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1
Introduction
Periodically, no matter the discipline, new fields of research emerge. Marketing is no different. The number of papers on health and marketing published in marketing journals has been increasing rapidly over the last five years (Stremersch, 2008, p.1). Although marketing scholars often seek to contribute new knowledge that is applicable across industries (Stewart, 2002), most industries have unique characteristics that require industry-specific knowledge development (Eliashberg, Elberse and Leenders, 2006). The life science industry spans companies in pharmaceuticals, biotechnology and therapeutic medical devices and it forms the innovative producer side of the health care industry. Two fundamental dimensions underlie the life sciences industry: science-based knowledge and quality of life (Stremersch and Van Dyck, 2009, p.4). A life science therapy is launched into regular health care after scientific research of its impact on patients quality of life based on safety, cost effectiveness and efficacy. This process can take up to 15 years. To make their therapy profitable, firms promote their therapies and marketers face unique challenges in launching and promotion decisions. Not only the fields of marketing and life science span their disciplines, the worlds of physicians and patients are nearing each other too. There is a trend towards more participatory decision-making in which doctors and patients together bear responsibility for medical decisions (Camacho, Landsman and Stremersch, 2008). There is a movement from the old “white coat model”, in which a physician uses his or her knowledge to prescribe treatments (Morgan, 2003), to a “dialogue model” where scientific evidence is connected to patient needs and preferences (Charles, Gafni and Wehlan, 1999). The change from a “white coat model” to a “dialogue model” implicates that patient empowerment increases. Research found that patients who are more involved in the process or have more empowerment generate better therapy results and are more compliant.
1.1
Research importance

This research is based on earlier work of Stremersch and Van Dyck. Figure 1.1, developed by Stremersch and Van Dyck (2009), shows future research possibilities. 

Figure 1.1: Future research possibilities in life science (Stremersch and Van Dyck, 2009, p.10)
The authors state that research directions in the top right are important contributions to academic knowledge and of high, immediate and practical relevance to business performance and/or patient welfare. This research focus on stimulating patient compliance. Earlier research focus mostly on measurement, extent and determinants of “patient compliance”. Morris (1992) argues that very little consistent information is available and that the patient’s perspective needs to be examined. “Patient compliance” is an important issue in pharmaceutical business and scientific literature. Global pharmaceutical industry lose $ 30 billion each year simply by patients who do not take their medicines as advised (Bates, 2008). Seventy percent of patients who begin with a medical treatment discontinue with one year (Bates, 2008, p.28). DiMatteo (2004) argues that this percentage is about 25%. The greatest drop in patient compliance occurs after the first six months of treatment. This results in significant loss for pharmaceutical companies who spent millions to get those initial prescriptions (Bates, 2008, p.28) Non-compliant patients are very expensive for the society as well. Non-compliant patients influence the profit of health insurers, waiting lists, are responsible for $ 290 billion a year of increased medical costs (Ziegler, 2009) and are also expensive for their employers because they create less economic value. Beside this, poor compliance is associated with a lower quality of life, poor clinical outcomes, increased hospitalizations and higher overall healthcare costs (Hosken, 2006, p.6). Beside quantifying patient compliance in money and percentages, patient compliance is also quantified in a specific death rate. In 1984, The National Pharmaceutical Council, an association of pharmaceutical companies, estimated that misuse of drug prescription cause 125,000 deaths a year from hearth disease alone (Zuger, 1998). 
1.2
Research objective and definition
The objective of this research is to work further on previous work of Morris (1992) and Stremersch and Van Dyck (2009). Cochrane, Horne and Chanez (1999) also provide a future research possibility. The authors state that it is unclear what the influence is of patients treatment quality expectations and patients treatment quality perceptions on “patient compliance”. Asch et al (2006) argues that the quality of most treatments fall short of expectations. Oliver (1977; 1980; 1993) argues that expectations and perceptions lead to disconfirmation. In the satisfaction literature research, disconfirmation occupies a central position as a crucial intervening variable (Churchill and Surprenant, 1982, p.492). Referring to Oliver (1977), Churchill and Surprenant (1982, p.493) state that measuring disconfirmation is important because the construct has an independent, additive effect on satisfaction. This research is based on four constructs: 1. “patient compliance”, 2. “expected treatment quality” 3. “perceived treatment quality” and 4. “confirmed/ disconfirmed treatment quality”. Construct means; the main factors that are investigated.
The World Health Organization define the first construct, “patient compliance”, as “the extent to which a person’s behavior (taking medication, following a diet, and/or executing lifestyle changes) corresponds with agreed recommendations from a health care provider” (WHO, 2003, p.136). 
The literature does not provide one single definition or description about the second construct,  “expected quality”. The literature only pay attention to “quality” and “expectations separately where 1. Parasuraman, Zeithaml and Berry (1985, p.42) use the definition of Crosby (1979) to define “quality” as “conformance to requirements” and 2. where “expectations” is “pretrial beliefs about a product Olson and Dover (1979, p.181) or service that serve as standard or reference point against which a product or service performance is judged” (Zeithaml, Berry and Parasuraman, 1993, p.1). Combining this two definitions, “expected treatment quality” is during this research defined as “pretrial belief that the treatment will be conform the requirements which serves as standard and reference point”.
“Perceived quality”, the third construct, is defined as “the consumer’s judgment about a product’s overall excellence or superiority” (Zeithaml, 1988, p.3). Zeithaml (1988) state that “perceived quality” is different than “objective quality”. “Objective quality” is the actual technical superiority or excellence of the product. Zeithaml (1988, p.5) also argues that “objective quality” may not exist because all quality is perceived by someone, be it consumer or managers or researchers.
 “Expected quality” and “perceived quality” lead to the fourth construct, “confirmed/ disconfirmed treatment quality”. “Confirmed/ disconfirmed treatment quality” is the difference between perceptions and expectations (Oliver, 1993). Oliver (1993) defines “disconfirmation” as “combining perceptions and expectations to form satisfaction judgments”. Oliver (1980) distinguish negative disconfirmation (performance poorer than expected) and positive disconfirmation (performance better than expected). This research labeled “confirmed/ disconfirmed treatment quality” as one single construct, where “confirmed treatment quality refers to quality performance better than expected and disconfirmed treatment quality refers to quality performance poorer than expected.
1.3
Research questions

The previous discussion lead to the following research questions: 
1. Do “expected treatment quality”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” have an effect on “patient compliance”?
Following that if there is an effect: 
2. What is the effect of “expected treatment quality”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” on “patient compliance”?
3.Will the negative effect of “disconfirmed treatment quality”  be larger than the positive effect of “confirmed treatment quality”?

4. Does “confirmed/ disconfirmed treatment quality” mediate the effect of “expected treatment quality” and “perceived treatment quality” on “patient compliance”? 
5. Which dimensions of a treatment’s quality have a stronger influence on “patient compliance”?
To answer the research questions, the following operational questions need to be answered during this research process;

1. What are the definitions of the different constructs?

2. What are the determinants of the different constructs?
3. How can we model the different constructs?

4. Which target group is used to test the model?

5. What are the conclusions, implementations, limitations and future research possibilities?

1.4
Methodology

After this chapter, the research follow with the theoretical framework and conceptual framework. The theoretical framework give a literature overview based on the four constructs “expected treatment quality”, “perceived treatment quality”, “confirmed/ disconfirmed treatment quality” and “compliant behavior”. After the theoretical framework hypothesis are stated and a conceptual model is developed. This conceptual model is developed to link the role of the different construct with each other. Also will be explained how the different hypothesis are going to be measured and tested. 

The third chapter discuss data and measurement. Explained is what the target group is for this research. Also the method, questionnaire and how to avoid research bias is discussed.

The fourth chapter discuss each hypothesis. Results shows which hypothesis are not rejected and which hypothesis are rejected in order to answer the stated research questions.

