depression (Katon et al. 2011). 

The four components, that lie in the health care institution itself, focus on health care professionals and patients. Self management is an important aspect in overcoming the gap between patients’ needs and the capacity of the health care provider to meet those needs and appears to be as effective as other cognitive behavioural interventions (Barlow et al. 2001). Self management can, independently of the approach (individualised or group), for example increase knowledge and aspects of health status when compared to usual care (ibid.). Findings show that in the DMP self management is supported by professionals by coaching and motivational interviewing, by increasing the patients knowledge about the disease and the treatment and by treatment interventions that stimulate self management. Lorig and colleagues (2001) found improvements in health status, health behaviour and self efficacy in chronic ill patients where self management was applied. However, other factors could also have contributed to the positive effects. Furthermore, health care professionals can enhance self management by adjusting the time and frequency of contact the patients need (Katon et al. 2001). 

Ormel et al. (2004) stated that stepped care and care programmes needed to be used to reduce the depression prevalence. In the DMP studied in this paper the delivery system design is based on the stepped care method. Stepped care assumes that different patients need different levels of care (Katon et al. 2001). Decisions in the treatment of patients are therefore not only supported by guidelines, but also based on outcomes that are monitored over time starting with the lowest level of care that is still considered effective (ibid.). In the DMP treatment is different for patients with mild and severe depression and the BDI is used as a measure to monitor if the depression worsens or improves. Although level of treatment is adjusted to the needs of the patient based on outcomes that are monitored, gender is not considered in the choice of treatment in this DMP. Van Wijk et al (2002) states that there are indications that women respond better to antidepressants alone while men respond better to a combination of antidepressants and psychotherapy. Although evidence is to scarce at the moment adjustment of treatment considering gender differences could be considered to be part of the DMP in the future when more evidence is available. 
Registration and exchange of information is an important part of the stepped care method and to be able to do this information technology is needed to overcome organisational barriers (Katon et al. 2011). The DMP covered this component by exchanging information between disciplines via integrated IT systems (HIS and EPD) that were used to register and share data of patients. This source of information could be addressed when outcome indicators were evaluated quarterly or yearly to determine next steps in treatment for patients as well as to support decision making by managers. 

Prevention is in addition to the six components of the CCM also an important characteristic of DMPs (Walburg 2007). The CCM can however be used as a blueprint to improve preventive actions (Glasgow et al. 2001). Preventive actions that focus on early recognition and preventing people at risk to develop a depression were included in the goals of the DMP. Part of the problem in the treatment of depression is that patients do not seek help for their depression or that GPs do not identify and diagnose the depression, which results in underdiagnosis of depression in the population. Preventive interventions that focus on stimulating the help seeking behaviour of patients and interventions that focus on the professionals helping them to recognize depression were, despite of the plans, not mentioned in the interview with the project leader as part of the DMP. Thus, challenges still exist in the DMP to coop with the bottleneck of underdiagnosis. 

Quality of care

According to the CCM a first step in improving outcomes is improving the quality of care. The quality of chronic illness care for all components together improved over the years and is in line with previous findings in the literature. Weingarten and colleagues (2002) also found based on their literature review that DMPs for patients with depression directed at providers (professionals) and patients are associated with improvements in the provided care. Mattke and colleagues (2007) concluded that quality of care was improved by the DMPs for patients with depression based on improved adherence to guidelines, disease control and patient experiences. And Neumeyer and colleagues (2004) also concluded that the quality of care for patients with depression was improved by DMPs. Finally, Cramm and Nieboer (2012) concluded that DMPs based on the CCM can improve the quality of care for patients with chronic illnesses. Findings show that although the quality of care improved over the years the level of care remained in the category advanced support of quality of chronic illness care and did not reach the level of optimal support. Thus, further improvement of the quality of care to the highest level is still desirable. 
Outcomes

Based on the CCM and findings in the literature the interventions that have been implemented are not only expected to lead to improved quality of care but also to improved outcomes. The knowledge about which intervention result in the greatest relative improvement in care is limited, because interventions are not directly compared with each other (Weingarten et al. 2002). In this study it is also not possible to relate effects on outcomes to a specific intervention, but effects were compared between patients treated according to the DMP and patients treated according to usual care. 

Depression population

Findings of the study show that the percentage of men and women and the average age of the depression population are comparable to previous findings. Mild depression occurring more often in younger people (aged < 20 years) than severe depression and severe depression occurring more often in the age group 41 to 60 years than mild depression could be explained by the course of depression where mild depression can result in severe depression when not (adequately) treated. There is no clear explanation why differences exist between the group of patients treated according to the DMP and to usual care. A possible explanation could be that GPs make a selection who to treat according to the DMP and who according to usual care, but further research is needed to explain this. 

