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“At the beginning of every day 
And at the end of every day 
Every few hours throughout the day 
Even in the middle of the night 
Diabetes is there […] 

You can't just forget about it 
Because if you do... things will get worse 
But if you don't try to forget about it sometimes 
It takes over your life” 
(Hannan, 2005) 

 

Diabetes can be very tough on individuals’ lives. On a daily basis, patients have to deal 

with this disease by adhering to strict diet and exercise regimens, taking medication, 

and, using a needle, penetrating their skin several times a day. Dramatic, but not 

surprising, is the fact that about one third of all patients also suffer from depressed 

mood. A cure for diabetes has not been found yet; therefore it is even more important 

to help patients increase their quality of life and well-being by reducing their 

depressive symptoms. Two potentially effective psychological treatments for 

depressive symptoms are Cognitive Behavior Therapy (CBT) and Mindfulness-Based 

Cognitive Therapy (MBCT). In this thesis, the effects of (individually delivered) CBT and 

MBCT will be explored in patients with diabetes and comorbid depressive symptoms. 

 

Diabetes mellitus: a burden of disease 

Worldwide, chronic somatic diseases are the major cause of death and disability, 

accounting for 70% of all death rates (WHO, 2013). Diabetes mellitus is one of the 

most common chronic diseases. Often described as an epidemic, its prevalence 

increases steadily (Rowley & Bezold, 2012). At the moment, about 8% of all individuals 

in the Netherlands suffer from this disease (Baan et al., 2009). Due to demographic 

aging, urbanization, and change in lifestyle, the number of individuals with diabetes 

will more than double during the first third of the 21st century (King et al., 1998; Wild 

et al., 2004). In 2030, diabetes will be the 7th leading cause of death (WHO, 2013). 

Diabetes is a metabolic disease which occurs when the pancreas produces 

insufficient amounts of insulin or when the body cannot effectively use it. Insulin is a 

hormone that regulates blood glucose by transporting sugar from the bloodstream 

into the individual cells. The cells of our bodies need glucose as a source of energy. In 

healthy individuals, the pancreas produces automatically the right amount of insulin to 

enable cells to absorb glucose that the body receives from nutrition. In people with 

diabetes, this process is interrupted leading to heightened glucose levels in the blood 

(WHO, 2013). Blood glucose monitoring and management are therefore important 
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parts of patients’ treatment. Yet, adhering to treatment can be challenging and many 

patients have poor glycemic control as indicated by high glycated haemoglobin 

(HbA1c) levels (Koro et al., 2004; Peyrot et al., 2005). Poor glycemic control places 

patients at greater risk of developing long-term complications as neuropathy, 

nephropathy, and retinopathy. Improving diabetes patients’ self-management ability 

and subsequent glycemic control may help postpone the development of such 

diabetes complications (Matthews, 1999; Writing Team for the Diabetes Control and 

Complications Trial/Epidemiology of Diabetes Interventions and Complications 

Research Group, 2003). 

Two types of diabetes are mainly distinguished. In type 1 diabetes, the pancreas 

does not produce enough insulin. Patients with type 1 diabetes need to take 

supplemental insulin in form of injections, several times a day. In type 2 diabetes, the 

most common form of diabetes affecting approximately 90% of the patients, often 

cells do not respond properly to the insulin that is produced. This form of diabetes can 

be treated with healthy diet, regular exercise, and if necessary oral medication or 

insulin. In addition, there are new agents available, namely DPP-4 inhibitors and GLP-1 

agonists. 

In conclusion, diabetes is a complex and severe disease that gently interferes with 

patients’ daily lives. In addition to the medical burden of this disease, many diabetic 

patients suffer from comorbid depressive symptoms. 

 

Diabetes & Depressive symptoms 

Diabetes, like most other chronic somatic diseases, increases the risk of depressive 

symptoms or depression (when we use the term ‘depression’, we mean both 

depressive symptoms and major depression), which has been identified as the second 

leading cause of disability worldwide (Ferrari et al., 2013). In comparison to people 

without a chronic disease, rates of depression are twice as high in diabetic patients, 

ranging from 6% to 43% (Ali et al., 2006; Anderson et al., 2001; Fisher et al., 2007; Roy 

& Lloyd, 2012). 

Everyone experiences mood fluctuations from time to time; we all know the feeling 

of sadness or frustration. But normally, these feelings only last a couple of hours or 

days and take turns with happy and loving emotions. If negative feelings prevail by 

being long-lasting and intense, this might be an indication for depression. According to 

the Diagnostic and Statistical Manual of Mental Disorder version V (DSM-V), 

depression is mainly characterized by feelings of sadness and a lack of interest most of 

the day during the previous two weeks (American Psychiatric Association, 2013). In 
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addition, other common symptoms are: loss of energy, feelings of hopelessness or 

worthlessness, significant weight loss or gain, insomnia or excessive sleeping, suicidal 

ideation, and having problems concentrating. Depression affects feelings, thoughts, 

and behavior and interferes with daily life. Accordingly, it can influence how a person 

functions in everyday life and at its worst lead to premature death (World Health 

Organization, 2008). In addition, the burden of depression is intensified by its chronic 

course trajectory and many patients, once recovered from their symptoms, experience 

a relapse (Judd & Akiskal, 2000; Vittengl et al., 2007). 

Patients who suffer from both, depression and diabetes, experience a multiple risk 

for leading an unhappy life and dying younger. They tend to have difficulties to adhere 

to doctors’ medication, dietary, and exercise recommendations and show poorer 

physical performance (Ciechanowski et al., 2000; Ciechanowski et al., 2003). 

Furthermore, depressed patients with diabetes have higher numbers of behavioral risk 

factors as smoking and obesity (Katon et al., 2004). Knowledge about treatment 

possibilities of depression among diabetic patients is needed, as the combined 

debilitating effects do not only decrease the life quality for individuals and their 

families, but, from a societal viewpoint, reduce efficiency and burden the health care 

system (Egede & Ellis, 2010). 

 

Cognitive Behavior Therapy 

Psychological treatment has been found to be beneficial in reducing depressive 

symptoms and is preferred above antidepressant drugs by the majority of patients 

with diabetes (Dwight-Johnson et al., 2000). Cognitive behavior therapy (CBT) may be 

particularly promising (van der Feltz-Cornelis et al., 2010). As an active and problem 

focused type of psychotherapeutic treatment, CBT helps patients to deal with current 

depressive symptoms. CBT is based on the understanding that feelings, thoughts, and 

behavior are interconnected. Accordingly, it combines methods from cognitive and 

behavioral therapies. Cognitive methods include identifying and understanding 

dysfunctional emotions and thought patterns in order to ultimately adapt them into 

more positive or rational ones. The aim of behavioral techniques is to teach individuals 

skills to alter their maladaptive behavior and engage in more pleasant or satisfying 

activities (Beck et al., 1979; Beck, 2005). Thus, CBT affects (depressed) mood on two 

levels. By changing negative thinking and participating more often in enjoyable 

activities, individuals’ view of life is assumed to become more positive. Consequently, 

CBT has been found effective for treating depression in individuals with and without a 

chronic somatic disease (Beltman et al., 2010; Butler et al., 2006). 
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Mindfulness-Based Cognitive Therapy 

Another promising psychological treatment is Mindfulness-Based Cognitive Therapy 

(MBCT). In recent years, mindfulness-based treatments for depression have gained 

attention in clinical practice and in research. Originating from contemplative traditions 

such as Buddhism, mindfulness refers to being aware of the present moment by paying 

attention on purpose and without judgment (Kabat-Zinn, 1990). Developed in 1979, 

Mindfulness-Based Stress Reduction (MBSR) has the goal to reduce stress, pain, and 

illness in medical patients (Kabat-Zinn, 2003). Two decades later MBCT, a combination 

of mindfulness training and cognitive therapy, was created (Segal et al., 2002). Like in 

CBT, participants are educated about depression and the association between feelings, 

thoughts, and behavior. However, meditations such as the bodyscan, yoga, sitting 

meditation, or mindful walking form the basis of treatment sessions. In mindfulness 

meditation, the attention is purposefully directed towards the breath and other 

sensations in the body, upcoming thoughts and feelings, as well as to an open 

awareness to what arises from moment to moment. Mindfulness practice does not 

only emphasize awareness, but also encompasses acceptance and non-judgement of 

thoughts and feelings. Practitioners learn to face difficult thoughts and feelings rather 

than avoiding them, which enables them to deal with negative emotions more 

effectively. Accordingly, MBCT has been found effective in improving depression, also 

in patients with a chronic somatic disease (Carlson, 2012). 

 

CBT and MBCT: related but different 

CBT and MBCT are short-term interventions that focus on the immediate presence 

rather than the past and in both interventions participants are educated about the 

interconnectedness of feelings, thoughts, and behavior. The important distinction lies 

in the reaction to those patterns (see Figure 1). In CBT on the one hand, participants 

are encouraged to change behavior (by engaging in more enjoyable activities) as well 

as challenge negative thoughts (by replacing them with positive or neutral ones) to 

consequently experience more pleasant feelings. MBCT on the other hand, focuses not 

on changing thoughts and feelings, but on accepting them irrespective of their 

content. Participants’ momentary awareness enables them to build a distance towards 

their own experiences, reflect on them, and make healthy decisions. This consequently 

can lead to a change in behavior.  

Having distinct evidence-based treatments for depression in patients with diabetes 

can optimize psychological care. First, it enables patients to have a choice, which is 

important as preferences and attitudes towards an intervention can influence 

treatment outcome (Swift et al., 2011). Second, it increases the ability to offer a given 
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patient the best possible treatment, as one intervention could be advantageous above 

the other for certain subpopulations. 

 

 

 

Figure 1. Connection between thoughts, feelings, and behavior and reactions to 
experiences. 

 

Individual treatment format 

CBT can be delivered in either individual or group format. Yet, individual CBT has been 

shown to be especially effective in patients with a somatic disease (Beltman et al., 

2010). MBCT had been developed as a group intervention and its effectiveness has 

only been investigated and proven as a group format. Yet, from clinical practice we 

know that many therapists deliver MBCT also individually. This has several reasons: (1) 

not every patient wants to participate in a group and share personal information with 

others (Lang, 2005; Lau et al., 2012), (2) some patients find group enquiry destructive 

and not beneficial (Griffiths et al., 2009), and (3) it is not always feasible to offer a 

group program. Especially in hospital settings or in small clinical practices, it might take 

too long to fill up a group so that patients might need to wait for a long time. 

Currently, there are mindfulness trainers who deliver MBSR or MBCT individually, 

without empirical evidence to support the effectiveness of individual training. This 

warrants an evaluation of an individual version of MBCT. 
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Aims of the current thesis 

This PhD thesis sets a step into identifying effective treatment by investigating the 

impact of psychological interventions for depressive symptoms in patients with 

diabetes mellitus type 1 and 2. Specifically, the following questions are considered: 

 

1. What are the short- and long-term effects of individual CBT and MBCT on 

depressive symptoms and glycemic control in patients with diabetes? 

2. Which patient factors influence response to CBT and MBCT? 

 

Overview of the chapters 

Each of the following chapters addresses one of the above mentioned questions with 

the aim of understanding how effective which therapy is for which patient in both the 

short- and long-term. 

As diabetes poses a great burden on patients’ lives, several studies have 

investigated the effectiveness of CBT for problematic diabetes (i.e., poor glycemic 

control or depressive symptoms). In CHAPTER 2 we discuss the current literature on 

cognitive-based therapies for poor glycemic control and depressive symptoms in a 

systematic review and meta-analysis. 

MBCT seems to form a good alternative for CBT in treating depressive symptoms, 

yet it is unknown whether MBCT is also applicable as an individual treatment. In a pilot 

study we compared individual MBCT to a waiting-list control condition in 24 patients 

with diabetes and emotional distress. The changes in depressive symptoms, diabetes-

related distress, and mindfulness are described in CHAPTER 3. In addition, information 

is given on the acceptability and feasibility of individual MBCT. 

The Mood Enhancement Treatment Intervention Study (METIS), a randomized 

controlled trial about the effectiveness of MBCT and CBT in comparison with a waiting 

list control condition in patients with diabetes and co-morbid depressive symptoms, 

forms the basis of the main part of this thesis. The design of the study is presented in 

CHAPTER 4. In this randomized controlled trial, the effects of both CBT and MBCT on 

several psychological and medical outcome measures are considered as well as 

potential predictors. In CHAPTER 5, the immediate outcomes with respect to 

depressive symptoms, well-being, anxiety, diabetes-related distress, and glycemic 
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control are discussed. Following, CHAPTER 6 examines the long term effects of CBT and 

MBCT from baseline to one-year follow-up. 

After examining the effectiveness of both interventions, a next important step is to 

investigate factors that influence response to CBT and MBCT. Personal characteristics 

of the individual, like demographics, disease-related characteristics, clinical factors, 

and personality are assumed to influence level of treatment efficacy. These factors can 

either generally predict treatment outcome (i.e., prognostic predictors), or indicate 

which treatment is most beneficial for a given patient (i.e., prescriptive predictors). In 

CHAPTER 7, these prognostic and prescriptive predictors are assessed. 

In the general discussion in CHAPTER 8, the main findings of this thesis are 

summarized and related to current literature. Moreover, methodological 

considerations and avenues for future research are discussed. 
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Abstract 

Background: Poor glycemic control and depressive symptoms are two common 

problems of patients with diabetes that affect short and long-term complications. 

Cognitive Behavior Therapy (CBT) is effective in treating a variety of problems. The 

objective of this review and meta-analysis was to examine the effect of CBT on 

glycemic control and depressive symptoms in patients with diabetes mellitus. 

Methods: Electronic searches of PubMed, PsycINFO, CINAHL, and Web of Sciences 

were performed. Eligible studies were empirical outcome papers of CBT based 

intervention studies that involved adult participants with type 1 or type 2 diabetes 

mellitus who reported problems in diabetes control and/or depressive symptoms. 

Randomized controlled trials had to be classified with at least fair methodological 

quality. Data were extracted on number of participants, mode of delivery of CBT, and 

outcomes. All statistical analyses were conducted using MIX version 2.0.  

Results: Sixteen studies were eligible for the review, nine in which CBT was used to 

improve poor glycemic control, six in which CBT was used for treating depressive 

symptoms, and in one study CBT was used to treat both poor glycemic control and 

depressive symptoms. Main finding of this study was that CBT outperformed other 

types of treatment in reducing both HbA1c values and depressive symptoms. 

Conclusions: CBT is an effective intervention that should have a more prominent role in 

the treatment of patients with type 1 or type 2 diabetes mellitus to assist them in 

improving glycemic control and reducing depressive symptoms.  
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Introduction 

Diabetes patients’ treatment regimen is complex as it requires daily attention to diet 

and physical exercise. Also blood glucose monitoring, management of insulin injections 

and/or medication intake are imminent parts of patients’ lives (Koro et al., 2004; 

Ruggiero et al., 1997). Many patients have difficulties adhering to treatment and 

consequently have poor glycemic control (Koro et al., 2004; Peyrot et al., 2005) as 

indicated by high glycated haemoglobin (HbA1c) levels. This places them at greater risk 

of developing long-term complications as neuropathy, nephropathy, and retinopathy. 

Improving diabetes patients’ self-management ability and subsequent glycemic control 

may help postpone the development of such diabetes complications (Matthews, 1999; 

Writing Team for the Diabetes Control and Complications Trial/Epidemiology of 

Diabetes Interventions and Complications Research Group, 2003). 

The burden of diabetes and its complex treatment makes diabetic patients 

vulnerable to comorbid psychological disorders, such as depression (Anderson et al., 

2001). Several studies have concluded that diabetes increases or even doubles the risk 

of developing major depression or having elevated depressive symptoms as compared 

to people without a chronic disease. Rates range from 11% to 31% (Anderson et al., 

2001). Comorbid depression in diabetes is associated with lower adherence to 

medication, dietary, exercise recommendations, and subsequent poor glycemic control 

(Ciechanowski et al., 2003; Katon et al., 2004; Lin et al., 2004; Lustman & Clouse, 2005). 

This makes depression, in addition to poor glycemic control, a serious concern in 

diabetes care. 

Given the high prevalence and the short- and long-term diabetes related 

complications of poor glycemic control and depression, identifying interventions that 

are effective in improving glycemic control and reducing depressive symptoms is of 

utmost importance. A few meta-analyses have indicated that psychological 

interventions are effective in improving glycemic control (Alam et al., 2009; Hampson 

et al., 2000; Ismail et al., 2004; Winkley et al., 2006). Regarding treatment of depressive 

symptoms in diabetic patients, one review and one meta-analysis showed that 

psychotherapy was as effective or even more effective than pharmacotherapy or 

collaborative care (Markowitz et al., 2011; van der Feltz-Cornelis et al., 2010).  