Finally the fifth chapter gives a general conclusion by answering the research questions. The answered research question lead to implications. Beside this, chapter five  also discuss limitations and provides future research directions.
2 Theory and conceptual model
This chapter provides a literature overview of the different constructs. After this literature review, hypothesis are stated and the conceptual model is discussed. Finally, the different models to test the hypothesis are discussed. 
2.1
Constructs

2.2.1
Patient compliance

“Patient compliance” receive special attention of the WHO. The WHO states that across diseases, compliance is the single most important modifiable factor that compromises treatment outcome (WHO, 2003, p. 135). “Patient compliance” is a complex behavioral process determined by several determinants as attributes of the patient, the patients environment and characteristics of the disease and its treatment (WHO, 2003). Morris (1992) states that a lot of research is done to the determinants, measurement and the extent of non-compliance. Morris (1992) argues also that very little consistent information is available and that the patient’s perspective needs to be examined. In making patients compliant to their prescribed treatment, there is also a shift to shared decision making between physician and patient. This “patient empowerment” as stated by Christensen and Hwang (2009) will increase patient satisfaction (Camacho, Landsman and Stremersch, 2008). Some scientists find a connection between patient empowerment and an increasing patient compliance. For example, research of hypertension suggests that a better understanding of patients’ attitudes (part of shared decision model) could improve programs designed to increase their compliance to treatment regimes (Hopfield, Linden and Tevelow, 2006). Another example are diabetics who take their health in own hand and find that cost of care decreases dramatically, while the quality increases. It is more effective than relying on an expert whom they may see only every few months. Other research find that there are benefits in patient participation in decision making. One study of 15 overweight children found that 7 children who thought they had chosen their own treatment program lost more weight than the group who thought they had no choice (Mendonca and Brehm, 1983). Ashcroft, Leinster and Slade (1986) surveyed 31 patient with early-stage breast cancer. They find that patients who choose their own surgical therapy did not experience the high levels op depression and loss of self-esteem that have been recorded for breast-cancer patients in other studies. Dellande, Gilly and Graham (2004, p.79) state that expert providers can take a more active role in structuring the information environment and in clarifying the patient’s role. With the requisite role clarity, ability, and motivation, compliance is more likely (Dellande, Gilly and Graham, 2004, p.79).
There are several studies that determine factors which affect “patient compliance”. These factors range from individual characteristics, social circumstances and health knowledge (Sherbourne, Hays, Ordway, DiMatteo and Kravitz, 1992) to satisfaction with care, age, gender, work disruption and plenty of other factors (Fincham, 2007). As mentioned earlier, the World Health Organization pays special attention to “patient compliance”. The organization describes several important variables that are behavioral in nature and are also dynamic, and therefore amenable to intervention (WHO, 2003, p.137). The variables are separate in three key determinants: (1.) provider behaviors: variables relate to how health care providers communicate and interact with their patients are important determinants of compliance and health care success. Important factors in this are providing information, “positive talk” and asking specific questions to the patient. Patients who consider themselves as partners in the health care process and who are actively engaged are more compliant. In sum it is important there is warmth and empathy from the providers side towards the patient (WHO, 2003). (2.) health system factors: the health care delivery system influences the compliance of patients. The policies and procedures of the health system itself controls access to, and quality of care (WHO, 2003, p.138). The system variables include the accessibility and availability of services, support for education of patients, information management and data collection, providing feedback to health care providers and patients, 
supporting the availability of communities and the training provided to health care providers (WHO, 2003, p. 138). System direct providers schedule, dictate appointment lengths, allocate resources, set fee structures and established organizational priorities (WHO, 2003, p.138). Finally, (3.) patient attributes: the characteristics of patients are determinants which are the basis of numerous researches of “patient compliance”. The WHO report state that demographic, economic and social factors have not definitely been associated with compliance. It is about illness relevant cognitions, perceptions and expectations of disease factors that have stronger relations with patient compliance (WHO, 2003). McHorney (2009) developed a three item compliance estimator. The author state that the estimator is readily scored and easily interpretable. The estimator focus on three pillars; 1. medication, 2. non-fulfillment and 3. non-persistence (McHorney, 2009, p.215) which are causes that influence and relate compliant behavior of patients. But the best way to measure “patient compliance” is to ask patients if they are completely compliant in a specific period (Kaptein, 2006). This is also one of the recommendations by Grundmeijer, Reenders and Rutten (2004) to measure “patient compliance”. Single questions are sensitive for social desirability bias. This research deal with this which is discussed later this research.
2.2.2 Expected treatment quality and perceived treatment quality
Expected treatment quality

Conceptualization of patient expectations of care has two aspects; what patients expect as a result of their own or others’ experiences (normative/ comparative expectations) and the care they would like and/ or hope for (idealized expectations) (McKinley, Stevenson, Adams and Manku-Scott, 2002, p.334). Fulfillment of patient expectations may affect visit satisfaction, may influence health care utilization and costs and can be used as a indicator of the quality of care (Peck et al., 2001, p.101). Patients develop expectations by “learning” from different type of sources with varying validity (Jayasankar, 2009). Past experiences are also a contributor to future expectations. Important is the way the patient understands the information and translate this information in actionable beliefs. Expert providers must create role clarity about the treatment that is advised and the skills to perform the treatment (Dellande, Gilly and Graham, 2004). Expectations are pretrial beliefs (Olson and Dover, 1979) and are important in being satisfied or dissatisfied (Parasuraman, Zeithaml and Berry, 1985). Oliver (1981, p.33) state “that it is generally agreed that expectations are consumer-defined probabilities of the occurrence of positive and negative events if the consumer engages in some behavior”. According to this, positive events lead to satisfied behavior and negative events lead to dissatisfied behavior. Referring to Oliver (1981), patients are assumed to be non-compliant if the quality of the treatment is more poorly than the quality expected, and patients are compliant if the quality of the treatment is better than the quality expected.
Perceived treatment quality
Verhage (2004) state that there are three types of perceptions: subjective, cognitive and selective. Monroe and Krishnan (1985) argue that perceived quality is the perceived ability of a product or service to provide satisfaction “relative” to alternatives. The definition provided by Zeithaml (1988) is a user based approach (Sirohi, McLaughlin and Wittink, 1998). To form perceptions, people use intrinsic and extrinsic cues (Zeithaml, 1988; Sirohi, McLaughlin and Wittink, 1998). Intrinsic cues are derived directly from the product or service and extrinsic cue are not directly related to the product or service (Rao and Monroe, 1989). Scholars as Sasser, Olsen and Wyckoff (1978), Gronroos (1982) and Lethinen and Lethinen (1982) unambiguously support the notion that product or service quality, as perceived by consumers, stems from a comparison of what they feel a product or service should offer (Parasuraman, Zeithaml and Berry, 1988, p. 16). This comparison leads to judgments about the product’s or service overall performance excellence or superiority (Zeithaml, 1988). 
Key determinants of expected and perceived treatment quality
A lot of research is done to investigate the key quality determinants of a treatment. Campbell, Roland and Buetow (2000, p.1615) provide an overview of the most important criteria concerning treatment quality, appendix A. The overview shows that there is a major overlap in the criteria. Within this overview, the seven key determinants by Donabedian (1990) are most influential and find most citations in other literature. The overview shows that the concept “legitimacy” and “optimality” provided by Donabedian (1990) find no support by other authors. This gives that the criteria “legitimacy” and “optimality” are not used as quality determinants to test “expected treatment quality” and “perceived treatment quality”.  Beside the mentioned criteria, there is strong support that side effects (Vermeire et al, 2001; Guyatt et al, 1993; Bowman, Heilman and Seetharaman, 2004) and convenience (Heather, Amit and Haynes, 2002; Bowman, Heilman and Seetharaman, 2004) are important quality aspects in health care. These two aspects complete the criteria provided by Donabedian (1990) in testing “expected treatment quality” and “perceived treatment quality”. Figure 2.1 provides an overview of the selected criteria and their explanations.
[image: image1.emf]Determinant Description

Efficiency The treatment obtain the greatest health improvements at the lowest cost

Acceptability The treatment will be conform to patient preferences

Efficacy The treatment is able to improve health

Effectiveness The degree to which the treatment is attainable to realize health improvements