Severity of the depression

As expected, the BDI differed between patients with mild and severe depression, with a higher BDI for patients with severe depression compared to patients with mild depression for all years.  However, the average BDI significantly increased for patients with mild depression and significantly decreased for patients with severe depression over the years 2009 to 2011. This  indicates that GPs diagnosed more severe patients (higher BDI) with mild depression in 2011 than in 2009. It is not clear which factors influence the GPs decision to diagnose the patient with mild or severe depression, despite the stepped care model. The GPs estimation of the severity of the complaints can be influenced by several factors like conceptions of the GP about antidepressant therapy, conception of depression care in the primary care setting, financial incentives, referral waiting lists, cooperation with other health care professionals. Further research would need to be performed to explain this increase in average BDI. 

Psychopharmaca

Inadequate treatment can result in under or over treatment and forms an important bottleneck in the care for patients with depression (Tiemeier et al. 2002). In this study the DMP is based on the Stepped Care Method and treatment is differentiated for patients with mild and severe depression. The patients with mild depression will start with minimal interventions instead of starting directly with antidepressants. Findings in this study show that antidepressant use decreased in patients with mild depression and that antidepressant use was significantly lower in 2011 for patients that were treated according to the DMP compared to patients that were treated according to usual care. Thus, using the Stepped Care Method starting with minimal interventions for patients with mild depression could therefore possibly contribute to prevent overtreatment in patients with mild depression. For patients with severe depression antidepressant use has been proven to be effective (Simon et al 2002). In this study antidepressant use showed an increase over the years for patients with severe depression and did not differ between patients treated according to the DMP or usual care.  

However, the treatment of depression is not yet optimal, because still very often patients receive doses of antidepressants that are not recommended and follow-up care is not provided as often as recommended (Simon 2002). In addition, when antidepressants are prescribed the problem of non-adherence still exists. Patients find it difficult to adhere to antidepressants, illustrated by 28% stopping antidepressants in the first month and 44% having stopped after three months (Lin et al 1995). The GP is able to play an important role in adherence to antidepressants by informing the patient about the use and effects of antidepressants (Lin et al 1995) and more frequent patient-physician contact will increase the chance that patients will adhere and continue with their treatment (Katon et al. 2011). Furthermore, consulting a psychiatrist when starting antidepressant therapy to help with education and antidepressant management improved response rates from 40% to 75% (Katon et al. 1999). Based on the literature it is not only important to know if the GP prescribed antidepressants but also if prescription was done according to the guidelines and if the patients adhered to the treatment. Unfortunately, data on these aspects was not captured in the database. Thus, to be able to evaluate the effect of the DMP on these parameters data needs to be collected and evaluated. 
Comorbidities

An increased risk exists in patients with one or more chronic diseases to develop depression (Moussavi et al. 2007). The management of chronically illness care becomes more important and with that the importance of depression (Chapman et al. 2005). Findings show no differences in any of the analysed years between comorbidities in patients treated according to the DMP and patients treated according to usual care. Thus, at this point there is no indication that the DMP has an effect on the co-occurrence of other chronic diseases. 

Lifestyle behaviour of patients with depression can increase the risk for chronic illness and increases mortality rates (Cuijers & Schoevers 2004). The prevalence of smokers under patients with depression is increased and addresses the need for extra attention of the GP to inquire information on smoking behaviour (Mendelsohn et al. 2012). Also extra care needs to be provided to assist in quitting with smoking because smokers with depression have a higher nicotine dependence, experience more severe negative moods and have an increased risk on developing major depression (ibid.). Registration of smoking behaviour is therefore important to be able to make sound estimations of the care and assistance the patient needs in changing lifestyle. Findings in this study show that registration of smoking was performed for only a small part of the patients and although improvement of registration was seen over the years registration of smoking needs to be completed for many more patients to be able to make sound analyses of the smoking behaviour and possible improvements in this behaviour. 
To be able to analyse effects on other lifestyle indicators, like glucose, cholesterol and BMI, registration has to be performed consequently for all patients. Findings in this study show that these indicators are only registered for a small part of the patients. This could be caused by GPs that only register these lifestyle indicators when they think the patient is at risk, e.g. increased weight (obesity), increased glucose levels (diabetes) or increased cholesterol (cardiovascular disease) and not register the values when these levels are within range. 