A key limitation of previous meta-analyses about glycemic control is the inclusion of 

intervention studies that involved patients with and without significant poor glycemic 

control at start of the interventions (e.g., Harkness et al., 2010). It can be reasoned that 

their results have been influenced by floor effects, i.e. that the glycemic control of 

included patients was already satisfactory and there was little room for improvement. 
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A second important limitation is that previous meta-analyses included trials with 

heterogeneous types of psychological treatment like counseling, cognitive therapy, 

interpersonal therapy, and psychodynamic therapy. As a result, no conclusions can be 

drawn about the effectiveness of particular interventions. Specifically it remains 

unclear to what extent the most commonly used type of psychotherapeutic 

intervention, that is Cognitive Behavior Therapy (CBT), is effective in patients with 

diabetes. 

 CBT is a short-term treatment that enables people to develop skills to neutralize 

negative thoughts and emotions and cope with dysfunctional behavior (Beck et al., 

1979). It has been demonstrated that CBT is effective in reducing depressive symptoms 

in the general population as well as in people with a somatic disease (Beltman et al., 

2010). Previous studies have suggested that CBT might also be beneficial in improving 

medical outcomes like glycemic control as it increases the use of effective coping 

strategies and provides patients with skills to deal with the chronic disease and its 

consequences (Snoek & Skinner, 2002; White, 2001). 

 In order to overcome shortcomings of previous reviews and address the lack of 

evidence regarding CBT in patients with diabetes, this systematic review specifically 

examined the effect of CBT on diabetic patients’ glycemic control and depressive 

symptoms. Only studies that involved patients with elevated baseline scores (i.e., 

either high HbA1c values and/or depressive symptoms) were included. Furthermore, 

we provided a meta-analysis in order to assess the overall benefit of CBT. The research 

question was: What is the effect of CBT on glycemic control and depressive symptoms 

in patients with diabetes type 1 or 2 that experience poor glycemic control and/or 

depressive symptoms at baseline?  

 With the aim of being comprehensive, we also explored the effects of CBT on 

glycemic control and depressive symptoms in the included studies in which elevated 

baseline levels of these outcomes were not used for selecting patients. Accordingly, in 

studies that focused on glycemic control (i.e., that included patients with elevated 

HbA1c values) we also explored depressive symptoms, and in studies focusing on 

depressive symptoms (i.e., that included patients with elevated depressive symptoms) 

we also examined changes in glycemic control. 

 

  



CBT for poor glycemic control and depressive symptoms 

21 

 

Materials and Methods 

Data sources and searches 

PubMed, PsycINFO, CINAHL, and Web of Sciences were used to identify studies 

published between 1965 and 2013 that examined cognitive behavior therapy for 

diabetic patients. Thesaurus terms and free text terms in title and abstract for 

`diabetes mellitus’ were combined with thesaurus terms and free text terms in title 

and abstract for `cognitive behavior therapy’. The search was limited to studies with 

participants aged 18 or older and publication language was restricted to English, 

Dutch, German, and French. Case studies were excluded when possible (see Appendix 

A for full search strategy). 

 

Study selection 

Inclusion of a study in this review was conditional to adherence to five criteria. Studies 

were limited to: (1) empirical outcome papers of intervention studies (thus no review 

papers, case studies, non-intervention studies, and studies that did not analyze new 

data), (2) those that included adult participants with diabetes mellitus type 1 or 2, (3) 

those in which participants were treated with CBT based interventions, i.e. 

interventions that included at least the core component cognitive restructuring, (4) 

those that included patients with either depressive symptoms and/or poor diabetes 

control at baseline, and (5) those that were classified with at least fair methodological 

quality as indicated by an average quality rating score of one or higher (see below; only 

applying for RCTs). 

 

Data Extraction and Quality Assessment 

Data extraction was done using RefWorks. Two independent raters (KAT and JF) first 

assessed titles and abstracts for inclusion criteria. In a second step, full articles were 

assessed for inclusion in the review. Findings of the independent ratings were 

compared and differences explored, discussed, and resolved. Descriptive information, 

analytical methods, and results were recorded and study quality was assessed.  

As recommended by the Cochrane Collaboration, quality of eligible randomized 

controlled trials (RCTs) was assessed by two independent raters (KAT and JF). We used 

ten quality criteria compiled by Newell, Sanson-Fisher, and Savolainen (2002). 

Examples of criteria are ‘Are patients randomly selected?’ and ‘Did they do an 

intention to treat analyses?’. Each criterion was scored on a four-point scale, ranging 

from 0 (not at all fulfilled) to 3 (fully fulfilled). Fair quality is indicated by an average 

score between one and two. 
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Data Synthesis and Analysis 

The following outcome measures were included: HbA1c values and depressive 

symptoms. For the meta-analysis of the RCTs, heterogeneity between studies was 

assessed using Cochran Q and I
2
 statistics, and publication bias by funnel plot 

asymmetry. Regarding heterogeneity, a P value < 0.10 was considered statistically 

significant (Lau et al., 1997) and for I
2 

a value > 50% was considered to reflect 

moderate heterogeneity (Higgins et al., 2003).  

Paired mean differences and standard deviations of paired mean differences were 

calculated using pre- and post-treatment measures (Cooper et al., 2009). As 

correlations between pre- and post-measurements were unknown, the correlation was 

estimated with 0.5. Effect sizes were computed with Cohen’s d (Cohen, 1977). All 

statistical analyses were conducted using MIX version 2.0 (Bax et al., 2006). 

 

Results 

Study selection 

The literature search yielded 287 unique citations. Titles and abstracts were screened 

on inclusion criteria. Out of these, 44 articles were selected for full text review (see 

Figure 1). Twenty-eight studies were excluded because they were no outcome studies, 

did not include elements from CBT in their treatment, or did not include patients with 

elevated baseline scores. No studies were excluded based on quality criteria (see 

below for further information). Finally, sixteen studies were found eligible. 

 

Study quality 

As shown in Table 1, the quality of the selected RCTs ranged from 1.2 to 2.4. Two 

articles had an average of two or higher which indicates good quality and ten had an 

average between one and two which resembles fair quality. No article scored below 

one, indicating poor quality. The article scoring highest was van der Ven et al. (2005) 

and the article scoring lowest was Henry, Wilson, Bruce, Chisholm, and Rawling (1997). 
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Figure 1. Selection of the studies. 

 

Study characteristics 

Characteristics of the sixteen included studies are presented in Table 2. Participants 

were patients with type 1 diabetes (six studies), type 2 diabetes (six studies), or both 

type 1 and 2 diabetes (four studies). In nine studies, CBT was used to improve glycemic 

control, in six studies it was used to reduce depression, and in one study to improve 

both glycemic control and reduce depressive symptoms. Twelve studies were RCTs and 

four studies were uncontrolled trials.  

 

 



 

 

Table 1 
Quality of the randomized controlled trials 

 Weinger 
(2011) 

van der 
Ven 
(2005) 

Amsberg 
(2009) 

Henry 
(1997) 

Ismail 
(2008) 

Karlsen 
(2003) 

Keerati-
yatawong 
(2006) 

Fosbury 
(1997) 

van 
Bastelaar 
(2010) 

Lamers 
(2010) 

Penckofer 
(2012) 

Lustman 
(1998) 

1. Is there an adequate concealment 
of allocation? 

3 3 3 0 3 3 3 3 3 3 0 3 

2. Are patients randomly selected? 0 3 3 0 3 3 3 3 0 3 0 0 

3. Are patients blinded to their 
treatment group (I or C)? 

0 3 0 3 0 0 0 0 0 0 0 0 

4. Are the care-providers blinded to 
their treatment groups (I or C)? 

0 0 0 0 0 0 0 0 3 0 0 0 

5. With the exception of trial 
intervention, are the treatment 
groups equivalent? 

3 3 2 2 2 2 2 2 2 2 2 2 

6. Is the care-providers` adherence 
monitored? 

1 3 0 0 3 0 0 0 3 3 3 0 

7. Is there any information on the 
loss of patients to the follow up 
measurement reported in the article? 

2 2 3 1 2 3 2 2 2 2 3 2 

8. The number of patients that are 
not in the analyses 

3 1 1 3 3 2 3 2 1 0 2 2 

9. Did they do an intention to treat 
analyses? 

1 3 3 0 3 0 0 0 3 3 3 3 

10. Are the outcomes measured 
blind? 

2 3 1 3 1 1 2 1 1 0 0 1 

Average  1.4 2.4 1.6 1.2 2.0 1.4 1.5 1.3 1.8 1.6 1.3 1.3 

Note. I = intervention, C = control. Coding: 3 = fully fulfilled, 2 = mostly fulfilled, 1 = mostly not fulfilled, 0 = not at all fulfilled or not enough information available.  
Range: 0 to 3 
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CBT for glycemic control 

Nine studies, including one uncontrolled trial and eight RCTs, evaluated CBT-based 

interventions to reduce HbA1c levels. Five studies found a reduction in HbA1c values 

directly after CBT, whereas four studies did not. We will now first shortly describe the 

studies that found positive significant (interaction) effects for CBT on HbA1c values 

directly after treatment and then studies that found no significant effects. 

In their uncontrolled trial with 24 participants, Snoek et al. (2001) found that 

HbA1c values decreased after four sessions of group-CBT. Results stayed constant at 6-

months follow-up. In an RCT, Weinger et al. (2011) compared five sessions group-CBT 

(n = 74) to an attention control arm (n = 75) in which patients received five sessions of 

diabetes education group program, and to an individual control arm (n = 73) in which 

patients had access to an unlimited number of diabetes education sessions. Significant 

effects were found for HbA1c values in favor of the CBT condition. In another RCT, van 

der Ven et al. (2005) compared CBT (n = 52) to a control condition that received blood 

glucose awareness training (BGAT; n = 55). Both trainings were given in groups and 

lasted for six consults. HbA1c values significantly dropped in the intervention 

condition, whereas they increased in the control condition. Amsberg et al. (2009) 

compared an intervention based on CBT (n = 46) with a waiting list control group (n = 

48) in an RCT. Both groups were provided with a continuous glucose monitoring 

system (CGMS). CBT was delivered in groups, individually, and by telephone and 

consisted of eight basic sessions before post-measurement followed by a nine-session 

maintenance program. After basic CBT, HbA1c levels were significantly lower in the 

intervention condition compared to the control condition and the effect remained 

constant up to ten months after treatment. In the RCT by Henry et al. (1997), a six 

session group intervention based on CBT (n = 10) was compared to a waiting list 

control condition (n = 9). Patients who received the intervention showed greater 

decreases in HbA1c values in comparison to the control condition at an alpha of 0.05.   



 

 

 

Table 2 
Characteristics of the studies 

Study; design*;  
follow-up in 
months after post-
measurement 

Type 
diabetes 

Target group Number of 
participants at 
randomization 

Treatment between pre- 
and post-measurement 
in intervention cond. ** 

Treatment between pre- 
and post-measurement in 
control cond. ** 

Primary 
outcome 
measure *** 

Results post-
treatment  
HbA1c  
(alpha = .05) 

Results post-
treatment 
depression 
(alpha = .05) 

Snoek et al. (2001); 
UT; 6 

1 Poorly controlled (2 
consecutive HbA1c 
values ≥ 8%) 

24 (at 
enrollment) 

CBT: 4 sessions in 4 
weeks (group) 

Not applicable HbA1c Significant  
effect 

Not 
measured 

Weinger (2011); 
RCT; 12 

1&2 Poorly controlled 
(HbA1c > 7.5%) 

222 (147 without 
DEP) 

CBT: 5 sessions in 6 
weeks (group) 

DEP: 5 sessions in 6 weeks 
(group) vs. unlimited 
sessions (individual) 

HbA1c Significant 
interaction  
effect 

Not stated 

Van der Ven 
(2005); RCT; 0 

1 Poorly controlled (2 
consecutive HbA1c 
values ≥ 8%) 

107  CBT: 6 sessions in 6 
weeks (group) 

BGAT: 6 sessions in 6 weeks 
(group) 

HbA1c Significant 
interaction  
effect 

No significant 
interaction 
effect 

Amsberg et al. 
(2009); RCT; 9 

1 Poorly controlled 
(HbA1c > 7.5%) 

94  CBTBI&CGMS: 8 sessions 
in 8 weeks (individual, 
group) 1 

CGMS HbA1c Significant 
interaction  
effect  

No significant 
interaction 
effect 

Henry (1997);  
RCT; 0 

2 Poorly controlled 
(HbA1c > 10%) 

19  CBTBI: 6 sessions in 6 
weeks (group) 

Waiting list HbA1c Significant 
interaction  
effect  

Significant 
interaction 
effect 

Ismail et al.  
(2008): RCT; 6 

1 Poorly controlled  
(HbA1c between  
8.2% and 15%) 

344 (227 without 
MET alone) 

CBT&MET: 12 sessions in 
26 weeks (individual) 

MET: 4 sessions in 8 weeks 
(individual)  
vs. TAU 

HbA1c No significant 
interaction  
effect 

No significant 
interaction 
effect 

Karlsen et al. 
(2004); RCT; 6 

1&2 Poor self-
management (n.r.) 

92  CBT: 6 sessions  
in 26 weeks (group) 2 

Waiting list HbA1c No significant 
interaction  
effect 

Not stated 

Keeratiyutawong  
et al. (2006); RCT;  
6 

2 Poorly controlled 
(fasting blood sugar 
level >130 mg%) 

90  CBTBI: 5 sessions  
in 1 week (group) 3 

DEP: 5 video sessions 
(individual), one phone call3 

HbA1c No significant 
interaction  
effect 

Not 
measured 

Fosbury et al. 
(1997); RCT; 9 

1 Poorly controlled 
(HbA1c > 9%) 

32  CBTBI: 16 sessions  
in 16-20 weeks 
(individual) 

DEP: 14-18 sessions in 14-58 
weeks (individual) 

HbA1c No significant 
interaction  
effect 

Not 
measured 
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Study; design*;  
follow-up in 
months after post-
measurement 

Type 
diabetes 

Target group Number of 
participants at 
randomization 

Treatment between pre- 
and post-measurement 
in intervention cond. ** 

Treatment between pre- 
and post-measurement in 
control cond. ** 

Primary 
outcome 
measure *** 

Results post-
treatment  
HbA1c  
(alpha = .05) 

Results post-
treatment 
depression 
(alpha = .05) 

Georgiades et al. 
(2007); UT; 9 

1&2 Depressive symptoms  
(BDI >10) 

90  (at 
enrollment) 

CBT: 16 sessions in 12 
weeks (group) 

Not applicable Depressive 
symptoms 
(BDI) 

No significant 
effect 

Significant 
effect 

De Groot et al. 
(2012); UT; 3 

2 Major  
depression  

50 (at 
enrollment) 

CBT & exercise: 10 
sessions in 12 weeks 
(individual) 

Not applicable Depressive 
symptoms 
(BDI) 

Significant  
effect 

Significant 
effect 

Van Bastelaar 
(2010); RCT; 1 

1&2 Depressive symptoms  
(CES-D ≥ 16) 

255  CBT: 8 sessions in 8 
weeks (individual; web-
based) 

Waiting list Depressive 
symptoms 
(CES-D) 

No significant 
interaction  
effect 

Significant 
interaction 
effect 

Lamers et al. 
(2010); RCT; 9 

2 Depressive symptoms  
(PHQ-9 ≥ 2) 

185 CBTBI: 2-10 sessions in 
13 weeks (individual) 

TAU Depressive 
symptoms 
(BDI) 

Not measured Significant 
interaction 
effect 

Penckofer et al. 
(2012); RCT; 3 

2 Depressive symptoms  
(CES-D ≥ 16) 

74 CBTBI: 8 sessions in 8 
weeks (group) 4 

TAU Depressive 
symptoms 
(CES-D) 

No significant 
interaction  
effect 

Significant 
interaction 
effect 

Lustman et al. 
(1998); RCT; 6 

2 Depressive symptoms  
(BDI ≥ 14) 

51  CBT&DEP: 15 sessions in 
10 weeks (individual) 

DEP: 5 sessions in 10 weeks 
(individual) 

Depressive 
symptoms 
(BDI) 

No significant 
interaction  
effect 

Significant 
interaction 
effect 

Markowitz et al. 
(2012); UT; 0 

1 Poorly controlled 
(HbA1c ≥ 8%) & at 
least depressive 
symptoms 

9 (at enrollment) CBT&DEP: 13 to 15 
sessions in 12 weeks 
(individual) 

Not applicable HbA1c and  
depressive 
symptoms 
(MADRS) 

No significant 
effect  

Significant 
effect 

* RCT = Randomized Controlled Trial, UT = Uncontrolled trail; ** CBT = Cognitive Behavior Therapy, CBTBI = Cognitive Behavior Therapy Based Intervention, CGMS = Continuous 
Glucose Monitoring System, DEP = Diabetes Education Program, MET = Motivational Enhancement Therapy, TAU = Treatment As Usual, BGAT = Blood Glucose Awareness Training; 
*** MADRS = Montgomery-Asberg Depression Rating Scale, BDI = Beck Depression Inventory, CES-D = Center for Epidemiologic Studies Depression Scale, PHQ-9 = Patient Health 
Questionnaire 
1 After post-measurement patients also received a maintenance program of 9 sessions in 34 weeks (individual, group, & by telephone) 
2 After post-measurement patients received another 3 sessions in 26 weeks (group) 
3 After post-measurement patients also received a follow-up phone call at 3 and 5 or 6 months 
4 After post-measurement patients also received 2 booster sessions  
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The following studies did not find significant reductions in HbA1c at post-

treatment. In their RCT, Ismail et al. (2008) compared the effects of eight sessions of 

individual CBT plus four sessions of motivational enhancement therapy (MET; n = 106) 

to four sessions of MET alone (n = 117) and care as usual (n = 121). Patients that 

received the combination of CBT and MET showed slightly more reduction in HbA1c 

after treatment and at follow-ups, but results were only significant at 12-months 

follow-up. In another RCT, Karlsen, Idsoe, Dirdal, Hanestad, and Bru (2004) compared 

six sessions of group-CBT (n = 47) to a waiting list control condition (n = 45). They failed 

to find a positive effect for CBT in reducing HbA1c values. Keeratiyutawong, 

Hanucharurnkul, Melkus, Panpakdee, and Vorapongsathorn (2006) compared a 

combination of diabetes education and elements of CBT (n = 45) to diabetes education 

alone (n = 45) in an RCT. CBT was given in groups and lasted for five consults. Patients 

in the diabetes education condition received written information about diabetes, 

attended two to five sessions of diabetes education, and were called once. All patients 

also received two telephone calls as maintenance program after post-treatment. 