Equity There are no differences in treatment compared to others

Convenience The treatment is easy to follow and easy to use

Side effects The treatment create a peripheral or secondary effect


Figure 2.1: key determinants in testing “expected treatment quality” and “perceived treatment quality”
2.2.3
Confirmed/ disconfirmed treatment quality
The basic premise of the marketing concept is that marketers should strive to create customer satisfaction and should remedy dissatisfaction (Blodgett, Granbois and Walters, 1993). In line with “expected treatment quality” and “perceived treatment quality” it is possible to measure “confirmed/ disconfirmed treatment quality” where “confirmed treatment quality” leads to satisfaction which lead to increasing “patient compliance’ and “disconfirmed treatment quality” leads to dissatisfaction which leads to increasing “patient non-compliance”. Woodruff, Cadotte and Jenkins (1983) state that if perceived performance match expected performance it results in “conformation”. A mismatch leads to “disconfirmation”. Oliver (1980, 1993) provides a framework to measure “confirmed/ disconfirmed treatment quality”. “Confirmed/ disconfirmed treatment quality” can be measured by one single control question (Niedrich, Kiryanova and Black, 2005; Oliver 1980) with a “better than expected or worse than expected question, which find a lot of support by other authors.  Baumeister, Bratlavsky, Finkenauer and Vohs (2001) argue that negative events in daily life have a stronger effect than positive events. Bad emotions, bad parents and bad feedback have more impact than good ones and bad information is more thoroughly than good information. Bad impressions and bad stereotypes are easier to form and more resistant to “disconfirmation” than good ones to “confirmation” (Baumeister, Bratlavsky, Finkenauer and Vohs, 2001, p.323). The authors argue that negative events have a larger impact than positive events. The assumption is that a mismatch between “perceived treatment quality” and “expected treatment quality” leads to a larger negative effect of “disconfirmed treatment quality” than the positive effect of “confirmed treatment quality”.
In sum this research describes “patient compliance” as “the extent to which a person’s behavior (taking medication, following a diet, and/or executing lifestyle changes) corresponds with agreed recommendations from a health care provider” (WHO, 2003, p.136). It describe “expected treatment quality” as “ a pretrial belief that the treatment will be conform the requirements”. This research describe “perceived treatment quality” as “the consumer’s judgment about the overall excellence or superiority of the treatment” (Zeithaml, 1988). Finally this research describe  “confirmed/ disconfirmed treatment quality” as “combining perceptions and expectations to form satisfaction judgments” (Oliver, 1993).
2.3
Hypothesis

Based on the literature research the following hypothesis are constructed to answer the research questions:
H1: There is a positive effect of “expected treatment quality” on “patient compliance”.

H2: There is a positive effect of “perceived treatment quality” on “patient compliance”.
H3: There is a positive effect of “confirmed/ disconfirmed treatment quality” on
       “patient compliance”.
H4: The negative effect of “disconfirmed treatment quality” is larger than the positive effect 
       of “confirmed treatment quality”.
H5: The positive effect between “expected treatment quality” and “patient compliance” 
       will be fully mediated by “confirmed/ disconfirmed treatment quality”.

H6: The positive direct effect between “perceived treatment quality” and “patient

       compliance” will be fully mediated by “confirmed/ disconfirmed treatment quality”.
2.4
Conceptual framework
Figure 2.3 shows the conceptual framework. This model is a graphic overview of the stated hypothesis and present their underlying connections. The conceptual framework is based on earlier work of Oliver (1977; 1980; 1993). Where Olivier (1977; 1980; 1993) study the effects of expectations, perceptions, disconfirmation on satisfaction, this research study the effect  of “expected treatment quality”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” is on “patient compliance”. Oliver (1977; 1980; 1993) study also if the effect of expectations and perceptions on satisfaction is mediated by disconfirmation. Referring to Oliver’s (1977; 1980; 1993) mediation analysis, this study test if “confirmed/ disconfirmed treatment quality” mediates the possible effect of “expected treatment quality” and “perceived treatment quality” on “patient compliance”. This to explain how external physical events take on internal psychological significance (Baron and Kenny, 1986, p.1176).
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Figure 2.2: Conceptual model
2.5
Model

2.5.1
Hypothesis 1, 2 and 3

Multiple regression analysis measure the effect of the constructs “expected treatment quality”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” on “patient compliance”:
Patient compliancei = γ0+ γ1Confirm/DisconfirmTreatmQuali  + γ2PercTreatmQuali + 
                                   γ3ExpTreatmQuali  + e1i                                                                                                             (1)                       
Where “patient compliance” is the dependent variable of the multiple regression analysis for individual i, γn is the regression coefficient of the independent variables “expected treatment quality”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” and e1 is the error term to capture all other unobserved factors that influence the outcome. With this multiple regression analysis hypothesis 1, 2 and 3 are tested.
2.5.2
Hypothesis 4

Hypothesized has been that the negative effect of “disconfirmed treatment quality” is larger than the positive effect of “confirmed treatment quality”. This because negative events have a stronger impact in daily life than positive events (Baumeister, Bratlavsky, Finkenauer and Vohs 2001). The bipolar scale is changed into a unipolar scale. The categories ”totally disagree”, “disagree” and “disagree a bit” are recoded as 1, 2 and 3 which refers to “disconfirmed treatment quality” and “agree a bit”, “agree” and “totally agree” are recoded as 5, 6 and 7 which refers to “confirmed treatment quality”. The following multiple regression analysis is developed to test hypothesis four:
Patient compliancei = β0+β1ConfirmTreatmQuali + β2DisconfirmTreamQuali +  

                                   β3PercTreatmQuali  + β4ExpTreatmQuali + e2i
                                  (2)    
              
Where “patient compliance” is the dependent of the multiple regression analysis for individual i, βn is the regression coefficient of the independent variables “expected treatment quality”, “perceived treatment quality”, “confirmed treatment quality” and “disconfirmed treatment quality” and e2 is the error term to capture all other unobserved factors that depend the outcome. 
2.5.3
Hypothesis 5 and 6

A mediation analysis tests if “confirmed/ disconfirmed treatment quality” mediate the direct effect of “expected treatment quality” and “perceived treatment quality” on “patient compliance”. 
Figure 2.3 provide an overview of the mediation analysis where (1) the independent variable X is “expected treatment quality” and “perceived treatment quality”, (2) the mediator variable M is “confirmed/ disconfirmed treatment quality” and (3) the dependent variable Y is “patient compliance”.
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Figure 2.3: Graphic overview mediation analysis (Zhao, Lynch jr. and Chen, 2010)
The mediation effect is measured with the steps provided by Baron and Kenny (1986). The authors state that there are multiple methods to extent an mediation effect (multiple regression, logistic regression or structural equal modeling) but the steps necessary for testing mediation are the same. Baron and Kenny (1986) discuss three steps based on multiple regression. First, one should regress the mediator on the independent variable. This is done with the following multiple regression analysis:

Confirm/DisconfirmTreatmQuali = η0 + η1PercTreatmQuali + η2ExpTreatmQuali +  e3i
      (3)                
Where “confirmed/ disconfirmed treatment quality” is the dependent variable for the multiple regression analysis for individual i, ηn is the regression coefficient of the independent variables “expected treatment quality” and “perceived treatment quality”, and e3 is the error term to capture all other unobserved factors that influence the outcome. 

The second step is regressing the dependent variables with the indepent variables “expected treatment quality” and “perceived treatment quality” (Baron and Kenny, 1986):
Patient compliancei= δ0+ δ1PercTreatmQuali + δ2ExpTreatmQuali + e4i


     (4)
Where “patient compliance” is the dependent variable of the multiple regression analysis for individual i, δn is the regression coefficient of the independent variables “expected treatment quality” and “perceived treatment quality”, and e4 is the error term to capture all other unobserved factors that influence the outcome.