Referrals and organisation of care

To improve treatment adherence and patients outcomes it is important to know when and to what degree each health care professional needs to be involved in patient care. Katon and colleagues (2001) describe that optimal roles would include GPs to make the initial diagnosis, start treatment in less complex cases and be responsible for the continuity of the care. The specialist will be consulted by the GP in more complex cases or when the first treatment does not improve the patient’s condition. And practice nurses and other care managers will be responsible for education, monitoring of treatment adherence and outcomes, counselling and support for behaviour change and active follow-up. The aim of the DMP for patients with depression analysed in this study uses the Stepped Care Method and also focuses on keeping patients with mild depression in the primary care setting treated by the GP and only in severe cases patients will be referred to the specialist. Findings show that although less referrals were expected for patients with mild depression treated according to  the DMP no differences were seen in the number of patients referred to the psychiatrist between patients treated according to the DMP and to usual care. However, for patients with severe depression significant more patients treated according to the DMP were referred to the psychiatrist in 2010 and 2011 compared to patients treated according to usual care. Patients with severe depression have to be referred to the specialist according to the DMPs stepped care model, which could explain the increase in referrals. If these patients are indeed referred within a month can be doubted because the percentage of newly diagnosed patients with severe depression is only 44% in 2011, which indicates that 56% of the newly diagnosed patients is not referred in that year. Thus, although patients treated according to the DMP are more often referred to the psychiatrist than patients treated according to usual care, it is questioned if referral is done within one month. 

Limitations

In 2012 an interview was held with the project leader of SGE to map the interventions that could be considered 'care as usual' and interventions that were implemented within the context of the DMP. The project leader identified all existing interventions as care as usual. According to the project leader these interventions would have been implemented regardless of the funding they received from ZonMw. This funding consisted of 85.000 euro for three years part-time salary for the project leader and 25.000 for participation in the research evaluation. No additional funding was provided for the development and implementation of disease management interventions. Therefore, these disease management interventions were identified by the project leader as care as usual. Since the focus was on the level of chronic care patients received at the SGE (within the context of the DMP as well as care as usual) all these interventions were considered as disease management interventions. New interventions that were not yet implemented were not taken into account.
Furthermore, it was unfortunate that the first ACIC-S measurement was performed in 2010. Therefore no data was available of the quality of care before and during the first years of the DMP. Thus, it is possible that the improvement in quality of care measured from 2010 to 2012 is an underestimation as the quality of care also improved from 2008 to 2010. 

To analyse the outcomes a depression population was selected. This population only consists of patients that asked help from their GP and were diagnosed with depression and therefore registered in the database. Patients with depression that did not ask for help from their GP, or did ask for help but were not diagnosed with depression or where the GP forgot to register the patients diagnosis correctly were not included in the analyses. However the analysis is meant to determine if the implementation of the disease management programme for patients with depression had a positive effect on quality of the treatment and/or the patient outcomes. Therefore, analysis of the registered patients could be considered sufficient for this case study. 

The BDI was used to make a distinction between patients that were treated according to the DMP and patients that were treated according to care as usual. Because monitoring of the BDI was implemented as part of the DMP. An underestimation could have occurred in the number of patients treated according to the DMP when GPs failed to register the BDI for the patients in the system or when the BDI was not filled out by the patients. These patients would then be mistakenly part of the group of patients that were treated according to usual care and would dilute possible effects of the DMP. 

To be able to make sound analysis of the outcomes for the depression population reliable registration of the DMP indicators was very important. However, several indicators were not properly registered by the GPs, for example for the indicators smoking and BMI data was not registered by the GPs for 67% to 84% of the patients depending on the year, and analysis of these indicators was therefore performed carefully, taking the high number of missing values in consideration. In some cases obvious data entry mistakes were made, these values have been excluded for analysis. An explanation of the high number of missing values could be that GPs only registered data when something was wrong with the patient, e.g. when the patient smoked or had an increased BMI. Also only antidepressant prescription was registered in the database. No data was captured on treatment adherence and if the prescribed treatment was according to the guidelines. Therefore no analysis could be performed for these outcomes. Finally, it was unfortunate that the response on patient satisfaction was too low to use these data to analyse effects of quality of care experienced by the patient. 
Conclusion

It can be concluded that the interventions that have been used in the DMP for patients with depression are in line with the six components of the CCM and focus both on patients and health care professionals as well as on organisational aspects of care. Although the quality of care improved from 2008 to 2011 there is still room for improvement to the level of optimal support of chronic illness care. Furthermore, effects of the DMP were seen on antidepressant use for patients with mild depression and on referral behaviour for patients with severe depression. Finally, to be able to determine next treatment steps more soundly and to support management to make sound decisions to further improve the quality of care registration of important outcome indicators (e.g. BDI and lifestyle) and patient satisfaction needs to be improved. Also registration of treatment (DMP or usual care) is important to be able to analyse if and to what level the DMP contributed to effects in outcomes in comparison to treatment according to usual care. Furthermore, is it wise to choose specific indicators to prevent that GPs are overloaded with data that needs to be registered. 

Further research should include how the implementation process took place and how the cooperation between professionals from different health centres and different disciplines is functioning. This could contribute to finding an explanation for the lack of registration of certain indicators and how to increase the quality of care to the optimal level of support. 
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