Analyses showed no significant differences in HbA1c values between groups. Finally, in 

the RCT of Fosbury, Bosley, Ryle, Sonksen, and Judd (1997) a 16-session individual 

intervention based on CBT and psychodynamic therapy (n = 17) was compared to a 14- 

to 18-session diabetes education program (n = 15). No significant post-intervention 

differences in HbA1c values between treatments were found.  

 

Publication bias and homogeneity 

Visual examination of the funnel plot revealed no asymmetry which indicates absence 

of publication bias. No heterogeneity among studies was found (Q = 10.67; I
2
 = 34.4%; 

p = 0.15). Accordingly, a fixed effect model was used for analyses. 

 

Effectiveness of CBT for glycemic control 

The data of the eight RCTs were pooled for analyses. A total of 808 randomized 

diabetes patients were included in the analyses (regarding the study of Ismail et al. 

(2008), we compared the intervention condition in which patients received CBT plus 

MET with the control condition that received treatment as usual (TAU); in the study of 

Weinger et al. (2011), we compared the CBT condition to the individual control 

condition). Although patients in active treatment and control conditions showed 

improvement in Hba1c values, the improvement was greater in CBT based 

interventions. The mean change in HbA1c values in the CBT based conditions was 

0.57% with an effect size of 0.48, whereas the mean change in HbA1c levels in the 

control conditions was 0.18% with an effect size of 0.15. As shown in Figure 2, overall 
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the HbA1c values of patients that received CBT improved 0.39 points more than in 

patients that were in control conditions (p < 0.001; 95% CI = 0.23 - 0.55). 

 

 
Figure 2. Synthesis forest plot. 

 

CBT for depression 

Six studies, two uncontrolled trials and four RCTs, with a total of 705 participants at 

randomization/enrollment investigated the effects of CBT based interventions on 

depressed mood. The number of studies was too small to perform a meta-analysis. The 

two uncontrolled trials found significant effects on depression and all of the four RCTs 

found positive interaction effects for CBT on depressive symptoms as compared to 

care as usual. We will first describe the uncontrolled trials, and then present the RCTs. 

In an uncontrolled trial with 90 participants, Georgiades et al. (2007) studied the 

effect of a 16-session group-CBT. The intervention was effective in reducing depressive 

symptoms up to nine months after treatment, as assessed with the Beck Depression 

Inventory (BDI). Information about clinically relevant improvement was not given. In 

the second uncontrolled trial, depressed diabetic patients (n = 50) were offered ten 

sessions of individual CBT. De Groot et al. (2012) found that depressive symptoms 
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improved directly and gains were maintained up to three months after the 

interventions. The authors did not measure clinically relevant improvement.  

 In an RCT, van Bastelaar, Pouwer, Cuijpers, Riper, and Snoek (2011) compared eight 

sessions of individual web-based CBT (n = 125) to a waiting list control condition (n = 

130). The authors found that depressive symptoms as assessed with the Center for 

Epidemiologic Studies Depression Scale (CES-D) reduced significantly more in the 

intervention condition than in the control condition. Results remained stable up to one 

month follow-up. Significantly more patients in the intervention condition compared 

to the control condition showed clinically relevant improvement, defined as having a 

score below 16 on the CES-D and being considered as improved according to the 

reliable change index (Jacobson & Truax, 1991).  

In another RCT, Lamers et al. (2010) compared a minimal psychological 

intervention based on CBT and self-management to care as usual in a study with 185 

diabetic patients. The intervention was delivered individually and lasted for two to ten 

consults. Regarding depressive symptoms as measured with the BDI, a significant 

interaction effect was found which could be attributed to an increase in depressive 

symptoms in the control condition and a decrease in depressive symptoms in the 

active intervention condition. Nine months after the intervention, patients in the latter 

group still experienced less depressive symptoms than patients that received care as 

usual. No significant difference was found for both groups in clinically relevant 

improvement, as indicated by a reduction of ≥ 50% relative to baseline score.  

In the RCT of Penckofer et al. (2012), the effectiveness of an eight-session group 

therapy based on CBT was compared to care as usual in a study with 74 diabetic 

patients. Results showed significant interaction effects in favor of the intervention 

condition up to three months after intervention. Also fewer patients were considered 

clinically depressed in the intervention condition compared to the control condition 

(48% vs. 70%). Yet, the difference was only significant at 6-months follow-up and not 

at post-treatment.  

Finally, in the fourth RCT, Lustman, Griffith, Freedland, Kissel, and Clouse (1998) 

compared CBT plus diabetes education (n = 25) to diabetes education alone (n = 26). 

All patients received five individual sessions of diabetes education. In addition, 

patients in the intervention condition followed ten individual sessions of CBT. 

Reduction of depressive symptoms was greater in those who received CBT plus 

diabetes education as compared to those who received diabetes education alone. 

Improvement sustained up to six months follow-up. Furthermore, results showed that 

patients in the CBT plus diabetes education condition reported more remission, as 
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indicated by a BDI score < 9, and also more improvement, shown by a reduction of ≥ 

50% relative to baseline score, than patients in the control condition (i.e., diabetes 

education alone).  

 

CBT for glycemic control and depression 

One uncontrolled trial studied the effect of CBT for participants with both poor 

glycemic control and depressive symptoms. Markowitz, Carper, Gonzalez, Delahanty, 

and Safren (2012) offered nine patients with type 1 diabetes five sessions of diabetes 

education followed by 10 to 12 sessions of CBT. They found that depressive symptoms 

reduced significantly, whereas HbA1c levels did not decrease significantly. However, 

this underpowered study was too small to draw firm conclusions about the 

effectiveness of CBT.  

 

Additional explorative analyses of the effects of CBT  

In the nine studies that evaluated CBT-based interventions to reduce HbA1c levels we 

also investigated the effect of CBT on depressive symptoms, which was included as an 

outcome in four of the nine reviewed studies. Only the study of Henry et al. (1997), 

which also found a positive effect on HbA1c values, found a significant reduction in 

depressive symptoms that was greater in the intervention condition as compared to 

the waiting list control condition. The other three studies either found the same 

reduction in depressive symptoms in both the CBT and the control condition (van der 

Ven et al., 2005), found no significant effect  for depressive symptoms directly after 

treatment, but only at follow-up (Amsberg et al., 2009), or found no effect at all (Ismail 

et al., 2008). 

 Five of the six studies that investigated the effects of CBT based interventions on 

depressed mood also included HbA1c values. Only the study of de Groot et al. (2012) 

showed a significant reduction in HbA1c values after CBT. The other four studies found 

no significant effects on HbA1c levels (Georgiades et al., 2007; Lustman, Griffith et al., 

1998; Penckofer et al., 2012; van Bastelaar et al., 2011). 

 

Discussion 

The present review and meta-analysis is the first to focus specifically on the effects of 

Cognitive Behavior Therapy (CBT) on poor glycemic control and depressive symptoms 

in patients with type 1 and type 2 diabetes. Only articles were included that selected 

patients with poor diabetes control and/or depressive symptoms at baseline. Main 
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finding of this study is that CBT was effective in improving glycemic control and in 

reducing depressive symptoms in patients with diabetes. 

The meta-analysis showed a moderately strong effect of CBT on levels of HbA1c. 

CBT was associated with a statistically significant larger improvement in glycemic 

control (an average reduction in HbA1c of 0.57%) compared to the control groups (an 

average reduction in HbA1c of 0.18%; i.e., 0.39% difference). This reduction may seem 

modest, yet the improvement is sufficient to hinder development and progression of 

diabetes complications if enhancement sustains for at least a few months (American 

Diabetes Association, 2003). Every 1% decrease in HbA1c is associated with a reduction 

of 37% in risk of developing microvascular complications (Holman et al., 2008; Stratton 

et al., 2000).  

Due to the small number of RCTs, it was not possible to perform a meta-analysis on 

the effects of CBT on depressive symptoms. The systematic review consistently 

showed that all six trials found positive effects of CBT on depressive symptoms. In 

addition, results sustained at follow-up, with the longest follow-up being nine months 

after intervention. These results are in line with previous reviews and meta-analyses in 

other populations with chronic diseases (Beltman et al., 2010) and provide strong 

evidence for the effectiveness of CBT on reducing depressive symptoms in patients 

with diabetes. 

In contrast to the strong positive results of studies that selected patients with 

elevated levels of problems at baseline (i.e., high HbA1c levels or depressive 

symptoms), our explorative analyses showed that CBT was not effective when offered 

to patients whose levels of HbA1c or depressive symptoms were not necessarily 

elevated. This may explain why earlier studies that did not use poor glycemic control or 

elevated levels of depressive symptoms as inclusion criteria did not find significant 

effects (e.g., Harkness et al., 2010). Including patients without poor functioning might 

strongly suppress study outcomes due to floor effects. 

 

Limitations of the current study  

The current study has some limitations. The main limitation is the quality of the eligible 

studies. Of the sixteen included studies, four were uncontrolled and five studies 

included less than 30 participants per condition. The latter fact makes those studies 

likely to be underpowered. Besides, of the twelve RCTs only two had good 

methodological quality. Second, only a small number of studies could be included, 

which prevented us from performing sub-group analyses. Therefore, it is still unclear 

whether certain characteristics influence the effectiveness of CBT (i.e. type of diabetes, 



CBT for poor glycemic control and depressive symptoms 

33 

 

duration of CBT, type of comparison condition). Third, HbA1c values measured directly 

after treatment might not reflect the full effect of the intervention, as HbA1c is an 

estimation of glycemic control over the previous three months. However, in studies 

which reported a significant effect for HbA1c, improvement sustained at follow-up, 

whereas in most studies that did not find a significant effect, also no effect was 

realized at follow-up. Finally, we were not able to perform a meta-analysis with the 

studies that focused on depressive symptoms, because there were not enough eligible 

RCTs. 

 

Implications for further research  

This review found that CBT is effective in improving glycemic control and in reducing 

depressive symptoms in patients with diabetes. First of all, more proper-designed RCTs 

are needed to support this finding. A further step is to uncover which elements of CBT 

account for its effectiveness (i.e. mode of delivery, duration in time and number of 

sessions). Also patients should be followed for a longer time period, especially 

regarding glycemic control in order to be able to draw firm conclusions about reduced 

development of microvascular complications.  

Finally, it remains unclear which mechanisms cause the change in glycemic control 

as a result of CBT, which is primarily designed to reduce psychological suffering. Some 

researchers reason that it is unlikely that psychological outcomes as anxiety, stress, or 

depression mediate effects on glycemic control (Henry et al., 1997; Ismail et al., 2008). 

CBT might promote acceptance of diabetes, which could result in better self-care 

behavior, positively affecting glycemic control (Snoek et al., 2001). Future studies are 

needed to better understand why psychological interventions like CBT are associated 

with improved glycemic control. 

 

Conclusion 

Despite the methodological flaws of the included studies, this review and meta-

analysis showed that CBT outperformed other types of treatment, such as diabetes 

education or care as usual in reducing HbA1c values and depressive symptoms. 

Consequently, CBT may decrease the risk of developing microvascular complications 

which can cause morbidity and premature mortality. Therefore, in order to optimize 

the care for patients with diabetes, CBT should have a more prominent role in the 

treatment of patients with diabetes as it may strongly contribute to improved glycemic 

control and psychological well-being. 
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Appendix A. Full search Strategy 
 

PubMed  

("cognitive therapy"[Mesh] OR "cognitive therapy"[tiab] OR 
"cognitive  treatment"[tiab] OR cbt[tiab] OR "cognitive behavior therapy"[tiab] OR 
"cognitive behaviour therapy"[tiab] OR "cognitive behavioral therapy"[tiab] OR 
"cognitive behavioural therapy"[tiab] OR "cognitive behavior treatment"[tiab] OR 
"cognitive behaviour treatment"[tiab] OR "cognitive behavioral treatment"[tiab] OR 
"cognitive restructuring" OR "cognitive behavioural treatment"[tiab]) 
AND 
("diabetes mellitus"[MeSH Terms] OR diabetes[TIAB] OR diabetic[TIAB]) 
NOT 
Results  
AND  
((infant[MeSH] OR child[MeSH] OR adolescent[MeSH]) NOT adult[MeSH])) 
(Thus excluding the publications that report exclusively research in children) 
NOT  
Case Reports[ptyp]  
Limit: Language: Dutch, English, French, German  

 
CINAHL 

 (MH "cognitive therapy") or TI ("cognitive therapy" OR "cognitive treatment" OR cbt 
OR “cognitive behavior therapy” OR “cognitive behaviour therapy” OR “cognitive 
behavioral therapy” OR “cognitive behavioural therapy” OR “cognitive behavior 
treatment” OR “cognitive behaviour treatment” OR “cognitive behavioral treatment” 
OR “cognitive behavioural treatment” OR “cognitive restructuring”) or AB ("cognitive 
therapy" OR "cognitive treatment" OR cbt OR “cognitive behavior therapy” OR 
“cognitive behaviour therapy” OR “cognitive behavioral therapy” OR “cognitive 
behavioural therapy” OR “cognitive behavior treatment” OR “cognitive behaviour 
treatment” OR “cognitive behavioral treatment” OR “cognitive behavioural treatment” 
OR “cognitive restructuring”) 
AND 
(MH "diabetes mellitus+")  OR TI (diabetes OR diabetic) OR AB (diabetes OR diabetic)  
NOT  
Age Groups: All Child  NOT Age Groups: All Adult  
NOT  
Publication Type: Case Study  
Limit: Language: Dutch, English, French, German  
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PsycINFO 

(DE "cognitive restructuring" OR DE "cognitive therapy" OR DE "cognitive behavior 
therapy") or TI ("cognitive therapy"  OR "cognitive treatment"  OR cbt  OR “cognitive 
behavior therapy”  OR “cognitive behaviour therapy”   OR “cognitive behavioral 
therapy”  OR “cognitive behavioural therapy”   OR “cognitive behavior treatment”  OR 
“cognitive behaviour treatment”   OR “cognitive behavioral treatment”  OR “cognitive 
behavioural treatment” OR “cognitive restructuring”) or AB ("cognitive therapy"  OR 
"cognitive treatment"  OR cbt  OR “cognitive behavior therapy”  OR “cognitive 
behaviour therapy”   OR “cognitive behavioral therapy”  OR “cognitive behavioural 
therapy”   OR “cognitive behavior treatment”  OR “cognitive behaviour treatment”   OR 
“cognitive behavioral treatment”  OR “cognitive behavioural treatment” OR “cognitive 
restructuring”) 
AND 
(DE "diabetes" OR DE "diabetes mellitus") or TI (diabetes OR diabetic) or AB  
(diabetes OR diabetic)  
NOT 
Age Groups: Childhood (birth-12 yrs), Adolescence (13-17 yrs) NOT Age Groups: 
Adulthood (18 yrs & older)  
NOT 
Methodology: CLINICAL CASE STUDY  
Limits: Publication Type: All Journals; Language: Dutch, English, French, German 

 
Web of Science 

"cognitive therapy" OR "cognitive treatment" OR cbt OR “cognitive behavior therapy” 
OR “cognitive behaviour therapy” OR “cognitive behavioral therapy” OR “cognitive 
behavioural therapy” OR “cognitive behavior treatment” OR “cognitive behaviour 
treatment” OR “cognitive behavioral treatment” OR “cognitive behavioural treatment” 
OR “cognitive restructuring” 
AND 
diabetes OR diabetic 
Limit: language: English, German, French, Dutch 
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Abstract 

Diabetes mellitus is a highly prevalent chronic health condition that places patients at 

greater risk for psychological problems. Yet, there is still a lack of empirical evidence to 

support the use of psychological interventions in patients with diabetes. In this trial, 

we examined the feasibility of a novel intervention: individual mindfulness-based 

cognitive therapy (I-MBCT), an adaptation of the well-known group MBCT. We 

examined the feasibility of screening, recruiting, randomizing, and retaining patients 

into the study and their acceptability of I-MBCT. Descriptive analyses were performed 

to explore changes in patients’ functioning over time, comparing those receiving I-

MBCT with those in the waitlist control group. A sample of consecutive patients with 

diabetes was screened on psychological symptoms and when reporting elevated levels 

of symptoms, approached for the intervention trial. Patients completed self-report 

questionnaires pre- and post-intervention regarding psychological functioning (i.e., 

depressive symptoms, diabetes-related distress), mindfulness (i.e., act with awareness, 

accept without judgment), and attention regulation. In total, 499 patients were 

approached, of whom 347 patients filled out the screening questionnaire. Of these, 38 

patients were eligible, and 24 were randomized in I-MBCT (n = 12) or waitlist (n = 12). 