The third step is regressing the dependent variable on both the independent variables controlling for the mediator variable (Baron and Kenny, 1986, p. 1177):
Patient compliancei = θ0+ θ1ExpTreatmQuali + θ2PercTreatmQuali + 
                                   θ3Confirm/DisconfirmTreatmQuali  + e5i                                                                       (5)                                                                                                                                                                                                                                      
Where patient compliance is the dependent variable of the multiple regression analysis for individual i, γn is the regression coefficient of the independent variables “expected treatment quality”, “perceived treatment quality” and the controlled mediator variable “confirmed/ disconfirmed treatment quality” and e5 is the error term to capture all other unobserved factors that influence the outcome.
These three regression enquations provide the tests of the linkages of the mediational model (Baron and Kenny, 1986, p. 1177). To test mediation, the following conditions must hold: (1.) the independent variables must affect the mediator in the third equation, (2.) the independent variables must be shown to affect the dependent variable in the fourth equation and (3.) The mediator must affect the dependent variable in the fifth equation (Baron and Kenny, 1986). If all these conditions hold, than the effect of the independent variable on the dependent variable must be less in the fifth equation then in the third equation. Full mediation holds if the independent variables have no effect when the mediator is controlled for. Partial mediation holds if the independent variable is reduced but still different from zero when the mediator is controlled (Baron and Kenny, 1986). 
3
Data and measurement
This chapter discusses the data collection. First, the target group is discussed followed by discussing the sample size, the method and the questionnaire. 
3.1 Target group

Asthma patients participate in this research. The WHO defines asthma as “a chronic disease characterized by recurrent attacks of breathlessness and wheezing, which vary in severity and frequency from person to person (WHO, 2010). Asthma is a frequent problem and occurs in every age category. About 1.5 - 2% of the world population has asthma (Joos and Bel, 1999). Asthma is a hereditary disease, but there are also risk factors that lead to the development of asthma. These factors and their role are a bit unclear (Astmafonds, 2007). In 2007, the Dutch Asthma Fund calculate that in the Netherlands there are 519.800 people with asthma. Of this population, 45,5% is male and 54.5% is female. The real amount might be higher, because not everybody with symptoms goes to their general practitioner and not every general practitioner recognizes (direct) all cases of asthma. Compared to the growth of the Dutch population, the Dutch Asthma Foundation expects that the total amount of Asthma patients will grow to 2% of the total population in 2025 (Astmafonds, 2007).
Asthma has an influence on the quality of life of patients. Complaints can occur in a minute. The disease has an influence on the daily life of patients but will also influence their emotional and social behavior (Astmafonds, 2007). Al these negative effects may lead low “patient compliance”. Non compliance with asthma treatment is about 10% - 46% (Spector, 2000). 
3.2 Sample size

Larger sample sizes increase power and decrease estimation error. However, the practical realities of conducting research such as time, access to samples and financial costs restrict the sample size. The balance is generating a sample large enough to provide sufficient power while allowing for the ability to actually garner the sample (VanVoorhis and Morgan, 2007, p.46). The sample size should lead to power. A way to do so is by rules of thumb for numbers of respondents needed for common statistical procedures (VanVoorhis and Morgan, 2007). Green (1991) provide two rules of thumb. The author state that if a model is tested overall, a minimum sample size of 50+8k is recommended, where k is the number of predictor variables. If individual predictors are tested than a minimum sample size of 105+k is recommended.
3.3
Method
The asthma patients participate by an online survey, to reduce social desirability bias (Nederhof 1985). The survey is published among other things on the website of “Verening Nederland-Davos”. This is an important patient association that focus on the rights and importance of patients with asthma. The foundation collaborates close with the Asthma Centre in Davos in facilitating asthma treatment. A lot of asthma patients visit the website of the foundation in search for the latest news and information relating to asthma. The second website that publish the survey is “Astma & COPD Nieuws”. This is a website where asthma patients can find the latest news about their disease. The third website is “Zorgportaal”. This is also a website where asthma patients can find the latest news and information about their disease.
3.4 Questionnaire 

Appendix B shows the questionnaire. To avoid recall bias, first a recall question is asked. After this, year of birth, education level and gender are asked. This questions result in basic sample characteristics. After this, the different constructs are tested. The constructs are separated in concepts which are discussed during the literature review. Discussed earlier, the constructs “expected treatment quality” and “perceived treatment quality” exist out of five criteria provided by Donabedian (1990) and other scholars. Beside this five criteria, side effects (Vermeire et al, 2001; Guyatt et al, 1993; Bowman, Heilman and Seetharaman, 2004) and convenience (Heather, Amit and Haynes, 2002; Bowman, Heilman and Seetharaman, 2004) will complete the criteria. The literature supports the fact that these factors are important quality aspects. The constructs “confirmed/ disconfirmed treatment quality” and “patient compliance” are measured by one single control question. This single question measurement find also support in literature.
In measurement, the characteristics of validity and reliability are important factors. The reliability is discussed in the results section of this research. There are several arguments that are important in choosing the right rating scale (Cooper and Schindler, 2006). In developing the measurement scales for the constructs “expected treatment quality” and “perceived treatment quality”, earlier contributions of Oliver (1977)  and Parasuraman, Zeithaml and Berry (1988) are important. In line with these authors, the constructs “expected treatment quality” and “perceived treatment quality” are measured on a 7-point scale. Oliver (1977) and Parasuraman, Zeithaml and Berry (1988) measure expectations and perceptions on a 7-point bipolar Likert scale ranging from 3 (totally agree) to -3 (totally disagree) where 0 is neutral (neither agree, nor disagree). This result in high validity and reliability (Bearden and Netemeyer, 1999). Diefenbach, Weinstein O’Reilly (1993) also argue that no other scale performed significant better in their research than the 7-point Likert scale in measuring perceptions and expectations. Except the item “side effects” all other statements are positively worded. This means that higher scores reflect positive attitudes toward the statement. To interpret all results consistently, the scale of “side effects” is reversed. The category “totally disagree” reflect a positive attitude toward the statement and the category “totally agree” reflect a negative attitude toward the statement (Polit and Beck, 2004). After measuring “expected treatment quality” and “perceived treatment quality”, “confirmed/ disconfirmed treatment quality” is measured. This construct is measured on a 7-point bipolar scale ranging from 3 (totally agree) to -3 (totally disagree) where 0 is the neutral midpoint (neither agree, nor disagree) which is in line with prior work of Oliver (1977; 1980). Finally “patient compliance” is measured. One question is asked about “patient compliance” of the prescribed therapy of last month, which is measured on a 7 point bipolar scale ranging from 3 (completely) to -3 (not). Measuring “patient compliance” by one single question can lead to recall bias and social desirability bias (Kaptein, 2006; Grundmeijer, Reenders and Rutten, 2004). Measurement bias can lead to the reporting of spurious or misleading research results (Fisher, 1993). To cope with recall bias, patients are asked to recall their last month treatment. Furthermore, the question is asked in a polite and a no threatening way suggested by Grundmeijer, Reenders and Rutten (2004) and Sudman and Brandburn (1974) to avoid social desirability bias. Because the questions are asked in a online setting, patients can answer the question anonymous. This is also a manner to cope with social desirability bias (Nederhof, 1985). These techniques to avoid social desirability bias are completed with two other techniques: (1) a general instruction about key facts of “patient compliance” and the need of this research to make patients feel less guilty if they are non compliant is implemented and (2) a short introduction is implemented to motivate patients to fill in the question honestly. Finally the cause of “patient compliance” is measured. This measurement is highly based on the original paper by McHorney (2009) completed with some extra questions based on earlier work of Vermeire, Heartshaw, van Royen and Denekens (2001), Becke and Maiman (1980) and Zuger (1998). The measurement scale here is a 6-point bipolar rating scale ranging from 3 (totally agree) to -3 (totally disagree) without a zero point. This scale find support by McHorney (2009).
4
Results

This chapter discuss the results of this research. It starts with a brief discussion of the descriptive statistics. After this, the results per hypothesis are discussed. 
4.1
Descriptive statistics 
Testing the model is based on a sample size of 106 respondents. Figure 4.1, 4.2 and 4.3 show the sample characteristics. The minimum age of the sample group is 17 years and maximum age of 76 years old. Most of the patients are HBO graduated (32%) followed by MBO graduation (27%). The smallest group is lower educated (2%) or not  educated (1%).Of the sample group, 34% is male and 66% .
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Figure 4.1: Sample characteristics age
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Figure 4.2: Sample characteristics level of graduation

[image: image4.emf]Gender Percentage 
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Figure 4.3: Sample characteristics gender
To determine if the constructs can be interpreted consistently across different situations (Field, 2009) the reliability is measured for the constructs “expected treatment quality” and “perceived treatment quality”. “Expected treatment quality” is reliable at .715 and “perceived treatment quality” is reliable at .868. Both constructs can not be improved if individual variables are excluded out of the model.
[image: image5.emf]Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
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Figure 4.4: Reliability construct “expected treatment quality”
[image: image6.emf]Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items

.868 .877 7


Figure 4.5: Reliability construct “perceived treatment quality”
Based on the rules of thumb provided by Green (1991), this sample size (n=106) is not large enough to test the effects of all quality components on “patient compliance”. A necessary step to deal with this is to aggregate data by factor analysis. A factor analysis is conducted for the constructs “expected treatment quality” and “perceived treatment quality” separately. Due to the small sample size, a significance level of 10% is used in this research where 5% is usual in research. Figure 4.6 and 4.7 show the KMO and Bartletts Test of Sphericity. The KMO represents the ration of the squared correlation between variables to the squared partial correlation between variables (Green, 1991, p.647). The KMO varies between 0 and 1 (Green, 1991). A value of 0 indicates that the sum of partial correlations is large relative to the sum of correlations, factor analysis is likely to be inappropriate (Green, 1991, p.647). A value close to 1 indicates that patterns of correlations are relatively compact and so factor analysis should yield distinct an reliable factors (Green, 1991, p.647). KMO for “expected treatment quality is .717, which is good, and for “perceived treatment quality it is .866, which is great. Bartlett’s Test of Sphericity tests that the original correlation matrix is an identity matrix. If the test is significant, factor analysis is appropriate (Green, 1991, p.660). Bartlett’s test of sphericity X² is respectively (21)=149,332 and (21)=333,379, which is significant for both constructs  (p < .1).  The results indicate that correlations between items were sufficiently, the correlation matrix is not an identity matrix and therefore factor analysis is appropriate (Green, 1991).
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Figure 4.6: KMO and Bartlett’s test “expected treatment quality”
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Figure 4.7: KMO and Bartlett’s test “perceived treatment quality”
Figure 4.8 and 4.9 show the extraction methods for the constructs “expected treatment quality” and “perceived treatment quality”. The construct “expected treatment quality” has two components with eigenvalues over Kaiser’s criterion of 1. These two components are labeled as “expected treatment costs” and “expected treatment benefits” and are discussed later this research. Both components explain 55% of variance in “patient compliance. The construct “perceived treatment quality” has one component with eigenvalue over Kaiser’s criterion of 1, and therefore there is no need to re-lable this construct. This component explains 57% of variance in “patient compliance”. 
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Figure 4.8: Extraction method “expected treatment quality”
[image: image10.emf]Component                          Initial Eigenvalues
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Figure 4.9: Extraction method “perceived treatment quality”
4.2
Hypothesis testing 
4.2.1
Testing hypothesis 1, 2 and 3

Figure 4.10 show the rotated component matrices. The construct “expected treatment quality” is based on two underlying components. Bowman, Heilman and Seetharaman (2004, p.326) argue that normative decision theory suggests that any decision strategy has benefits and costs associated with its use. The authors argue that the benefits from compliance follow directly from higher performance evaluations for and satisfaction with the product’s efficacy and effectivenss (Bowman, Heilman and Seetharaman, 2004, p.326). The costs of compliance include monetary, time and usage costs (Bowman, Heilman and Seetharaman, 2004, p.327). Based on Bowman, Heilman and Seetharaman (2004), efficacy and effectiveness are labeled as “expected treatment benefits” and convenience, equity, efficiency and side effects are labeled as “expected treatment costs”. The construct “perceived treatment quality” is based on one underlying component. Steenkamp (1990) argues that perceived quality is overall unidimensional evaluative judgment. It is a global summary construct (Steemkamp, 1997). Therefore, there is no need to re-lable the construct “perceived treatment quality”.
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Figure 4.10: Rotated component matrices “expected treatment quality and “perceived treatment quality”
Data aggregation result in a new multiple regression model where the underlying

components of “expected treatment costs” and “expected treatment benefits” are implemented:

Patient compliance i = γ0+ γ1Confirm/DisconfirmTreamQuali + γ2PercTreatmQuali  + 
                                    γ3ExpTreatmCostsi +γ4ExpTreatmBenefitsi +e1i 
To draw conclusions about a population based on regression analysis done on a sample, several assumptions must be true (Field, 2009, p.220). The literature is not consistent about the amount of assumptions that must be met. Field (2009) provide nine assumptions that 
must be met and Allison (1999) argues that five assumptions have to be and several other authors argue that there are only four assumptions that have to be met. A short literature review result in five assumptions which are quit consistent in literature. The assumptions are: (1) multicollinearity, (2) homoscedasticity, (3) independent errors, (4) Normally distributed errors and (5) linearity. The first assumption, multicollinearity, is met. The correlation matrix does not show correlation higher than 0.80 or 0.90, based on this rule there is no concern for multicollinearity (Field, 2009). Another multicollinearity diagnose is the variance inflation factor (VIF). Although there are no hard and fast rules about what value of the VIF should cause concern, Myers (1990) suggests that a value of 10 is a good value at which to worry Field, 2009, p.224). This is not the case for this research, all values are below 10. Related to the VIF is the tolerance statistics, which is its reciprocal (1/VIF). As such, values below 0.2 or 0.1 indicate serious problems (Field, 2009, p.224) which is not the case for this research. The second assumption, homoscedasticity, is met. The predictor variables “confirmed/ disconfirmed treatment quality” (F (28, 22.347) = 2.55, ns), “perceived treatment quality (F (28, 23) = .170, ns), “expected treatment costs” (F (28, 16) = 5.53, ns) and  “expected treatment benefits” (F (28, 12) = .172, ns) all show results that are statistically not significant. This indicates that residuals at each level of the predictor(s) have the same variance (Field, 2009, p.220). The third assumption, independent errors, is met. The residual terms are uncorrelated. Durbin-Watson test ( Durbin-Watson = 1.301) lays between the rule of thumb of one and three. Finally the results show that the fourth and fifth assumptions are met. The residuals in de model are normally distributed and the predictors lay along a straight line. 
Figure 4.11 shows the model summary. The first model consists out of the dependent variable “patient compliance” and the independent variable “confirmed/ disconfirmed treatment quality”. The second model consist out of the dependent variable “patient compliance” and the constructs “confirmed/ disconfirmed treatment quality” and “perceived treatment quality”.  Finally the third model is the same as the second model completed with the constructs “expected treatment costs” and “expected treatment benefits” as independent variable. The results for the third model are significant (p < .1). The third model shows the largest correlation (R = .291) and take account for 8.5% of the variation in “patient compliance”. This indicates that 91.5% of the variance in “patient compliance” is unexplained which indicates that there are a large number of factors affect “patient compliance” The adjusted R square, which shows how well the model generalizes and give a more realistic indication of the variance explained (Voeten and van den Bercken, 2004), generalizes better in the third model (adjusted R² = .085) than in the first and second model. 
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[image: image13.emf]                                               Change Statistics Durbin-Watson
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.001 .154 1 104 .696
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Figure 4.11: Model summary

Figure 4.12 shows that ANOVA is significant for the third model (p < .1). The third model has the highest F-ratio (2,335) and significantly improve the ability to predict the outcome variable. Based on model summary and ANOVA, testing hypothesis one, two and three is based on the third model.
[image: image14.emf]Model   Sum of Squaresdf Mean Square F Sig.