Two of the 12 patients assigned to I-MBCT dropped out of the intervention. Most 

patients were very satisfied with I-MBCT. Preliminary analyses suggest that, compared 

to controls, patients receiving I-MBCT reported significant reductions in depressive 

symptoms and diabetes-related distress and improvements in act with awareness and 

attention regulation. This is the first RCT on individual-based MBCT, providing 

encouraging evidence for its feasibility and acceptability. Preliminary findings also 

suggest that I-MBCT may be associated with improvements in psychological 

functioning, which support larger trials on this alternative form of mindfulness-based 

therapy.  
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Introduction 

Diabetes mellitus (diabetes) is a highly prevalent chronic health condition, with an 

estimated 19 million persons in the US diagnosed with diabetes in 2010 (Centers for 

Disease Control and Prevention (CDC), 2011). Diabetes may put a considerable burden 

on patients. Patients with diabetes have an increased risk for heart disease and stroke, 

and are also at risk of other complications such as loss of vision, kidney failure, nervous 

system damage, and amputations. Effective control of glucose can prevent or delay 

these complications. It is therefore of utter importance that patients follow a strict 

treatment regimen and guidelines regarding daily diet and exercise.  

Research has found that patients with diabetes have an increased risk for 

developing psychological problems, especially diabetes-related distress and depression 

(Rustad et al., 2011). About 20-30 % of patients with diabetes experience comorbid 

depression (Anderson et al., 2001). As such symptoms may negatively affect patients’ 

quality of life and adherence to treatment and increase the risk for long-term 

complications (Lin et al., 2004; Lustman et al., 2000); the development and testing of 

effective treatment to reduce psychological symptoms is imperative.  

 A recent meta-analysis concluded that psychological interventions are moderately 

effective in reducing depressive symptoms in patients with diabetes, even more than 

pharmacological treatment (van der Feltz-Cornelis et al., 2010). Yet, little is known 

about which types of psychological interventions are effective. In the general 

population of medically ill patients, interventions based on cognitive behavioral 

therapy (CBT) have yielded significant improvements in psychological symptoms, 

especially when individually delivered (Beltman et al., 2010). Also in patients with 

diabetes, there is some evidence suggesting the beneficial effect of individual CBT on 

patients’ psychological functioning (Lamers et al., 2011; Lustman, Griffith et al., 1998). 

 In recent years, there is an increased interest in the interventions integrating CBT 

with mindfulness. Mindfulness-based cognitive therapy (MBCT) aims to improve 

psychological well-being by cultivating mindfulness (Segal et al., 2002; Williams, 2008). 

Mindfulness can be defined as paying attention, on purpose, in the present moment, 

and nonjudgmentally (Kabat-Zinn, 2003). People are taught to become more attentive 

and aware of current experiences (e.g., sensations or emotions) and automatic 

reactions (e.g., rumination) and to develop a more accepting attitude towards them. 

Recent reviews have demonstrated the effectiveness of mindfulness-based 

interventions in reducing psychological symptoms in a wide range of populations, 

including healthy persons, those with anxiety or depressive disorders or other 

psychiatric conditions, or with a chronic medical condition (Chiesa & Serretti, 2009; 
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Hofmann et al., 2010; Ledesma & Kumano, 2009). Specifically in patients with diabetes, 

two recent randomized controlled trials (RCTs) found that patients receiving a 

mindfulness-based intervention reported reduced psychological symptoms, in terms of 

depression, stress, and anxiety, until one year follow-up (Hartmann et al., 2012; van 

Son et al., 2013).  

 Mindfulness-based interventions are standardly delivered in a group setting (see 

studies included in reviews described above). During the group sessions, participants 

practice mindfulness exercises and share their experiences with the exercises with the 

other group members (in the so-called enquiry). During enquiry, the therapist may 

deepen participants’ skills of mindfulness by asking explorative questions and 

embodying a mindfulness presence, conveying acceptance, curiosity, patience, and 

compassion (Crane, 2009). It has been found that hearing the experiences from others 

in MBCT group sessions may support and normalize own personal experiences 

(Griffiths et al., 2009).  

However, research has demonstrated that some participants in mindfulness-based 

group interventions found group sharing frustrating and not beneficial (Griffiths et al., 

2009). A recent study that examined people’s preferences for different types of 

delivery of MBCT found that a significant group of people prefers individual rather than 

group delivery of MBCT (Lau et al., 2012). In practice, it may also not always be 

possible to participate in or offer a group program. It therefore makes sense that in 

clinical practice, mindfulness-based interventions are currently also individually 

delivered, despite the lack of empirical evidence to support this. In order to fill this gap 

and to evaluate individual mindfulness-based interventions, we undertook the 

challenge to adapt the standardized treatment protocol of group MBCT for individual 

therapy (I-MBCT) and to evaluate its feasibility and acceptability.   

Individual MBCT may be a valuable alternative approach for treating psychological 

symptoms. A key argument for its feasibility is that the core elements of group MBCT 

(i.e., cultivation of mindfulness by practicing exercises and enquiry) can also be done 

on an individual basis. In terms of its added value to existing techniques (often CBT 

based), I-MBCT puts greater emphasis on bodily awareness and bodily acceptance as 

well as on the awareness and acknowledgment of negative thoughts (rather than 

critically challenging them and analyzing their evidence). Studies on the effectiveness 

of mindfulness-based group interventions have demonstrated that this alternative 

approach of managing distressing thoughts and emotions is effective.   

In sum, given that the previous studies have primarily examined mindfulness-based 

interventions taught in group settings, our aim was to extend the current literature on 
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the use of MBCT by examining its application within an individual therapy setting. The 

study was performed in patients with diabetes, as mindfulness-based approaches have 

been found particularly acceptable and useful for people with a chronic medical 

condition (Foley et al., 2010; Grossman et al., 2007; Grossman et al., 2010). The trial 

was conducted in patients with diabetes with elevated levels of psychological 

symptoms. Hereby, the study is in line with current scientific recommendations, 

advocating to only include patients with elevated levels of psychological symptoms and 

to exclude patients not experiencing psychological symptoms, as they may strongly 

suppress study outcomes (see Schneider et al., 2010). 

 As far as we know, this is the first randomized trial on individual MBCT. We aimed 

to examine the feasibility and acceptability of I-MBCT in patients with diabetes in order 

to inform us on the feasibility of designing a larger efficacy trial. More specifically, we 

examined the feasibility of screening, recruiting, randomizing, and retaining patients 

into the I-MBCT study and patients’ acceptability in terms of their post-intervention 

evaluation. Although preliminary, we were also interested to see whether I-MBCT 

would be associated with decreases in depressive symptoms and diabetes-related 

distress and increases in mindfulness and attention regulation.  

 

Method 

Design 

We conducted a randomized controlled trial with two conditions as follows: individual 

MBCT (= active treatment group) and a waitlist control group (= offered individual 

MBCT after the waiting period).  

 

Participants  

Patients with diabetes were recruited through the diabetes outpatient clinic of the 

University Medical Center Groningen (UMCG), the Netherlands. We used a consecutive 

sampling technique. In contrast to convenience sampling based on patients’ self-

referral or health care professionals’ referral, we approached all eligible patients with 

diabetes visiting the clinic in a certain period for screening and study recruitment (see 

Fleer et al., 2013, for study details). For determining initial eligibility, the patients’ 

medical files were reviewed, and only those fulfilling the following criteria were 

approached for screening: a diagnosis of diabetes, age between 18 and 70 years old, 

absence of serious psychiatric problems (e.g., schizophrenia, autism), absence of 

severe visual problems, being able to read and/or write Dutch, and not pregnant.  
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Procedures  

The study was approved by the UMCG medical ethics committee.  

 

Recruitment 

Potentially eligible patients (based on the criteria above) received a letter two weeks 

prior to the appointment with their medical specialist, inviting them to complete a 

screening questionnaire, consisting of the Center for Epidemiologic Studies Depression 

Scale (CES-D), the problem areas in diabetes (PAID) and basic demographic and clinical 

information (see measures for more information). Patients were screened in the 

period between March 16 - April 3, 2009 and May 4 - June 12, 2009 (9 weeks in total). 

This fixed period was set ahead of time in order to meet the overall project planning 

and available financial means. Based on the number of patients with diabetes being 

treated in our hospital, we expected to screen 350 patients. Based on previous studies 

indicating that about 20-30 % of patients with diabetes experience elevated levels of 

psychological symptoms (Anderson et al., 2001), we expected that of these 350 

patients, at least 60 patients would be eligible and having elevated levels of 

psychological symptoms.  

Participant recruitment and flow throughout the study is presented in Figure 1. In 

total, 499 patients fulfilled our initial eligibility requirements and were approached for 

the study by screening, with 347 patients (70% of 499) returning the screening 

questionnaire. Of these 347 patients, 104 patients (30%) experienced elevated levels 

of depressive symptoms and/or diabetes-related distress (= CES-D ≥ 16 and/or PAID ≥ 

40, required for study inclusion). Of these 104 patients, 70 patients (67.3%) were 

identified as at risk for a clinical depression (CES-D ≥ 16), 28 patients (26.9%) were 

identified as at risk for both a clinical depression and high diabetes-related distress 

(CES-D ≥ 16 and PAID ≥ 40), and six patients (5.8%) were identified as at risk for high 

diabetes-related distress (PAID ≥ 40). These patients were further screened for study 

eligibility via an interview at the hospital. A psychologist called these patients to invite 

them for the interview. In total, 45 patients (43% of 104) accepted the invitation.  

During the interview, patients’ problems and need for support were explored. A 

short standardized psychiatric interview was used to further screen out serious 

psychopathology (exclusion criterion) and to observe for insufficient understanding of 

the Dutch language (exclusion criterion). We also checked whether patients were 

already receiving sufficient psychological care (exclusion criterion).  
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Figure 1. Participant flow throughout the study.  

 

Of the 45 patients interviewed, seven patients (16%) were identified as not eligible 

(five had serious psychopathology, two were already receiving sufficient psychological 

services). The remaining 38 patients (84% of 45, 8% of 499) were eligible. Five of these 

eligible patients were not offered I-MBCT: two patients clearly indicated that they 

currently had no distress and no need for help, two patients wanted somatic oriented 

help and were referred to a diabetes nurse and rehabilitation center respectively, and 

one patient indicated existential problems for which the patient wanted 

psychotherapy. Thus, 33 eligible patients were invited to enroll in the study and 

receive I-MBCT. Of these 33 patients, eight patients declined participation (four 

patients had currently no time/interest in therapy, two patients were interested yet 

unable to participate due to the distance to the hospital, and two patients explicitly 

stated no interest in the mindfulness approach). The 25 patients being interested were 
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given written information about the study trial, informed consent, and the baseline 

questionnaires T1 (including measures of psychological functioning, mindfulness, and 

attention regulation). All but one patient gave consent and filled out the baseline 

questionnaires. These 24 patients who gave consent were randomly assigned to I-

MBCT (n = 12) or waitlist control group (n = 12). Random selection of the patients was 

performed using a computerized program, with stratification on baseline levels of 

depressive symptoms, diabetes-related distress, and gender. After randomization, 

patients were notified by a telephone call about the condition (i.e., I-MBCT or waitlist-

control group). Those in the I-MBCT group were directly offered I-MBCT, and those 

patients in the control group were offered I-MBCT after filling out the T2 

questionnaire, with 11 of the 12 patients starting I-MBCT after the wait period of 3 

months. One patient in the waitlist group could not start because she was recovering 

from a shoulder injury.  

 

Sequence of procedures 

All 24 patients in the trial filled out the baseline questionnaire (T1). For patients 

randomized into I-MBCT, this pre-intervention assessment T1 was 2 to 3 weeks prior to 

the start of I-MBCT. They then started the 8-week intervention and completed a 

second assessment within 2 weeks after finishing the intervention (post-intervention 

assessment T2), and again 3 months after finishing the intervention (follow-up 

assessment T3). The participants in the waitlist control group also filled out the 

baseline questionnaire (T1) and a second assessment 12 weeks after T1 (assessment 

T2). Thus, T1 and T2 in the control group are comparable regarding time frame to T1 

and T2 in the I-MBCT group.  

 

Intervention 

The intervention was based on the standardized and well-described 8-week MBCT 

group protocol as developed by Segal, Teasdale, and Williams (2002). For the current 

intervention, some modifications were made from the original MBCT program (see 

Table 1 for an overview of the eight sessions) (Schroevers & Fleer, 2009). First, the 

group program consisting of eight weekly sessions of 120-150 min was adapted to 

eight weekly individual sessions of 60 min. As a consequence, we had to shorten the 

duration of the exercises within the sessions and also decided to remove two exercises 

from the group program as follows: the cognitive exercise in session 2 and relapse 

prevention within session 7. Second, regarding sessions 4 and 5 of I-MBCT, the psycho-

educational component was focused on a broader range of stress- and depression-

related symptoms, rather than specific depression symptoms only as in group MBCT. 
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Moreover, instead of watching the video “Healing from within”, we introduced the 

reaction-response model from mindfulness-based stress reduction (Kabat-Zinn, 1990) 

in week 5, as the model elegantly fits with the MBCT theme of this session 

(“acknowledge, accept”). 

We have written an extensive treatment manual, including a detailed session-by-

session description, transcripts of all exercises, and descriptions of how to perform the 

enquiry. Five therapists conducted I-MBCT for this study. All therapists had a degree in 

clinical psychology, experience in delivering psychological treatment, and experience 

with the MBCT group program. Before delivering the I-MBCT, they received a 3-days 

training by an experienced qualified mindfulness therapist.  

During the first session, the participants received an informational booklet and CDs 

with guided exercises. The CDs were based on the Dutch version of the guided 

exercises that accompanied Segal et al. (2002) and lasted about 30 min each. As in the 

group program, participants were asked to practice every day, at least 30 min, the 

guided mindfulness exercises on the CD, together with informal exercises such as 

mindful eating.  

 

Measures 

Patients filled out two different types of questionnaires. First, we used a short 

screening questionnaire, including two measures of psychological functioning and 

basic demographic and clinical information. Patients giving consent for participation in 

the intervention trial filled out additional questionnaires (see “sequence of 

procedures”), including again the two measures of psychological functioning (same as 

in the screening questionnaire) and measures of mindfulness and attention regulation. 