1Regression .374 1 .374 .154 .696

Residual 252.617 104 2.429

Total 252,991 105

2Regression 3.487 2 1.743 .720 .489

Residual 249.504 103 2.422

Total 252.911 105

3Regression 21.411 4 5.353 2.335 ,061

Residual 231.580 101 2.293

Total 252.911 105


Figure 4.12: ANOVA
Figure 4.13 shows the coefficients of the different constructs. The construct “confirmed/ disconfirmed treatment quality” show a negative direct effect (γ1 = -.079) which is not statistically significant. “Perceived treatment quality” show a negative direct effect which is not statistically significant (γ2= -.068). “Expected treatment costs” show a negative direct effect (γ3= .209) and is not statistically significant. Finally, the results show a positive direct effect of “expected treatment benefits” which is statistically significant (γ4= .438, p < .1). Because of not significant results, there is no support for hypothesis 1, 2 and 3. The results show that “confirmed/ disconfirmed treatment quality”, “perceived treatment quality” and “expected treatment quality dot not affect “patient compliance” significantly. Despite the not significant results, the negative effect of “confirmed/ disconfirmed treatment quality” indicates that there is a mismatch between “expected treatment quality” and “perceived treatment quality” (Oliver, 1980; 1993). Patients seem “disconfirmed” which lead to decreasing “patient compliance”. The results show that “expected treatment costs” has a positive effect where a negative effect is normally expected. This indicates that people want to make costs in exchange of a treatment of good quality. The marketing literature argue that price can be seen as one of the indicators of quality and that price is correlated with quality (Dodds, Monroe and Grewal, 1991; Zeithaml, 1988; Gerstner, 1985). 
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3 (Constant) 2.034 .157 12.972 ,000

Confirm/ DisconfirmTreatmQual-.079 .099 -.085 -.793 .430
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* UC = Unstandardized Coefficients, SC = Standardized Coefficients 
Figure 4.13: Coefficients different constructs

4.2.3 Testing hypothesis 4
The bipolar rating scale to measure “confirmed/ disconfirmed treatment quality” is changed in a unipolar scale. Ratings ranging from 1 till 3 are labeled as “disconfirmation” and ratings ranging from 5 till 7 are labeled as “confirmation”. Data aggregation results in a new multiple regression model:
Patient compliance i = β0 + β1ConfirmTreatmQuali  + β2DisconfirmTreatmQuali +

                                   β3PercTreatmQuali  + β4ExpTreatmCostsi +β5ExpTreatmBenefitsi
To draw conclusions about a population based on a regression analysis, the assumptions are test (Field, 2009). The first assumption, multicollinearity, is met. The correlation matrix does not show correlation higher than 0.80 or 0.90, based on this rule there is no concern for multicollinearity (Field, 2009). All VIF values are below 10 and the tolerance statistics are not below 0.2 or 0.1. The second assumption, homoscedasticity, is met. The predictor variables “confirmed treatment quality” (F (28, 19) = 2.377, ns), “disconfirmed treatment quality” (F (28, 21) = 1.698, ns) “perceived treatment quality (F (28, 23) = .170, ns), “expected treatment costs” (F (28, 16) = .172, ns) and  “expected treatment benefits” (F (28, 12) = .5.534, ns) all show results that are statistically not significant. This indicates that residuals at each level of the predictor(s) have the same variance (Field, 2009, p.220). The third assumption, independent errors, is met. The residual terms are uncorrelated. Durbin-Watson test (Durbin-Watson = 1.342) lays between the rule of thumb of one and three. Finally the results show that the fourth and fifth assumptions are met. The residuals in de model are normally distributed and the predictors lay along a straight line.

Figure 4.14 shows the model summary. The results for the third model are significant (p < .01). The third model show the highest correlation (R = .326) and explains 10.6% of the variance in “patient compliance”. This indicates that 89.4% of the variance in “patient compliance” is unexplained, which indicates that there are a lot of factors affect “patient compliance”. The explanation in variance of the complete model for hypothesis 4 increase with 24.7% ((10.6% - 8.5%) / 8.5% = 24.7%) compared to the complete model of hypothesis 1, 2 and 3. The results indicate that the separation of “confirmation/disconfirmation” is mainly responsible for this increase. The first model of hypothesis four 4, where “confirmed/ disconfirmed treatment quality” is treated separately, explains 10% more of the variance in “patient compliance” compared to the first model of hypothesis 1, 2 and 3 where “confirmed/ disconfirmed treatment quality” is not treated separately. The absolute explanation power of implementing “expected treatment costs” and “expected treatment benefits” to complete the third model of hypothesis 4 (10.6% - 2.5% = 8.1%) is also larger than the absolute explanation power of implementing ‘”expected treatment costs” and “expected treatment benefits” to complete the third model of hypothesis 1, 2 and 3 (8.5% - 1.4% = 7.1%). 
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Figure 4.14: Model summary

Figure 4.15 shows that ANOVA is significant for the third model (p < .1). The third model has the highest F-ratio (2,335). The third model significantly improves the ability to predict the outcome variable. Based on the model summary and ANOVA, testing hypothesis four is based on the third model. 
[image: image19.emf]Model   Sum of Squaresdf Mean Square F Sig.

1Regression 2.660 2 1.330 .547 .580

Residual 250.331 103 2.430

Total 252.991 105

2Regression 6.201 3 2.067 .854 .467

Residual 246.789 102 2.420
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Figure 4.15: ANOVA model
Figure 4.16 shows the coefficients for the third model. “Confirmation” show a positive statistically significant direct effect (β1 = .111, p <.1). “Disconfirmation” shows a negative direct effect (β2 = -.141) which is not statistically significant. Because of the not significant result of “disconfirmed treatment quality”, there is no support for hypothesis 4.  The results indicate that the negative effect of “disconfirmed treatment quality” is larger than the positive effect of “confirmed treatment quality”. This is in line with Baumeister, Bratlavsky, Finkenauer and Vohs (2001) who argue that negative events in daily life have a larger impact than positive events. Negative events related to the quality of the treatment have a larger impact than positive events related to the quality of the treatment. It is not completely sure due to the fact that  “disconfirmed treatment quality” is not statistically significant and due to the fact that “disconfirmed treatment quality” shows a larger standard error than “confirmed treatment quality” (.165 > .064). This larger variance indicates that “disconfirmed treatment quality” is more variable and less representative to the population than “confirmed treatment quality”.
[image: image20.emf]Model                   UC* SC* t Sig.
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3 (Constant) 2.419 .306 7.898 ,000

ConfirmTreatmQual .111 .064 -.218 -1.738 .085
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* UC = Unstandardized Coefficients, SC = Standardized Coefficients

Figure 4.16: Coefficients 
4.2.5
Testing hypothesis 5 and 6
The first step in testing hypothesis five and six is to regress the mediator variable with the independent variables (Baron and Kenny, 1986). Because changes are made due to data aggregation the new multiple regression model is:

Confirm/DisconfirmTreatmQuali = η0 + η1PercTreatmQuali + η2ExpTreatmCostsi  +

                                                       η3ExpTreatmBenefits + e3i
                                  
Figure 4.17 shows the coefficients. “Perceived treatment quality” shows a positive effect (η1 =.753, p < .1) which is statistically significant. ”Expected treatment costs” shows a positive direct effect (η2= .020) which is not statistically significant. Finally, “expected treatment benefits” shows negative direct effect which is not statistically significant (η3= -.057).
The second step regresses the dependent variable “patient compliance” with the independent variables “expected treatment quality” and “perceived treatment quality” (Baron and Kenny, 1986). Because changes are made due to data aggregation, the new multiple regression model is:

Patient compliancei= δ0 + δ1PercTreatmQuali + δ2ExpTreatmCostsi + δ3iExpTreatmBenefits
                                           + e4i
The coefficients shows a negative direct effect of “perceived treatment quality” on “patient compliance (δ1 = -.127) which is not statistically significant. “Expected treatment costs” shows a positive direct effect which is not statistically significant (δ2 = .208) and “expected treatment benefits” shows a positive direct effect (δ3 = .442, p < .1) which is statistically significant. 
The third step suggest by Baron and Kenny (1986) regresses the dependent variable on both the independent variables and the mediator variable (Baron and Kenny, 1986). “Patient compliance” is treated as outcome variable. “Expected treatment costs”, “expected treatment benefits”, “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” are treated as predictor variables. Because changes are made a new model is developed:

Patient compliancei = θ0+ θ1PercTreatmQuali + θ2ExpTreatmCosts i + θ3iExpTreatmBenefits
                                   + θ4Confirm/DisconfirmTreatmQuali +e5i 
Figure 4.17 shows that “perceived treatment quality” has a negative effect controlling for mediation (θ1 = -.068) which is not statistically significant. “Expected treatment costs” shows a positive effect controlling for mediation which is not statistically significant (θ2 = .268). “Expected treatment benefits” shows a positive direct effect which is statistically significant 
(θ3 = .438, p < .1) controlling for mediation. The results show that the effect of “perceived treatment benefits” on “patient compliance” is neither fully mediated neither partial mediated by “confirmed/ disconfirmed treatment quality” due to not significant results. The results show that the effect of “expected treatment costs” on “patient compliance” is neither fully neither partially mediated by “confirmed/ disconfirmed treatment quality”. The results do not show significant results to the conditions that must hold. Finally, the results show that the effect of “expected treatment costs” on “patient compliance” is not fully mediated by “confirmed/ disconfirmed treatment quality”. The results do not show significant results to the conditions that must hold. The results show no support for hypothesis 5 and 6. Despite not significant results the direct effects of “perceived treatment quality”, “expected treatment costs” and “expected treatment benefits” are not fully mediated by “confirmed/ disconfirmed treatment quality”. The results show that “confirmed/ disconfirmed treatment quality” is highly driven by “perceived treatment quality” (η1 = .753, p < .1) and that “patient compliance” is highly driven by “expected treatment benefits (δ3 = .442, p < .1) which is statistically significant. Despite not significant results, “expected treatment costs” and “expected treatment benefits” seem to affect “confirmed/ disconfirmed treatment quality” respectively slightly positive (η2 = .020) and slightly negative (η3 = -.057). The results show that “patient compliance” is highly driven by “expected treatment benefits” (δ3 = .442, p < .1). Despite not significant results, “expected treatment costs” (δ2 = .208) and “perceived treatment quality (δ1 = -.127) seem to affect “patient compliance” respectively positive and negative. 
The results show that “expected treatment benefits”, and despite non significance the results indicate also “expected treatment costs”, drive “patient compliance” find support by Wosinka (2005) and Bowman, Heilman and Seetharaman (2004). These authors argue that the cost and benefits paradigm is associated with “patient compliance”. Patients compare the costs and benefits of a prescribed treatment in as one of the factors to decide to be compliant or to be non-compliant. The results show also the “perceived treatment quality” drives “confirmed/ disconfirmed treatment quality” statistically significant. This result find support by de Ruyter, Bloemer and Peeters (1997). The authors argue that perceptions of quality drive disconfirmation more than expectations. This is also the results of this research. “Perceived treatment quality” drive “comfirmation/ disconfirmation” more than “expected treatment costs” and “expected treatment benefits”. This indicates that patients base their “confirmed/ disconfirmed treatment quality” mainly on comparing quality performance judgments between two or more treatments instead of letting their expectations affect “confirmed/ disconfirmed treatment quality”. 
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η Std. Error Beta

Testing step 1 (path a) Outcome: Confirm/ DisconfirmTreatmQual

(Constant) .547 .147 3.728 .000

PercTreatmQual .753 .203 .451 3.705 .000

ExpTreatmCosts .020 .195 .012 .100 .920

ExpTreatmBenefits -.057 .158 -.034 -.361 .719

δ

Testing step 2 (path c) Outcome: Patient compliance

(Constant) 1.991 .147 13.559 .000

PercTreatmQual -.127 .203 -.082 -.627 .532

ExpTreatmCosts .208 .195 .134 1.066 .289

ExpTreatmBenefits .442 .158 .285 2.797 .006

θ

Testing step 3 (paths b and c') Outcome: Patient compliance

(Constant) 2.034 .157 12.972 .000

PercTreatmQual -.068 .217 -.044 -.315 .754

ExpTreatmCosts .209 .195 .135 1.072 .286

ExpTreatmBenefits .438 .158 .282 2.762 .007

Mediator: Confirm/ DisconfirmTreatmQual (path b)-.079 .099 -.085 -.793 .430


* UC = Unstandardized Coefficients, SC = Standardized Coefficients 

Figure 4.17: Coefficients mediation effect
5
Conclusion, implications, limitations and future  

research directions
This chapter discuss the different research questions stated earlier. After answering the different research questions, implications and future research directions are provided.

5.1 Conclusion and implications
5.1.1
Conclusions
The research extend earlier research of Morris (1992), Cochrane, Horne and Chanez (1999) and Stremersch and van Dyck (2009) by investigating “patient compliance”. Furthermore this research deals with future research directions of Cochrane, Horne and Chanez (1999) by investigating the role of “expected treatment quality” and “perceived treatment quality” and “confirmed/ disconfirmed treatment quality” on “patient compliance”. 
This research faces a small sample size. A necessary step to avoid non-significant results is to aggregate the data and develop new measurement models. The results show that after data aggregation, only “expected treatment benefits” show a positive direct effect on “patient compliance” which is statistically significant. The results provide not enough significant evidence to determine if the negative effect of “disconfirmed treatment quality” is larger than the positive effect of “confirmed treatment quality”. Furthermore, this research shows that “confirmed/ disconfirmed treatment quality” does not mediate the effects of “perceived treatment quality”, “expected treatment costs” and “expected treatment benefits” on “patient compliance”. Finally, the rotated component matrices show that the different underlying quality concept have different influence on “patient compliance”. For example, the quality concepts “effectiveness” and “equity” show influences larger than ,8. This means that these quality concepts are assessed as very important.
5.1.2
Implications
The pharmaceutical business face major problems with non-compliance patients. Beside the billions of costs caused by non compliant patients, in the US 125,000 patient with heart disease alone died because of not being compliant towards their prescribed treatment. In the Netherlands, each year hundreds of patient die because of non-compliance (Pfizer, 2008). Appendix C shows the compliance rates and the causes of non-compliance based on this research. Of the patients that participate this research, 60% is fully compliant to their prescribed treatment. 40% is not (fully) compliant to their prescribed treatment ranging from “very frequently” to “very rarely”. This results are in line with earlier research of Spector (2000). The results show that most patients (34%) agree in some manner that out of pocket costs caused non-compliant behavior. Other causes do not show major differences in agreement compared to each other. Most of the patients disagree with the statements. This indicates that there are a lot more causes that affect “patient compliance”. 
The main question is; how can pharmaceuticals and physicians increase patient compliance? This research provide two areas that can provide solutions for this problem. (1) Patients form expectations about the costs and benefits of the quality of a treatment, whereas the benefits significantly drives “patient compliance”. Dellande, Gilly and Graham (2004) suggest that role clarity can improve “patient compliance”. Pharmaceuticals and physicians could dialog with patients to shape their expectations from a cost and benefit point of view. This role clarity can also help to motivate patients to follow a treatment as is prescribed. A second method to shape expectations that lead to increasing “patient compliance” is the movement from the traditional white coat model to a shared decision making model (Camacho, Landsman and Stermersch, 2008). Physicians can discuss during a clinical intervention what patients expect of the new prescribed treatment and increase the patients 
knowledge about the need of the treatment (Hopfield, Linden and Tevelow, 2006). The physician can also observe if patients form expectations that are not realistic. If this is the case, physicians can provide more realistic expectations. Bridging this gaps at the begin of the treatment will have a better effect on “patient compliance” rather than the gaps must be bridged during the treatment. (2) The perceptions that patients form about the quality of a treatment affect “confirmed/ disconfirmed treatment quality” significantly. Salience and mindfulness can have a positive effect on the patients perceptions, which positively affect the satisfaction judgments and “patient compliance”. Bowman, Heilman and Seetharaman (2004) state that salience/ mindfulness peaks at the time of a service provider intervention (Bowman, Heilman and Seetharaman, 2004, p. 326). Literature support the fact that between clinical intervention “patient compliance” decrease and that “patient compliance” increase at the time of clinical intervention (Cramer, Scheyer and Mattson, 1990). In line with this, salience increase “patient compliance” (Ailawadi and Scott, 1998) because patients want to answer yes when asked if they followed their treatment as prescribed, and more frequent clinical interventions increase the patients mindfulness of being non-compliant (Bowman, Heilmann and Seetharaman, 2004). Especially clinical interventions are very useful to increase “patient compliance”. During clinical interventions, pharmaceuticals and physicians get the opportunity to receive feedback from the patients side which can be used to improve treatment aspects which are judged as negative from patients side. Implementing this feedback can positively affect patients perceptions in the future which lead to satisfaction and increasing “patient compliance”. One company that is dealing with this is Eliza Corporation. Lucas Merrow, CEO of Eliza Corporation state that patients must be contacted when they start their treatment and stay in contact during their treatment. Patients need to know what they can perceive. The aim of this, is to build trust and make them feel confident. With this, it is possible to learn from patients and what patients motivate (Tolve, 2010). This can improve the perceptions that patients have of a treatment.