The post-intervention assessment of the I-MBCT participants also included an 

evaluation of the intervention. 
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Table 1  
Individual Mindfulness-Based Cognitive Therapy program 

 Within session program Homework 

Session 1 Introduction 
Bodyscan and enquiry 
Raisin exercise and enquiry 
Setting homework and providing materials  

Daily bodyscan  
Daily mindful eating exercise 
Daily routine activity with awareness  

Session 2 Bodyscan and enquiry 
Homework enquiry  
Short sitting meditation on breath and 
enquiry 
Setting homework 

Bodyscan, 3 days a week* 
Short sitting meditation on breath, 3 days a 
week* 
Daily routine activity with awareness 
Daily pleasant event calendar 

Session 3 Sitting meditation on breath and body and 
enquiry 
Homework enquiry 
Mindful yoga and enquiry 
Three-minute breathing space and enquiry 
Setting homework  

Yoga, 3 days a week  
Sitting meditation on breath and body, 3 
days a week  
Daily unpleasant event calendar 
Three-minute breathing space, 3 times a day 

Session 4 Full sitting meditation and enquiry 
Homework enquiry 
Psycho-education on stress/depressive 
symptoms 
Mindful yoga  
Setting homework 

Yoga, 3 days a week* 
Full sitting meditation, 3 days a week 
Awareness stress/depressive symptoms 
Three-minute breathing space, 3 times a day 
 

Session 5 Full sitting meditation and enquiry 
Homework enquiry 
Psycho-education on automatic reaction 
versus response 
Walking meditation* 
Setting homework 

Mindful walking, 3 days a week* 
Full sitting meditation, 3 days a week* 
Awareness reaction versus response 
Three-minute breathing space, 3 times a day 
 

Session 6 Full sitting meditation and enquiry 
Homework enquiry 
Cognitive thought exercise 
Three-minute breathing space 
Setting homework 

Own program for 30 minutes daily exercise 
Awareness thought patterns 
Three-minute breathing space, 3 times a day 
 

Session 7 Full sitting meditation and enquiry 
Homework enquiry 
Activity-mood exercise 
Three-minute breathing space including 
taking mindful action 
Setting homework 

Own program for exercise 
Awareness of activities that deplete or give 
energy 
List 15 pleasant activities  
Three-minute breathing space, 3 times a day 

Session 8 Bodyscan and enquiry 
Homework enquiry 
Evaluation of I-MBCT 

 

* In week 2 of group MBCT, homework is daily bodyscan and daily short sitting meditation. In week 4 of 
group MBCT, homework is bodyscan instead of yoga. In week 5, we added walking meditation to the session 
and homework, whereas in group MBCT this walking exercise is planned during session 3 and homework is 
daily sitting meditation. 
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Psychological functioning 

Participants’ psychological functioning was measured by assessing depressive 

symptoms and diabetes-related distress as follows:  

Depressive symptoms were assessed by the CES-D (Radloff, 1977), which consists 

of 20 items that can be scored on a four-point scale, ranging from 0 (rarely/none of the 

time) to 3 (most or all of the time). The CES-D is one of the most common 

questionnaires to determine the occurrence of depressive symptoms in the past week. 

Example items are as follows: “I felt depressed” and “I thought my life had been a 

failure”. A total sum-score is used (0-60), with higher scores indicating more depressive 

symptoms. A cutoff point of ≥16 is used to define patients at risk for a clinical 

depression. The internal consistency of the CES-D (as measured by Cronbach’s alpha) is 

generally high across a variety of populations. Also, good convergent and discriminant 

validity have been reported (Radloff, 1977). The CES-D has been found to be sensitive 

to changes in depressive symptoms over time (Diehl et al., 2006). The CES-D has shown 

good sensitivity to measure depressive symptoms in patients with diabetes (Hermanns 

et al., 2006). The internal consistency of the CES-D in the current study was good (α = 

0.85). 

The PAID (Polonsky et al., 1995) was used to assess diabetes-related distress. The 

questionnaire consists of 20 items that can be scored on a five-point scale, ranging 

from 0 (not a problem) to 4 (serious problem). Example items are as follows: “feeling 

overwhelmed by your diabetes” and “worrying about the future and the possibility of 

serious complications”. The sum of the 20 items is multiplied by 1.25 to yield a final 

score of 0-100, with higher scores indicating more diabetes-related distress. A cut-off 

point of ≥40 is used to define patients at risk for high diabetes-related distress. It has 

been reported that the PAID has high internal consistency, good construct validity, and 

is sensitive to changes over time (Welch et al., 1997; Welch et al., 2003). The PAID has 

shown good sensitivity to measure diabetes-related distress in patients with diabetes 

(Hermanns et al., 2006). Reliability in the current study was good (α = 0.91). 

 

Mindfulness and attention regulation 

Mindfulness was assessed by the five-factor mindfulness questionnaire (FFMQ), which 

is one of the most widely used mindfulness questionnaires (Baer et al., 2006; Veehof et 

al., 2011). For the current study, the following two subscales were used, based on their 

predictive value in the prediction of psychological symptoms: act with awareness and 

accept without judgment (Baer et al., 2006; Baer et al., 2008). The act with awareness 

subscale focuses on attention and awareness and consists of eight items (e.g., “I do not 

pay attention to what I am doing because I am daydreaming, worrying, or otherwise 
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distracted”). The subscale, accept without judgment, focuses on a non-judgmental 

attitude of acceptance. Accept without judgment was assessed by a four-item short 

form (e.g., “I criticize myself for having irrational or inappropriate emotions”). For both 

subscales, each item is scored on a five-point scale, ranging from 1 (never or very 

rarely true) to 5 (almost always or always true). For both subscales, the sum score is 

used, with higher scores indicating more act with awareness and more accept without 

judgment, respectively. Adequate reliability, convergent, and discriminant validity have 

been reported (Baer et al., 2006; Baer et al., 2008). The FFMQ has been found to be 

sensitive to change (Bohlmeijer et al., 2011; Carmody & Baer, 2008). Cronbach’s alphas 

in this study were also adequate (α = 0.89 for act with awareness; α = 0.75 for accept 

without judgment).  

As attention is an important aspect of mindfulness and the FFMQ act with 

awareness subscale assesses attention and awareness with negatively formulated 

items (thus indicating levels of mindlessness), we also included a measure of attention 

that is more positively formulated. The self-regulation scale (SRS) (Brown et al., 1999; 

Diehl et al., 2006) aims to assess the ability to focus attention on the tasks at hand and 

to keep a favorable emotional balance (e.g., “If I am distracted from an activity, I do 

not have any problem coming back to the topic quickly”). The ten items can be scored 

on a scale from 1 (not at all true) to 4 (exactly true). A total score is used (10-40), with 

higher scores indicating higher levels of attention regulation. Good internal 

consistency and criterion validity have been found (Diehl et al., 2006). Test-retest 

reliability shows that the scale is sensitive to change over time. In this study, the scale’s 

reliability was good (α = 0.82).  

 

Evaluation 

During the post-intervention assessment, patients in I-MBCT also answered several 

self-developed multiple choice questions about the program regarding their evaluation 

of the duration and number of sessions, the usefulness of the different exercises (i.e., 

bodyscan, sitting meditation, yoga, 3-min breathing space, walking meditation, and 

informal daily exercises), the amount of homework exercises, how many days a week 

and how long each time they actually practiced, their satisfaction with the manner of 

the therapist giving the intervention, and their overall satisfaction with the program. 

Using an open-ended question, patients could also indicate whether they had missed 

anything during the intervention sessions.  
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Statistical Analyses 

Descriptive statistics were performed to describe the study sample and study variables 

measured. We examined if there were significant differences between the intervention 

and the control group regarding background characteristics, using chi-square, t-tests, 

and analysis of variance.  

Next, repeated measures ANOVAs were performed to test the effects of the I-

MBCT intervention. For these analyses, we used the data collected at T1-T3 (the 

screening data was not used for this purpose). In order to avoid an overestimation of 

the effects, all analyses were according to the more conservative intention-to-treat 

approach, hereby including all 24 patients that were randomly assigned to I-MBCT or 

waitlist. Missing values were imputed for two participants who dropped out of the 

intervention, using last-observed response carried forward (Unnebrink & Windeler, 

2001). Results from the intention-to-treat analyses were not significantly different 

from completer analyses, and therefore, we present the results of the intention-to-

treat analyses. Separate repeated measures ANOVAs were performed for each study 

variable (i.e., depressive symptoms, diabetes-related distress, the two facets of 

mindfulness, and attention regulation), with a grouping factor (intervention versus 

control) and two repeated measures (two time points) for change from pre-

intervention to post-intervention (T1-T2). Additional paired and independent post-hoc 

t-tests were performed to examine within-group and between-group differences. 

Paired tests were used to examine changes in study variables between post-

intervention and follow-up (T2-T3).  

Effect size estimates (Cohen’s d) were obtained by comparing post-intervention 

means and standard deviations of I-MBCT and control group, on depressive symptoms, 

diabetes-related distress, mindfulness, and attention regulation (using the standard 

formula d = M1 - M2 / spooled) (Rosnow & Rosenthal, 1996). Effect sizes are reported as 

positive in sign, if in the direction of improvement and negative, if in the direction of 

deterioration. 

 

Results 

Feasibility of screening, recruiting, randomizing, and retaining patients 

As illustrated in Figure 1, of the 499 patients approached for the study by screening on 

psychological symptoms, 38 patients were eligible (representing 37% of 104 patients 

with elevated levels of psychological symptoms, 8% of all 499 patients approached) 

(see Methods for further details). Only 24 eligible patients were enrolled and 

randomized (63% of 38 eligible patients, 23% of 104 patients with elevated levels of 
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symptoms, 5% of the 499 patients approached). This sample size was much smaller 

than the original estimate of at least 60 patients. Reasons of the 14 eligible patients 

not being randomized in the I-MBCT intervention study were in most cases not directly 

related to the content of the intervention (i.e., mindfulness-based). Main reasons were 

no need for psychological assistance and a need for other types of professional 

support (e.g., more somatically oriented).   

Ten (83%) of the 12 patients randomized to I-MBCT successfully finished the 8-

week intervention. The other 2 patients dropped out of the intervention after two and 

three sessions, respectively, and did not complete follow-up. They said that they did 

not experience sufficient benefit from the intervention. 

 

Baseline demographic and clinical characteristics  

Table 2 presents baseline demographic and clinical characteristics of the 24 patients 

enrolled in the study. There were no significant differences between the I-MBCT and 

the waitlist control group in age, gender, marital status, education, type 1 or 2 

diabetes, time since diagnosis, Hb1Ac, BMI, and number of comorbid illnesses. Mean 

age of patients was about 55 years old, patients were slightly more often male than 

female, with the majority having a partner (significant other) and being higher 

educated (i.e., having >10 years of education). Mean duration of diabetes was 

between 17-20 years. On average, patients were obese, and two-thirds of the patients 

had one or more comorbid medical conditions.  

 

Table 2 
Baseline demographic and clinical characteristics of study participants 

 I-MBCT (n = 12) Waitlist-control (n = 12) 

Mean age in years (SD) 54.9 (10.3) 55.9 (8.2) 

Gender (% male) 58% (n = 7) 58% (n = 7) 

Marital status (% partner) 92% (n = 11) 75% (n = 9) 

Education (% > 10 years education) 83% (n = 10) 67% (n = 8) 

Type diabetes (% type 2) 67% (n = 8) 42% (n = 5) 

Mean duration of diabetes in years (SD) 16.6 (14.4) 20.5 (13.7) 

Mean HbA1c (SD) 8.2 (1.2) 8.1 (1.5) 

Mean BMI (SD) 32.1 (5.2) 29.9 (6.3) 

Presence of comorbid medical conditions other  
than diabetes (% one or more conditions) 

67% (n = 8) 67% (n = 8) 

Note. No significant differences in demographic and clinical characteristics were found between the two 
groups. 
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As we had expected a greater percentage of patients with an elevated level of 

psychological symptoms (as indicated by the CES-D and/or PAID) to be interested in 

enrollment and receiving a psychological intervention, we checked for possible 

differences between the 24 randomized patients with elevated levels of psychological 

symptoms and the 80 nonrandomized patients with elevated levels of psychological 

symptoms. There were no significant differences among these two groups, neither 

with respect to their demographic and clinical characteristics, nor regarding their levels 

of depressive symptoms and diabetes-related distress at the time of screening. 

 

Acceptability 

Of the ten patients completing I-MBCT, nine patients filled out an evaluation of I-

MBCT, which was part of the post-intervention assessment.  

Regarding the duration of 60 min and the total number of I-MBCT sessions, eight 

patients reported that the duration was sufficient (for one patient 60 min was too 

short) and seven patients indicated that the total number of sessions was good (for 

two patients this was too few). 

Regarding the type of exercises, patients valued most of the formal exercises (i.e., 

the bodyscan, the 3-min breathing space, and the sitting meditation) and informal 

exercises (i.e., attention for daily routine activities). Yoga and walking exercises were 

evaluated as less useful.  

Regarding homework, seven patients evaluated the amount of daily homework 

(i.e., 30 min or more) as sufficient (for two patients, this was too much). Regarding 

their actual practice during the 8-week program, five patients indicated that they in 

general practiced 6-7 days a week, two patients 4 to 5 days per week, and the two 

other patients 3 days a week or less. On average, four patients practiced 30 min or 

more each time and five patients between 15 to 30 min.  

All nine patients were very satisfied with the contact with the therapist. Overall, 

seven of nine patients were very satisfied with the I-MBCT. Two patients indicated that 

they would have liked more time and attention for diabetes-related issues. No other 

issues that were missed in I-MBCT were reported.  

 

Changes in psychological functioning, mindfulness, and attention 

regulation 

Table 3 shows the pre- and post-intervention means and standard deviations on all 

study variables for both the I-MBCT and waitlist control group. There were no 
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significant pre-intervention differences between the two groups on any of these 

variables (p > 0.05).  

 

Table 3 
Means (standard deviation) of study variables at all three assessment points in I-MBCT group and waitlist 
control group 

 Condition T1 Pre-
intervention 

T2 Post-
intervention 

T3 Follow-
up 

p-value  
Time T1-T2 * 
Condition  

Depressive symptoms 
(CES-D) 

I-MBCT 22.9 (8.0) 14.4 (7.5)*# 16.2 (8.2) p = 0.002 

Waitlist 20.2 (8.7) 23.6 (7.4)*  

Diabetes-related 
distress (PAID) 

I-MBCT 41.6 (15.2) 19.3 (14.3)*# 23.1 (15.2) p = 0.004 

Waitlist 39.0 (16.8) 35.8 (16.3)  

Mindfulness:      

Act with awareness 
(FFMQ) 

I-MBCT 21.2 (6.0) 25.9 (5.9)* 27.3 (6.9) p = 0.049 

Waitlist 22.3 (4.8) 22.6 (4.4)  

Accept without 
judgment 
(FFMQ) 

I-MBCT 11.3 (2.8) 12.3 (3.1) 13.5 (3.6) p > 0.05 

Waitlist 11.9 (2.7) 12.3 (2.9)   

Attention regulation 
(SRS) 

I-MBCT 22.7 (4.9) 27.8 (7.5) *# 28.1 (5.9) p = 0.049 

Waitlist 20.9 (5.4) 21.5 (5.9)  

Notes. * indicates a significant within-group change between T1-T2. # indicates a significant between-group 
difference between I-MBCT group and waitlist control group at T2 (post-intervention). 

 

For depressive symptoms, we found a significant two-way time x condition (I-MBCT 

versus waitlist) interaction, F (1, 22)= 12.95, p = 0.002. Post-hoc analyses indicated that 

patients receiving I-MBCT showed reduced depressive symptoms from pre-

intervention to post-intervention, t(11) = 2.84, p = 0.016. In contrast, patients in the 

waitlist control group reported a significant increase in depressive symptoms in the 

same time period, t(11) = -2.42, p = 0.034. At post-intervention, the I-MBCT group 

reported significantly less depressive symptoms than the waitlist control group, t(22) = 

-3.00, p = 0.007, with a large effect size (d = 1.23). From post-intervention to 3 months 

follow-up, the I-MBCT group did not show significant changes in depressive symptoms 

(p > 0.05), which represents sustained improvement in depressive symptoms over 

time.  