The provided solutions to increase “patient compliance” have one overall similarity; physicians must account for patients opinions about a treatment and their knowledge about a treatment There must be an open dialogue between the physicians and patients to positively affect “patient compliance”.
5.2 Limitations and future research directions

There are several limitations about this research. First, most results are non significant due to a small sample size. To get a sample size that create significant results, beside the three earlier mentioned websites, the “Dutch Asthma Foundation” has been asked to publish the survey but the foundation rejected this. From their experience, asthma patients and other chronic diseased patients are asked for too many investigations, which results in a lack of motivation from patient side to collaborate in researches. Future research should provide a sample size that creates significant results. A way to do so is to use panel data or collaborate closely with physicians to let patients participate. Another option to create a sufficient large sample size is to have a medic ethical declaration. For a lot of physicians and patient organizations, a medical ethical declaration is a first priority in the decision to collaborate in a research. 
Second, this research measures “patient compliance” of the last month. This has been done to avoid recall bias, but it also has drawbacks. For instance, asthma patients might be more compliant during summer than during winter and there are probably more different factors that influence “patient compliance” during a period of time. Future research should deal with this to pinpoint the degree of “patient compliance” in a period of time. 
Third, this research focus only on the effects of expectations and perceptions about quality aspects on “patient compliance”. Expectations, perceptions and quality come forth out of other future research directions. Future research should consider determinants and aspects from a larger pool. 
Fourth, data aggregation result in two underlying components for the construct “expected treatment quality” and one underlying component for the construct “perceived treatment quality”. This research indicate that “expected treatment costs” and “expected treatment benefits” are the two underlying components that form “expected treatment quality” (Bowman, Heilman and Seetharamen, 2004) and the “perceived treatment quality” is a unidimensional evaluative judgment (Steemkamp, 1990). Probably there are other causes that results in this difference in components for the two constructs. Future research could pay attention to this and provide a answer for this difference. 

Fifth, this research is highly based on prior work of Baron and Kenny (1986). Zhao, Lynch jr. and Chen (2010) argue that Baron and Kenny’s (1986) framework has several limitations. The authors argue that (1) Baron and Kenny (1986) hold full mediation as a golden standard where much research report partial mediation, (2) that the only requirement for mediation is that the indirect effect must be significant. Baron and Kenny (1986) argue that the direct and indirect effect must be significant and (3) to test the significance of an indirect effect, the more rigorous and powerful bootstrap test must be used and not Sobel’s test. Future research should consider the paper of Zhao, Lynch jr. and Chen (2010, p.197) which provide a decision tree and a step-by-step procedure for testing mediation, classifying its type and interpreting the implications of findings for theory building and future research. 
Finally, this research measured the different constructs in general for a asthma treatment. There are different types of medications to treat asthma like for instance “inhaled steroids”, “leukotriene modifiers” and “immunomodulators”. Future research could focus on one of the medications and test if there are differences in “patient compliance” between medications. One problem that possibly arise then, is to generate a sample size that is large enough to collect significant results. 
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Overview quality healthcare criteria
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Figure A.1: Overview of criteria regarding quality of healthcare (Campbell et al, 2000, p.1615)
Appendix B
Questionnaire 

General instruction

The Erasmus University Rotterdam is investigating compliant behavior of patients. Patient compliance is an essential element within the medical process. Earlier investigation show that 70% of patients with a chronical disease is not compliant to their prescribed therapy. 
The goal of this research is to better understand the antecedents of patient compliance. Your sincere answers are crucial to allow us to have a better understanding of this important issue, so we thank you in advance for your collaboration. 

Next the survey will start. The total survey will take about 5 minutes. The results will only be used for social aims. Commercial aims are excluded. There are no right or wrongs answers. The results will be processed confidential and anonymous.

1
Have you been prescribed an asthma treatment within the last four months?

0
Yes


0
No*


*we thank you very much for your collaboration but this survey does not apply to you.
2
Year of birth:_________ 
3
Level op graduation:
0
WO



0
HBO



0
VWO




0
HAVO




0
MBO




0
MAVO




0
Lower graduation


0
No education




4
Gender:


0
Male





0
Female




The next questions are about your expectations prior to your treatment. Under treatment can be understood; all  the activities advised by your medical specialist to improve your health.
5. 
My expectations concerning the treatment were…
Acceptability

...that it will be conform my preferences for an asthma treatment





0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Efficacy
...that it will be directly operative to improve my health







0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Effectiveness
...that is will be effective in realizing health improvements






0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Equity
...that there are differences in treatment compared to other patients




0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Side effects (scale reversion)
...that the treatment will cause side effects









0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Convenience
...that it will be easy to follow

0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Efficiency







...that it will improve my health maximum against the lowest costs





0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
The next questions are about the  judgments you have toward your asthma treatment. Under treatment can be understood; all  the activities advised by your medical specialist to improve your health.
6.
 Please rate the overall performance of the treatment quality of the treatment you follow compared to other treatment’s you followed.
Acceptability
...it is conform my preferences for an asthma treatment





0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Efficacy

...it is directly operative to improve my health






0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Effectiveness
...it is effective in realizing health improvements

0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Equity
...there are differences in treatment compared to other patients




0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Side effects (scale reversion)
...the treatment cause side effects












0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Convenience
...the treatment is easy to follow


0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
Efficiency






...the treatment improve my health maximum against the lowest costs





0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
The next question will be about your confirmation towards the performance of the treatment.
7. 
Considering my expectations for an asthma treatment, the performance of this treatment was better than I expected
0 Totally disagree
0 Disagree
0 Disagree a bit

0 Neutral
0 Agree a bit
0 Agree

0 Totally Agree
The next question will be about your compliant behavior. In the interest of the reliability of this research you are requested to fill in the question honestly.
8. 
Regarding your therapy of the last month, how  compliant have you been?
0 Not

0 Very Rarely

0 Rarely

0 Occasionally

0 Frequently

0 Very frequently

0 Completely
The last question will be about the causes of compliant behavior. In the interest of the reliability of this research you are requested to fill in the questions honestly.
9.
 Please indicate to what extent the causes below influence your degree of being compliant to your prescribed treatment
I forget to follow my treatment prescribed by my medical expert.




0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree

It is hard to follow my prescribed treatment complete and correct.




0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree

I forget to follow my treatment because of holidays or not being at home.



0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree

.

I am not convinced of the importance of my prescribed treatment.





0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree
I worry that my prescription medication will do more harm than good to me.

0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree

I feel financially burdened by my out-of-pocket expenses for my prescribed treatment.








0 Totally disagree
0 Disagree

0 Disagree a bit

0 Agree a bit

0 Agree

0 Totally Agree
Appendix C
Supportive output

Figure C.1: Percentage of patients that comply to treatment
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Figure C.2: Causes of patient compliance
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Abstract





This research examines factors that affect “patient compliance”. A model of “patient compliance” is developed as a function of the constructs (1) “expected treatment quality”, (2) “perceived treatment quality” and (3) “confirmed/ disconfirmed treatment quality” to examine if this independent variables affect the dependent variable “patient compliance. Tested is also if the positive effect of “confirmed treatment quality” is larger than the negative effect of “disconfirmed treatment quality”. The model is test using several multiple regression models, whereas asthma patients participate by an online survey. Data aggregation due to a small sample size results in separation of “expected treatment quality” into two underlying constructs: “expected treatment benefits” and “expected treatment costs”. The result show that “expected treatment benefits” drives “patient compliance” significantly and that “perceived treatment quality” drives “confirmed/ disconfirmed treatment quality” significantly. All other results were statistically not significant. This research provide valuable insights for physicians and pharmaceutical companies to increase “patient compliance”. Shared decision making and clarifying the patients role before starting a treatment is important to let patients shape realistic expectations. Salience and mindfulness is important to know what the perceptions of patients are. The expectations and perceptions that patients have are important to optimize future treatments. Finally limitations and future research directions are provided.
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One single control question
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