For diabetes-related distress, we also found a significant two-way time x condition 

(I-MBCT versus waitlist) interaction, F (1, 22)= 10.21, p = 0.004. Post-hoc comparisons 

indicated that patients receiving I-MBCT showed reduced levels of distress from pre-

intervention to post-intervention t(11) = 4.03, p = 0.002, while patients in the waitlist 

control group showed no significant changes in distress over time (p > 0.05). At post-

intervention, the I-MBCT group reported significantly less diabetes-related distress 
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than the waitlist control group, t(22) = -2.64, p = 0.015, with a large effect size (d = 

1.08). From post-intervention to 3 months follow-up, the I-MBCT group did not show 

significant changes in their level of distress (p > 0.05), which represents sustained 

improvement in diabetes-related distress over time.  

 Regarding mindfulness, we found no significant time effect, nor a significant two-

way time x condition (I-MBCT versus waitlist) interaction for accept without judgment 

(p > 0.05). However, we found a significant two-way time x condition (I-MBCT versus 

waitlist) interaction for act with awareness, F (1, 22) = 4.34, p = 0.049. Post-hoc 

comparisons indicated that patients receiving I-MBCT showed a significant increase in 

act with awareness from pre-intervention to post-intervention, t(11) = -2.60, p = 0.025, 

while the patients in the waitlist control group reported no significant change (p > 

0.05). Yet, this significant improvement in the I-MBCT group did not result in a 

significant difference between both groups in the post-intervention level of act with 

awareness (p > 0.05, d = 0.63). From post-intervention to 3 months follow-up, the I-

MBCT group did not show significant changes in mindfulness, neither in act with 

awareness nor in accept without judgment (p > 0.05), which represents sustained 

levels of mindfulness over time. 

We also found a significant two-way time x condition (I-MBCT versus waitlist) 

interaction for attention regulation, F (1, 22)= 4.36, p = 0.049. Post-hoc comparisons 

indicated that patients receiving I-MBCT showed increased levels of attention 

regulation from pre-intervention to post-intervention, t(11) = -2.55, p = 0.027, while 

those patients in the waitlist control group showed no significant changes in attention 

regulation over time (p > 0.05). These within-group differences resulted in a significant 

difference between the two groups in the post-intervention level of attention 

regulation, with the I-MBCT group being significantly better in attention regulation 

than the waitlist control group, t(22) = 2.30, p = 0.031, with a large effect size (d = 

0.93). From post-intervention to follow-up, the I-MBCT group did not show significant 

changes in their level of attention regulation (p > 0.05), which represents sustained 

improvement in attention regulation over time. 

 

Discussion 

Mindfulness-based cognitive therapy (MBCT) is increasingly being used as a 

psychological treatment of a wide variety of symptoms. We set out with the goal to 

examine the possibility of offering MBCT individually (I-MBCT) rather than in the 

original group format. We used screening to recruit a consecutive sample of patients 

with diabetes with elevated levels of psychological symptoms. We tested the feasibility 
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of screening, recruiting, randomizing, and retaining patients into the I-MBCT study as 

well as the acceptability in terms of patients’ post-intervention evaluation. The main 

findings are that it turned out to be feasible to randomize and retain patients into this 

trial on I-MBCT and that their acceptability was high. The efficiency of using screening 

to recruit patients for the trial can, however be questioned.  

As others (e.g., Anderson et al., 2001), we found that about one-third of all 

screened patients reported elevated levels of psychological symptoms. Yet only about 

a quarter of these patients with elevated levels of psychological symptoms 

(representing two-thirds of all eligible patients and 5% of all patients approached) 

appeared to be interested and accepted participation in the I-MBCT trial. Such results 

raise doubts about the extent to which psychological screening is an efficient way to 

identify patients with diabetes with heightened psychological distress and an 

addressable unmet need for psychological support (for more elaborate discussions on 

this topic, see Fleer et al., 2013; van Scheppingen et al., 2011). For the current study on 

the feasibility of I-MBCT, these results bring up the question to what extent offering an 

individual mindfulness-based intervention had an effect on patients’ decision not to 

need and accept psychological care.  

Currently, little in general is known about the feasibility of mindfulness-based 

interventions, as most studies on mindfulness-based group interventions are based on 

convenience samples of self-selected patients (i.e., volunteers) or no clear descriptions 

of patient flow is given (Wurtzen et al., 2013). It is striking that a recent RCT study on 

group MBCT in patients with diabetes (van Son et al., 2013), which also screened a 

consecutive sample of patients with diabetes on psychological well-being, found quite 

similar findings to the present study, with only 4% of the patients filling out a screening 

questionnaire that participated in the trial and received group MBCT. An RCT study by 

Hartmann et al. (2012) on the effectiveness of a group mindfulness-based intervention 

in patients with diabetes reported that about two-thirds of eligible patients (i.e., 110 of 

the 163 patients available for screening and meeting inclusion criteria) participated 

and were randomized. We also found that two-thirds of the eligible patients (i.e., 24 of 

the 38 patients) accepted I-MBCT. Moreover, most reasons of eligible patients who 

declined participation in this trial on I-MBCT were not directly related to mindfulness, 

but to more general factors, such as no time or interest in a psychological intervention 

or travel distance to the hospital. Furthermore, our dropout rate (2 of the 12 patients 

dropped out of the intervention) was comparable to those found in other consecutive 

studies on group mindfulness-based interventions (Hartmann et al., 2012; van Son et 

al., 2013). Some studies using a convenience sample found lower dropout rates (Foley 

et al., 2010; Pradhan et al., 2007). With respect to acceptability, we found that most 
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patients evaluated the intervention in a positive way. Patients were satisfied with the 

delivery in terms of the number and duration of I-MBCT sessions, the type of exercises 

and homework, and the contact with the therapist. Taking all these findings into 

account, we conclude that our findings suggest that I-MBCT is acceptable to patients 

with diabetes, and that it is feasible to recruit, randomize, and retain patients in a RCT 

trial on I-MBCT. However, one might question the feasibility of using screening as an 

efficient way to recruit a sufficiently large sample of patients with diabetes with 

elevated levels of psychological symptoms.  

 Although not the main goal of the study, we also wanted to know whether I-MBCT 

had a positive effect on patients’ functioning. The results suggest that patients 

receiving I-MBCT reported reductions in depressive symptoms and diabetes-related 

distress, compared to those in the waitlist control group. We are well aware that the 

results from this underpowered study are preliminary and should therefore be treated 

with caution. Nevertheless, it is clinically relevant to see that the mean level of 

depressive symptoms and diabetes-related distress reduced over time in those 

receiving I-MBCT, and that their mean post-intervention level of depressive symptoms 

was below the cutoff point, indicating that the I-MBCT group was no longer at risk for 

clinical depression. Moreover, patients’ improved psychological functioning (in terms 

of depressive symptoms and diabetes-related distress) was maintained in the 3 

months after finishing the intervention, suggesting a sustained effect of I-MBCT on 

patients’ functioning. These positive findings are consistent with previous studies 

regarding the efficacy of mindfulness-based group interventions in healthy and clinical 

populations (i.e., those diagnosed with a psychiatric or medical condition) (Chiesa & 

Serretti, 2009; Hofmann et al., 2010).  

The present study’s findings also suggest that I-MBCT has a positive effect on 

patients’ ability to be mindful and to regulate their attention. Rather than functioning 

on automatic pilot, patients may learn to concentrate and to regulate their thoughts 

and emotions, and when distracted, to bring back attention to the current moment. 

This finding is consistent with studies on mindfulness-based group interventions 

(Carmody & Baer, 2008; Nyklíček & Kuijpers, 2008). However, we found no evidence 

for I-MBCT to be associated with improvements in the ability to be more accepting and 

less judging. This finding is in contrast to previous research on mindfulness-based 

group interventions (Carmody & Baer, 2008; Nyklicek & Kuijpers, 2008). At this point, 

again, we do not want to draw firm conclusions, and we can only speculate about the 

possible explanations for these discrepancies. Compared to attention regulation, it 

might take more mindfulness practice to learn to hold a less judgmental attitude. As 

group sessions in MBCT are more than twice as long as our individual sessions, and 



CHAPTER 3 

56 

 

daily homework is 45 min rather than 30 min, participants practice much more during 

the 8-week group intervention. It can also be argued that the sharing, validation, and 

support from group members play an important role in the cultivation of acceptance.  

 When interpreting our results, the study limitations should be taken into account. 

First, as only a small portion of the approached patients and only about a quarter of 

patients reporting elevated levels of psychological symptoms accepted to participate in 

the trial, the generalizability of our findings may be limited. Second, taken the low 

power into account, the results should be verified in larger studies. Third, all 

information was based on patients’ self-report, which may reflect bias in reporting 

(e.g., under or overreporting of psychological symptoms and misunderstanding of 

questionnaire items). 

Having obtained these results, our next step is to conduct a larger multicenter trial 

on the efficacy of this individual form of mindfulness-based therapy. Not only do we 

aim to examine its efficacy in terms of reductions in depressive symptoms in patients 

with diabetes, both short-term and sustained effects, we also want to examine why 

and for whom it works. Therefore, individual MBCT will be compared with individual 

CBT, and similarities and differences in terms of efficacy and mediators and 

moderators of change will be examined. Besides mindfulness and attention-regulation 

a range of theory-driven mediators will be examined. Also, the role of the therapeutic 

relationship, therapists’ treatment adherence, and patients’ adherence to homework 

will be taken into account. In a separate study, we want to compare the efficacy of 

individual MBCT versus group MBCT in patients with a medical condition and comorbid 

depressive symptoms.  

In sum, the findings provide preliminary evidence for the provision of individually 

delivered mindfulness-based cognitive therapy for patients with diabetes. The 

reported feasibility and acceptability warrant more research on this alternative form of 

mindfulness-based therapy in other groups of patients as well.  
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Abstract 

Background: Depressive symptoms are a common problem in patients with diabetes, 

laying an additional burden on both the patients and the health care system. Patients 

suffering from these symptoms rarely receive adequate evidence-based psychological 

help as part of routine clinical care. Offering brief evidence-based treatments aimed at 

alleviating depressive symptoms could improve patients’ medical and psychological 

outcomes. However, well-designed trials focusing on the effectiveness of psychological 

treatments for depressive symptoms in patients with diabetes are scarce. The Mood 

Enhancement Therapy Intervention Study (METIS) tests the effectiveness of two 

treatment protocols in patients with diabetes. Individually administered Cognitive 

Behavioral Therapy (CBT) and Mindfulness-Based Cognitive Therapy (MBCT) are 

compared with a waiting list control condition in terms of their effectiveness in 

reducing the severity of depressive symptoms. Furthermore, we explore several 

potential moderators and mediators of change underlying treatment effectiveness, as 

well as the role of common factors and treatment integrity. 

Methods/Design: The METIS trial has a randomized controlled design with three arms, 

comparing CBT and MBCT with a waiting list control condition. Intervention groups 

receive treatment immediately; the waiting list control group receives treatment three 

months later. Both treatments are individually delivered in 8 sessions of 45 to 60 

minutes by trained therapists. Primary outcome is severity of depressive symptoms. 

Anxiety, well-being, diabetes-related distress, HbA1c levels, and intersession changes 

in mood are assessed as secondary outcomes. Assessments are held at pre-treatment, 

several time points during treatment, at post-treatment, and at 3-months and 9-

months follow-up. The study has been approved by a medical ethical committee. 

Conclusions: Both CBT and MBCT are expected to help improve depressive symptoms 

in patients with diabetes. If MBCT is at least equally effective as CBT, MBCT can be 

established as an alternative approach to CBT for treating depressive symptoms in 

patients with diabetes. By analyzing moderators and mediators of change, more 

information can be gathered for whom and why CBT and MBCT are effective. 

 

Trial registration: Clinical Trials NCT01630512, http://www.clinicaltrials.gov/ 
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Background 

Depression is a common comorbidity of diabetes, negatively affecting adherence to 

medication, dietary and exercise recommendations, and patients’ medical outcomes 

(Ciechanowski et al., 2000; Ciechanowski et al., 2003). Psychological therapies can be 

considered as the treatment of choice for depression in somatic patient populations, 

as they do not interfere with medical treatment regimes, have no physical side-effects, 

and are often preferred by patients in comparison to antidepressant drugs (Dwight-

Johnson et al., 2000; Lustman & Clouse, 2002). Additionally, one of the important 

advantages of a psychological approach over a pharmacological approach to treat 

depression is that psychological therapies provide patients with tools which enable 

them to cope with future symptoms of depression, and thereby may reduce the risk of 

relapse of this highly recurrent disorder. Although there is evidence from systematic 

reviews and meta-analyses for the efficacy of psychological treatment for depression 

in patients with diabetes in general (Baumeister et al., 2012; van der Feltz-Cornelis et 

al., 2010), little is known about which specific types of psychological intervention are 

effective.  

 The most commonly used and recommended type of psychotherapeutic 

intervention for depression is Cognitive Behavioral Therapy (CBT), a short-term 

intervention focusing on behavioral activation and changing negative thoughts. In a 

recent meta-analysis on the effectiveness of CBT for depression in patients with a 

diversity of somatic diseases (including diabetes), CBT was found to significantly 

reduce depressive symptoms compared to control conditions (Beltman et al., 2010). 

Specifically in patients with diabetes, only four randomized controlled trials have been 

conducted so far to test the effectiveness of CBT in treating depression. All four RCTs 

have found that CBT is effective in reducing depressive symptoms (Lamers et al., 2010; 

Lustman, Griffith et al., 1998; Penckofer et al., 2012; van Bastelaar et al., 2011). In the 

past decades, another type of cognitive therapy, namely Mindfulness-Based Cognitive 

Therapy (MBCT) has become increasingly popular, both in clinical practice and 

research. MBCT integrates CBT with mindfulness. The concept mindfulness has been 

defined as “paying attention in a particular way: on purpose, in the present moment, 

and nonjudgmentally” (Kabat-Zinn, 2003). Mindfulness-based interventions involve 

practicing this form of attentiveness, or awareness, both in formal exercises (like 

meditation and yoga) and in informal exercises in daily life.  

 CBT and MBCT both encourage awareness of thoughts and feelings and to 

adequately regulate them, yet they differ in how to learn to adjust to such 

experiences. In CBT the main components are behavioral activation and critically 
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challenging and replacing the content of negative thoughts, while the main component 

in MBCT is to learn to relate differently to thoughts and feelings, in a nonjudgmental 

and accepting way, merely observing them as they come and go. MBCT has been 

designed as a method to prevent recurrence of depression in patients with prior 

history of depressive disorder (Segal et al., 2002), yet, there is increasing evidence that 

MBCT is also effective in the treatment of current depressive symptoms (Hofmann et 

al., 2010). Among patients with diabetes, only five studies (two observational trials and 

three randomized controlled trials) have been conducted so far testing the 

effectiveness of mindfulness-based interventions, showing decreases in psychological 

distress (Hartmann et al., 2012; Rosenzweig et al., 2007; Schroevers et al., 2013; van 

Son et al., 2013; Young et al., 2009). A recent randomized controlled trial investigating 

the effect of MBCT for patients with diabetes found a greater reduction of depressive 

symptoms in the mindfulness group compared to the waiting list control condition (van 

Son et al., 2013). Taken the positive effects of MBCT into account, it is now strongly 

advocated to use a more rigorous design to test its effects, namely by including not 

only a control group (such as treatment-as-usual or waiting list control), but also an 

active evidence-based treatment condition, like CBT (Hofmann et al., 2010). To date 

only a few small trials have directly compared CBT and MBCT as two active treatments 

(Manicavasagar et al., 2012; Zautra et al., 2008). None of them have been conducted in 

a diabetic population with depressive symptoms. 

 

Current study 

The present Mood Enhancement Therapy Intervention Study (METIS) aims to study the 

effectiveness of CBT and MBCT in relation to a control condition. Taking into account 

the limited number of RCTs and thus limited empirical evidence for the effectiveness of 

CBT and MBCT for depressive symptoms in patients with diabetes, we believe that it is 

important to compare both interventions to a control condition. By examining both 

CBT and MBCT in one trial, our research not only enables the study of their differential 

effectiveness but it also provides the opportunity to clarify the mechanisms whereby 

CBT and MBCT are efficacious and to identify for whom which treatment is likely to be 

most beneficial. Therefore, we explore the role of several mediators, moderators, 

common factors, and treatment integrity in treatment outcomes, which will be 

described in more detail in the following part.  

 Our primary interest is the examination of effects of CBT and MBCT on depressive 

symptoms in patients with diabetes. In order to study possible effects of a wider range 

of outcomes, anxiety, well-being, diabetes-related distress, and intersession changes in 

mood are assessed as secondary outcomes. In addition to investigating secondary 
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effects of CBT and MBCT on these psychological outcomes, we assess effects on the 

medical outcome HbA1c. Previous studies are inconsistent regarding whether 

depression treatment also leads to an improvement in diabetes self-management and 

subsequent glycemic control (Detweiler-Bedell et al., 2008). Two recent RCTs on CBT 

and MBCT for depression in patients with diabetes found that glycemic control did not 

improve after psychological treatment (van Bastelaar et al., 2011; van Son et al., 2013) 

To further clarify this important topic, glycemic control as indicated by HbA1c levels is 

included as an exploratory secondary outcome. 

 In this study, both interventions are administered individually in eight face-to-face 

sessions. Individual CBT for depression has already proven to be effective in persons 

with a somatic disease, even more than group delivery of CBT (Beltman et al., 2010). In 

contrast, MBCT is usually delivered and tested in a group setting. Such a group setting 

may be supportive (Griffiths et al., 2009). However, it has also been indicated that a 

large group of people prefers individual over group delivery of MBCT (Lau et al., 2012) 

and that some people participating in a group mindfulness-based intervention found 

group sharing frustrating and not beneficial (Griffiths et al., 2009). Moreover, it may 

not always be possible to offer a group program, especially in hospital settings. Group 

interventions require that all patients are able to come at a common time and patients 

may have to wait quite a while until a sufficient number of group participants is 

available. For these reasons, we undertook the challenge to adapt the standardized 

treatment protocol of group MBCT for individual therapy. A pilot study that 

investigated the feasibility and acceptability of individual MBCT for people with 

diabetes and comorbid psychological distress found that most patients were satisfied 

with the treatment and considered it as helpful. Moreover, MBCT led to reductions in 

depressive symptoms and diabetes-related distress (Schroevers et al., 2013). 

  

Mediators  

Only recently, research has started to examine why and how MBCT may work in 

reducing psychological symptoms, by studying underlying mechanisms of change. This 

research is still in its infancy, especially compared to CBT for which more evidence is 

available regarding its mediators of effects. Moreover, little is known about the extent 

to which mechanisms of change are unique or possibly overlapping between CBT and 

MBCT (Driessen & Hollon, 2010; Shapiro et al., 2006). In order to fill this gap and 

address this fundamental issue, we investigate mediators of CBT and MBCT and make 

comparisons among both treatments. Based on previous empirical studies, the 

treatment components, and theories underlying CBT and MBCT, three groups of 

mediators are selected: mediators specific for CBT (e.g., behavioral activation and 
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cognitive reappraisal), mediators specific for MBCT (e.g., mindfulness and self-

compassion), and mediators assumed to play a role in both treatments (e.g., 

overidentification).  

 

Moderators  

Currently, there is also a lack of information regarding factors that may moderate the 

effectiveness of treatment. Such information is of clinical importance as it may indicate 

groups of persons likely or not to benefit from treatment. In order to examine for 

whom CBT and MBCT are (not) effective, several moderators are examined in the 

current study. First, we examine the moderating role of baseline psychological factors, 

including demographic and personality trait factors (i.e., neuroticism, attachment 

style) (see Bagby et al., 2008; Cordon et al., 2009; McBride et al., 2006) and history of 

depression, as the latter has been found to play a moderating role in previous MBCT 

studies (Segal et al., 2002). Second, we explore baseline medical and biological 

moderating factors. We examine the influence of diabetes specific characteristics (i.e., 

type and duration of diabetes, diabetes complications, and previous hospital 

admissions due to severe hypoglycemia) and degradation of tryptophan on treatment 

outcome. Tryptophan serves as a precursor for serotonin and plays an important role 

in depression (Russo et al., 2009). Functioning as a natural antidepressant, tryptophan 

could therefore influence treatment outcome (Thomson, 1982). 

 

Common factors 

Common factors that are shared by different treatment modalities such as the 

therapeutic alliance and patients’ treatment expectancies, have been shown to predict 

positive change in psychotherapy (Martin et al., 2000; Noble et al., 2001). Yet, the role 

of these factors on treatment outcome has hardly been studied in MBCT. We therefore 

study the associations between the alliance, expectancies and subsequent change in 

depressive symptoms among the two treatment conditions. 

 

Treatment integrity 

It has been firmly recommended to measure treatment integrity in randomized 

controlled trials to be able to draw valid conclusions on the treatment effects (e.g., 

Moncher & Prinz, 1991; Perepletchikova et al., 2007). Treatment integrity refers to 

whether the intervention was implemented as intended (Kazdin & Nock, 2003). Two 

aspects of treatment integrity are investigated: the extent to which therapists adhere 

to procedures described in the protocol (treatment adherence) and whether CBT and 

MBCT differ in the intended manner (treatment differentiation) (Waltz et al., 1993). 
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Homework assignments are a central component of CBT and MBCT. Research has 

shown that compliance to homework assignments positively predicts treatment 

outcome in CBT (Kazantzis et al., 2000). Furthermore, homework compliance may 

explain the associations between common factors and depressive symptom change 

(e.g., Westra et al., 2007). In the present study, we examine patients’ compliance to 

homework as well. 

 

Study aim and hypotheses 

The primary objective of this study is to assess immediate and long-term effects of CBT 

and MBCT in reducing depressive symptoms in patients with diabetes. We hypothesize 

that both active treatments are more effective than a waiting list control condition in 

reducing depressive symptoms. We do not expect CBT or MBCT to be superior over the 

other. Secondary objectives are to examine potential factors that mediate and 

moderate treatment effects of MBCT and CBT, as an effort to gain more clarity on why 

and for whom CBT and MBCT are (not) effective. In addition, we aim to investigate the 

associations between common factors, treatment integrity, and depressive symptom 

improvement. 

 

Design and Methods 

Study design 

The present study is a multi-center, randomized controlled trial (RCT). Participants are 

assigned to MBCT, CBT, or a waiting list control condition. Patients allocated to the 

control group are randomized for the second time and receive one of the two 

treatments three months later. The choice for a waiting list as a control condition is 

based on ethical reasons, as patients are screened and all had elevated levels of 

depressive symptoms. This is also the reason why we chose a waiting period of no 

longer than three months. Treatment effects are monitored over a period of one year 

from baseline. This study is conducted in accordance with the principles of the 

Declaration of Helsinki (version 2008) and the Medical Research Involving Human 

Subjects Act (WMO) and is approved by the Medical Ethical Committee of the 

University Medical Center Groningen (UMCG). 

 

Recruitment and screening procedure 

Figure 1 illustrates participant recruitment and flow through the study. Patients who 

are currently receiving medical treatment at one of the participating hospitals for their 

diabetes are routinely screened for depressive symptoms. They receive a letter from 
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their diabetes outpatient clinic with a request to fill in a questionnaire concerning their 

mood (Beck Depression Inventory–II (BDI-II) and Well-being Index (WHO-5)), either 

online or in pen-and-paper version. Several hospitals, primarily in the Northern part of 

the Netherlands are approached to participate. At present, the University Medical 

Center Groningen, the Martini Hospital Groningen, the Medical Center Leeuwarden, 

and the Hospital Rivierenland Tiel have agreed to take part in the study. Patients are 

also able to participate through self-referral. Patients, whose score on depressive 

symptoms on the BDI-II is ≥ 14, are invited to meet with one of the psychologists or 

research assistants involved in the study. Patients who fulfill the inclusion criteria and 

who give written informed consent for participation are included in the study.  

 

Study population 

Inclusion criteria are: diagnosed with type 1 or 2 diabetes at least three months prior 

to inclusion; ≥ 18 and ≤ 70 years of age; having depressive symptoms as assessed by 

the BDI-II score ≥ 14 (cut-off score indicating the presence of at least mild symptoms of 

depression). 

Exclusion criteria are: Not being able to read and write Dutch; pregnancy; severe 

psychiatric comorbidity (i.e., recently experienced psychosis, bipolar disorder, panic 

disorder, diagnosis of schizophrenia, serious cognitive or neurological problems); acute 

suicidal ideations or behavior; receiving an alternative psychological treatment during 

or less than two months prior to starting the participation in the study. Using an 

antidepressant drug during participation in the present study is allowed, on condition 

that a patient has been on stable medication regimen for at least two months prior to 

inclusion in the study, and that no new treatment with an antidepressant is initiated 

during the course of the study.  

 

Treatment allocation 

Computerized randomization within each hospital is carried out, with participants 

being stratified by gender, use of antidepressant medication, and their score on the 

BDI-II at baseline.  

 

Blinding 

Prior to their randomization, patients are blinded to the study condition. No specific 

information about study design or the type of intervention is given, other than that 

both treatments focus on learning to cope with negative thoughts or feelings in a 

different way. The patients are told that the treatment starts relatively soon after they 

have given their consent, and that a possible waiting period is no longer than three 
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months. After randomization, the patients are given more precise information about 

the treatment they are going to receive.     

 

 

 
 

Figure 1. Participant recruitment and flow through the study. 
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Interventions 

For the current study, we chose to offer patients with diabetes a generic treatment for 

depressive symptoms (CBT or MBCT). Our argument for this decision is that depressive 

symptoms may be related to diabetes for some patients to some extent, but not 

necessarily for all patients. By offering a generic rather than a diabetes-specific 

treatment for depressive symptoms, we aim to reduce depressive symptoms in 

diabetes patients, irrespective of the cause of depressive symptoms and the extent to 

which they are related to diabetes and/or other important domains in the patients’ 

lives. During the treatment (CBT or MBCT) patients could bring in diabetes-related 

topics if relevant for their depressive mood. This way, patients could use the learned 

CBT or MBCT strategies for managing diabetes-related depressive symptoms.  

 The treatments consist of eight individual sessions, which are scheduled weekly 

and last 45 to 60 minutes. Patients receive a workbook with homework assignments 

and are expected to spend about 30 minutes per day on these assignments. Patients in 

the MBCT condition also receive audio CDs with mindfulness exercises.  

 Both CBT and MBCT are led by trained therapists who receive supervision. One 

MBCT therapist is a diabetes nurse who is a qualified mindfulness therapist, all other 

therapists have a master’s degree in clinical psychology and most of them have 

experience with diabetic patients. All therapists have experience in the delivery of the 

specific treatment (CBT or MBCT) that they are giving to patients. Before start of the 

study, the therapists receive an additional three-day training by an experienced, 

qualified MBCT or CBT therapist who also provides supervision every three weeks 

throughout the intervention and study period. 

 CBT. The CBT treatment protocol is based on CBT for depression developed by Beck 

(1979). The first part of the treatment is devoted to behavioral components of CBT, 

such as planning and undertaking of (pleasant or functional) activities. The second part 

of the treatment focuses on dysfunctional thinking patterns, allowing patients to 

recognize, challenge, and adjust their negative automatic thoughts. 

 MBCT. The MBCT treatment protocol is based on the protocol as developed by 

Segal et al. (2002). MBCT integrates cognitive therapy for depression with mindful 

meditation and was originally developed to teach formerly depressed patients new 

skills in order to help them prevent relapse. Key themes include experiential learning 

and the development of an open and acceptant mode of (negative) feelings, thoughts, 

and body sensations (Segal et al., 2002). Formulation of specific prevention strategies 

is included in a later stage of treatment. Originally, MBCT is given as a 2.5-hour per 

session group treatment. We developed a shortened and individualized version of this 
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protocol which has previously been tested in a pilot study in patients with diabetes 

(Schroevers et al., 2013). 

 

Outcome assessment 

Table 1 presents an overview of the measures and the time points on which they are 

assessed. Assessments take place after consent to participate and before 

randomization (T1), after the first treatment session (T2), after the second treatment 

session (T3), after the fourth treatment session (T4), directly after completion of 

treatment (T5), 3 months after treatment (T6), and 9 months after treatment (T7). The 

measurements during the course of treatment are used to assess patients’ 

expectancies, the development of therapeutic relationship, and the process of change 

in mediator and outcome variables. At T1 and T5, patients are also interviewed and 

their depressive symptoms are rated by the interviewer by means of a structured 

clinical interview. The T5 interview also evaluates patients’ acceptability and 

satisfaction with the received treatment, what they learned, and what they found 

most or least helpful. All treatment sessions of patients that provide consent are 

videotaped. Patients are also asked consent for sampling a maximum of 3 ml extra 

blood in order to assess tryptophan. Participants in the waiting list condition receive 

the first assessment (T1) twice, first directly after given consent and then again at the 

end of the 3-months waiting period. After a second randomization, they receive the 

same assessments as participants in the CBT and MBCT condition. We realize it may be 

a burden for patients to fill out all these assessments. Therefore, we made careful 

consideration which questionnaires to include. In order to enhance patients’ 

commitment to the study and to reduce attrition, all patients are assigned to a specific 

contact person throughout the study period.  

Primary outcome measure. The primary outcome of the study is severity of depressive 

symptoms as assessed with the Beck Depression Inventory-II (BDI-II) (Beck et al., 1996). 

In addition to the self-report depression measurement, depressive symptoms are 

assessed in a semi-structured clinical interview using the 7-Item Hamilton Depression 

Rating scale (HAM-D7) (Mclntyre et al., 2005). 

Secondary outcome measures. Psychological secondary outcomes are  generalized 

anxiety measured by the Generalized Anxiety Disorder scale (GAD-7) (Spitzer et al., 

2006), well-being measured by the Well-being Index (WHO-5) (Bech, 2004), diabetes-

related distress measured by the Problem Areas in Diabetes scale (PAID) (Polonsky et 

al., 1995), and intersession changes in mood assessed by the Emotion Thermometers 

Tool (ETT) (Mitchell et al., 2010). Medical secondary outcome is glycemic control as 

indicated with HbA1c values, which are retrieved from patients’ records. We access 
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the standard measurements of the outpatient clinics and use the average of values half 

a year before intervention as pre-treatment measure and the values half a year after 

intervention as post-treatment measure.  

Moderating factors. The NEO- Five Factor Inventory (NEO-FFI) (McCrae & Costa, 2004) 

and the Experiences in Close Relationship Scale short form (ECR-S) (Wei et al., 2007) 

are included as measures of neuroticism and attachment style respectively. History of 

depression is assessed by the use of the Structured Clinical Interview for DSM-IV (SCID-

I) (First et al., 2002). Demographic and diabetes specific characteristics are retrieved 

from patients’ medical records and patients’ blood samples are used to investigate 

degradation of tryptophan. 

Mediating factors. Cognitive coping is measured by two subscales of the Cognitive 

Emotion Regulation Questionnaire (CERQ), namely positive re-interpretation and 

positive refocusing (Garnefski & Kraaij, 2007) and by two subscales of the Thought 

Control Questionnaire (TCQ), namely reappraisal and distraction (Wells & Davies, 

1994). Furthermore, to measure behavioral activation we use the Behavioral Activation 

for Depression Scale (BADS) (Kanter et al., 2007) and to measure rumination we use 

the Rumination-Reflection Questionnaire (RRQ) (Trapnell & Campbell, 1999). 

Mindfulness is assessed with two subscales of the Five Facet Mindfulness 

Questionnaire (FFMQ), namely non-judgmental attitude and act with awareness (Baer 

et al., 2006). Attention control is assessed with the Self-Regulation Scale (Brown et al., 

1999). Self-compassion is measured using three subscales of the Self Compassion Scale 

(SCS), namely self-kindness, self-judgment, and overidentification (Neff, 2003).  

Common factors. The Working Alliance Inventory (WAI-12) (Horvath & Greenberg, 

1989) and the 18-item Rapport Questionnaire (Bernieri, 2005) are selected as 

measures of patients’ reports of the therapeutic alliance. Patients’ expectancies of 

improvement are assessed with a three-item credibility questionnaire based on the 

work of Borkovec and Nau (1972). 

Treatment integrity. Videotaped treatment sessions are rated on therapists’ adherence 

to the treatment protocol by two independent observers. Patients’ homework 

compliance is assessed with checklists that capture the homework assignments 

prescribed by the MBCT and CBT treatment protocols. Patients are asked to complete 

the checklist every day of the coming week and to return the checklist at the next 

therapy session.  
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Table 1 
Assessments of primary outcome, secondary outcomes, moderators, mediators, and common factors 

Concept Measurement (items)** Measurement timepoints* 
T1 T2 T3 T4 T5 T6 T7 

Primary outcome measures         
Depressive symptoms BDI-II (21) x  x x x x x 
 HAMD-7 (7) x    x   
Secondary outcome measures         
Generalized anxiety GAD-7 (7) x    x x x 
Well-being WHO-5 (5) x    x x x 
Diabetes-related distress PAID (20) x    x x x 
Intersession changes in mood*** Emotion Thermometers (5)        
Glycemic control (from patients’ records) HbA1c x    x   
Moderators         
Psychological moderators         
Neuroticism NEO-FFI (12) x       
Attachment style ECR-S (12) x    x   
History of depression SCID x       
Demographic characteristics - x       
Biological moderators         
Diabetes specific characteristics (from 
patients’ records) 

- x       

Degradation of tryptophan trp/kyn x       
Mediators        
Cognitive coping        
Positive re-interpretation and positive 
refocusing  

CERQ (8) x  x x x x 

Reappraisal and distraction  TCQ (12) x  x x x x 
Behavioral activation        
Behavioral activation  BADS (7) x  x x x x 

Rumination        

Rumination RRQ (12) x  x x x x 

Mindfulness        

Non-judgmental attitude and act with 
awareness 

FFMQ (16) x  x x x x 

Attention control Self-Regulation Scale (10) x  x x x x 
Self-compassion        
Self-kindness, self-judgment, and 
overidentification 

SCS (13) x  x x x x 

Common factors        
Therapeutic alliance WAI-12 (12) & 18-item Rapport 

Quest. (18) 
 x x    

Patient expectancy - (3)  x     

* T1 baseline; T2 after first session; T3 after second session; T4 after fourth session; T5 after eighth session 
(post-treatment); T6 three months after training; T7 nine months after training 
** BDI-II - Beck Depression Inventory-II; HAMD-7 - Hamilton Depression Rating Scale; Emotion 
Thermometers; GAD-7 - Generalized Anxiety Disorder Scale; WHO-5 - Well-being Index; PAID - The Problem 
Areas in Diabetes scale; NEO-FFI - NEO- Five Factor Inventory; ECR-S - The experiences in close relationship 
scale short form; SCID - Structured Clinical Interview for DSM-IV; CERQ - Cognitive Emotion Regulation 
Questionnaire; TCQ - Thought Control Questionnaire; BADS -Behavioral Activation for Depression Scale; RRQ 
- Rumination-Reflection Questionnaire; FFMQ - Five Facet Mindfulness Questionnaire; Self-Regulation Scale; 
SCS - Self Compassion Scale; WAI-12 - Working Alliance Inventory; 18-item Rapport Questionnaire  
*** assessed at the start of every treatment session  
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Sample size 

The sample size calculation is based on differences in post-treatment depressive 

symptoms between the waiting list control group and one of the psychological 

intervention groups. A 5-point difference on the BDI-II (assuming a standard deviation 

of 8 points) between the waiting list control group and one of the intervention groups 

is considered a clinically relevant difference. In accordance with previous research 

(Keers et al., 2005), a Number Needed to Treat of 2.0 is considered cost-efficient and 

clinical relevant. Stated differently, at least half of participants should improve 5 points 

on the BDI-II. Testing two-sided, a sample size of 42 patients per group (126 patients in 

total) yields to an effect size of 0.6 according to Cohen with a power of 80%, and an 

alpha of 0.05 (Cohen, 2003). This number allows us to test the effectiveness of both 

interventions, compared to the waiting list control, using intention-to-treat analyses. 

Allowing a drop-out rate of 25%, we are able to include 32 patients in each of our 

three conditions in completer analyses.   

 

Analysis plan 

Primary analyses are conducted according to the intention-to-treat approach. To 

answer the primary research question, repeated measures analyses of (co)variance 

((M)AN(C)OVA) are performed, using primary and secondary outcomes as dependent 

variables and type of treatment as independent variable. If there are significant 

differences between the patient populations of the different hospitals, we will perform 

multi-level analyses. Baseline values of dependent variables are included as covariate 

along with other baseline measures of demographic characteristics that contribute 

significantly to analysis. Clinical effectiveness is calculated with the reliable change 

index (RCI) (Jacobson & Truax, 1991). Analyses for mediation and moderation effects, 

common factors, and treatment integrity are done using condition process analyses in 

SPSS, growth curve analyses (structural equation modeling), and repeated measures 

analyses.  

 

Discussion 

Our study is the first to investigate the effectiveness of CBT and MBCT in one 

randomized controlled trial in patients with diabetes. Both interventions are expected 

to improve depressive symptoms in patients diagnosed with diabetes and suffering 

from comorbid symptoms of depression, in comparison to a waitlist control group. In 

case of positive findings, CBT and/or MBCT may be considered a valuable addition to 

standard care of patients with diabetes and comorbid depressive symptoms. For 
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ethical reasons, we include a waiting list control condition (rather than treatment-as-

usual, TAU) as all participants have elevated levels of depressive symptoms at start of 

the study. Consequently, we cannot examine long-term effects of CBT and MBCT 

compared to the control condition. 

 The primary outcome of this study is depressive symptoms, yet we also examine 

possible effects on several other psychological outcomes as well as on patients’ 

medical outcome, specifically on values of HbA1c. In order to burden the patients as 

little as possible, the values are obtained from their medical records instead of 

scheduling additional measurements at designated time points. A limitation to this 

approach is that the values are rather general and that we cannot compare CBT and 

MBCT with the control condition regarding changes in HbA1c values. Yet, we examine 

pre- to post-treatment changes in HbA1c values for all participating patients.   

 If MBCT proves to be effective in reducing depressive symptoms in our study, it can 

be established as a sound alternative to CBT for treating depressive symptoms in 

patients with diabetes. The choice to study MBCT in an individual therapy mode is 

novel and may be promising, as not all patients are able and willing to participate in a 

standard MBCT group treatment. Since both interventions in this study are offered as a 

structured individualized protocol of eight sessions, they may be especially suitable for 

a medical setting where patients often receive short individual treatments.   

 In addition to studying the effectiveness of the two treatment protocols, the 

current study intends to examine potential unique and joint factors which moderate 

and mediate treatment effects in CBT and MBCT, and to investigate the associations 

between common factors, treatment integrity, and depressive symptom improvement. 

Posing such questions aims for more than just a comparison of treatments in a most 

straightforward way (do they work or not?), but rather a look under the surface (how, 

why and for which patients they might or might not work). A strength of the current 

study is that we assess predictor variables not only before and after treatment, but 

also during treatment. This gives us the possibility to measure temporal precedence 

and make inferences about causality.  

 By increasing the empirical evidence for the psychological treatment of depressive 

symptoms in people with diabetes, we hope that insights into which treatment works 

best for whom and how, will help improve the care of patients with diabetes who 

experience depressive symptoms. 
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Abstract 

Objective: Depression is a common comorbidity of diabetes, undesirably affecting 

patients’ physical and mental functioning. Psychological interventions are effective 

treatments for depression in the general population as well as in patients with a 

chronic disease. The aim of this study was to assess the efficacy of individual 

Mindfulness-Based Cognitive Therapy (MBCT) and individual Cognitive Behavior 

Therapy (CBT) in comparison to a waiting list control condition for treating depressive 

symptoms in adults with type 1 or type 2 diabetes.  

Research design and methods: In this randomized controlled trial, 94 outpatients with 

diabetes and comorbid depressive symptoms (i.e., BDI-II ≥ 14) were randomized to 

MBCT (n = 31), CBT (n = 32), or waiting list (n = 31). All participants completed written 

questionnaires and interviews at pre- and post-measurement (three months later). 

Primary outcome measure was severity of depressive symptoms (BDI-II & HAM-D7). 

Anxiety (GAD-7), well-being (WHO-5), diabetes-related distress (PAID), and HbA1c 

levels were assessed as secondary outcomes.  

Results: Results showed that participants receiving MBCT and CBT reported 

significantly greater reductions in depressive symptoms compared to patients in the 

waiting list control condition (respectively P = 0.004 and P < 0.001; d = 0.80 and d = 

1.00; clinically relevant improvement 26% and 29% vs. 4%). Both interventions also 

had significant positive effects on anxiety, well-being, and diabetes-related distress. No 

significant effect was found on HbA1c values. 

Conclusions: Both individual MBCT and CBT are effective in improving a range of 

psychological symptoms in individuals with type 1 and type 2 diabetes. 
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Introduction 

Depression is a common and persistent condition in patients with diabetes, with major 

depression diagnosed in 11% of all patients and depressive symptoms in 31% 

(Anderson et al., 2001). Alongside its contribution to decreased quality of life, 

coexisting depression in diabetes may represent a great burden for patients’ health 

and the health care system. Depression has been related to lower adherence to 

medication, dietary and exercise recommendations, poorer glycemic control, and 

increased health care costs (Egede & Ellis, 2010; Katon, 2008). The high comorbidity of 

depression in diabetes and the potential negative health consequences warrant the 

identification of effective treatments to improve patient functioning. Both 

antidepressant medication and psychological treatment have been found effective for 

treating depression (van der Feltz-Cornelis et al., 2010), yet the latter is preferred by 

the majority of diabetic patients (Dwight-Johnson et al., 2000).  

One potential effective psychological treatment consists of Mindfulness-Based 

Cognitive Therapy (MBCT). In the last decade, application of MBCT for the treatment of 

a wide variety of psychological disorders, including depressive symptoms, has grown 

exponentially. MBCT focuses on cultivating mindfulness, which can be defined as being 

aware of the present moment by means of paying attention on purpose and without 

judgment (Kabat-Zinn, 2003). Several meta-analyses have demonstrated that MBCT 

results in reductions of depressive symptoms and increases in well-being in a variety of 

populations (Chiesa & Serretti, 2011; Hofmann et al., 2010; Khoury et al., 2013). 

However, little is known about the applicability and effectiveness of MBCT in patients 

with diabetes. So far, only one randomized controlled trial (RCT) has investigated the 

effects of MBCT in patients with diabetes, demonstrating a reduction of depressive 

symptoms and anxiety as well as an increase in quality of life (van Son et al., 2013). 

Usually, MBCT is delivered in a group format. Yet, not all participants experience this as 

beneficial (Griffiths et al., 2009) and a group of patients prefers individual treatment to 

group MBCT (Lau et al., 2012). This is in line with a study on psychological treatment 

preferences in general, demonstrating that 70% of people preferred individual 

treatment above group treatment (Lang, 2005). This motivated us to investigate the 

effectiveness of an individual MBCT program. In a pilot RCT, we found that patients in 

the individual MBCT condition showed greater reductions in depressive symptoms and 

diabetes-related distress compared to a waiting list condition (Schroevers et al., 2013). 

These positive results warrant further investigation of the efficacy of individual MBCT 

for patients with diabetes, which is the focus of the current trial. 
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Recent reviews and meta-analyses strongly recommend to compare MBCT not only 

to a passive control group but also to an active evidence-based intervention (Coelho et 

al., 2007; Galante et al., 2013). In the treatment of depressive symptoms, the most 

frequently applied and evidence-based treatment is Cognitive Behavior Therapy (CBT) 

(Butler et al., 2006). CBT has been related to significant improvements in psychological 

symptoms in patients with a diversity of somatic diseases, especially when delivered 

individually (Beltman et al., 2010). Regarding CBT in patients with diabetes and 

comorbid depression, five RCTs have investigated and demonstrated its efficacy 

(Lamers et al., 2010; Lustman, Griffith et al., 1998; Penckofer et al., 2012; Safren et al., 

2013; van Bastelaar et al., 2011). Thus, CBT is characterized as the gold standard 

against which to assess the efficacy of a relatively new and promising intervention like 

MBCT. 

As MBCT combines mindfulness with elements from CBT, MBCT and CBT can be 

regarded as related therapies. Yet, the treatment components and overall aim of the 

interventions are distinct. MBCT mainly involves practicing meditation and yoga 

exercises, to increase awareness and acceptance of dysfunctional thoughts and 

accompanying negative emotions (Kabat-Zinn, 2003). CBT encourages patients to 

maintain and increase the frequency of pleasant activities and to lower negative mood 

by changing the content of dysfunctional thoughts into more helpful thoughts (Beck et 

al., 1979). To date, only one small RCT directly compared group MBCT to group CBT in 

people with depression, demonstrating that both interventions were equally 

efficacious (Manicavasgar et al., 2011). No randomized controlled trial of MBCT and 

CBT has been conducted in patients with diabetes. 

The purpose of the current Mood Enhancement Therapy Intervention Study 

(METIS) was to examine the effectiveness of individual MBCT and individual CBT for 

depressive symptoms in patients with diabetes in comparison to a waiting list control 

condition. We hypothesized that both MBCT and CBT were more effective than a 

waiting list control condition, with neither MBCT nor CBT being superior over the 

other. The secondary objective was to investigate the effects of MBCT and CBT in 

improving anxiety, well-being, and diabetes-related distress. In addition, we explored 

the effects of MBCT and CBT on glycemic control, as indicated by HbA1c values. When 

proven efficacious, individual MBCT can be established as a sound alternative to CBT 

for treating depressive symptoms in patients with diabetes and thereby improving 

quality of psychological care. This availability of distinct evidence-based effective 

interventions is particularly important given the finding that preferences and attitudes 

towards treatment can influence treatment outcome (Swift et al., 2011).  
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Research design and methods 

Study design 

METIS is a multi-center RCT with three conditions, namely MBCT, CBT, and a waiting 

list control condition. We chose for the latter control condition rather than treatment-

as-usual (TAU) for ethical reasons, as all participants had elevated levels of depressive 

symptoms at randomization. The study protocol received ethical approval from the 

Medical Ethical Committee of the University Medical Center Groningen (UMCG) and 

was conducted in accordance with the principles of the Declaration of Helsinki (version 

2008) and the Medical Research Involving Human Subjects Act (WMO). Detailed 

description of the design has been published elsewhere (Tovote et al., 2013). 

 

Participants 

Eligible participants were patients with type 1 or 2 diabetes diagnosed at least three 

months prior to inclusion, aged between 18 and 70 years, and having symptoms of 

depression as indicated by the BDI-II score of ≥ 14.  Exclusion criteria were not being 

able to read and write Dutch, pregnancy, severe psychiatric comorbidity, acute suicidal 

ideations, receiving an alternative psychological treatment during or less than two 

months prior to starting participation in the study, and unstable treatment with an 

antidepressant in the last two months prior to inclusion in the study. 

 

Procedure 

Patients were recruited from June 2011 to February 2013 at four hospitals primarily in 

the Northern part of the Netherlands (see online appendix for a list of participating 

investigators). Recruitment took place through standard screening at outpatient 

clinics, referral by physician, and self-referral. When patients had elevated levels of 

depressive symptoms, they were invited for an intake during which they were 

screened again and assessed for eligibility. Patients who fulfilled our criteria and gave 

written informed consent for participation were included in the study. Patients in the 

MBCT and CBT conditions were assessed before randomization and start of treatment 

(pre-measurement) and immediately after ending of treatment (post-measurement; 

on average three months after the first assessment). Patients assigned to the waiting 

list control condition undertook a baseline assessment (pre-measurement) and an 

assessment at the end of the three-months waiting period (post-measurement). 
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Randomization 

Computerized randomization was carried out stratified by gender, use of 

antidepressant medication, and baseline BDI-II score. Before randomization, patients 

were blinded for the treatment condition. Accordingly, patients did not receive any 

specific information about the type of intervention, nor about the waiting list 

condition. They were only told that they were to be randomized to a psychological 

treatment that focusses on reducing depression and that treatment was to start within 

three months after randomization.  

 

Interventions 

Intervention conditions. Both MBCT and CBT are protocolized interventions aimed at 

reducing depressive symptoms. The treatments were delivered individually in eight 

weekly sessions of 45 to 60 minutes. Patients were also instructed to do daily 

homework for 30 minutes. Both interventions were delivered by trained therapists 

who received supervision every three weeks throughout the intervention period. 

MBCT was based on the protocol as developed by Segal, Teasdale, and Williams 

(2002). The central components of MBCT were formal meditation, yoga exercises, and 

informal daily mindfulness practices. CBT was based on the protocol developed by 

Beck and colleagues (Beck et al., 1979). The main components of CBT were behavioral 

activation and cognitive restructuring. A description of the protocols can be found in 

the online appendix. 

To assess adherence, all treatment sessions of patients who provided consent for 

this were videotaped. In addition, patients were asked to report their daily homework 

practice on weekly evaluation forms. Based on ratings of the videotaped sessions by 

two independent observers, we found that therapists’ adherence to the treatment 

manuals was sufficiently good (85% in MBCT and 83% in CBT). Also patients’ 

homework compliance was sufficient (61% in MBCT and 79% in CBT).  

Waiting list condition. Participants in the waiting list condition received no 

psychological intervention for three months.  

 

Assessments 

Descriptive measures. Data on the following demographic variables was collected 

through self-report questionnaires: age, gender, education, marital status, and 

occupation. Disease specific characteristics were retrieved from patients’ records, 

namely time since diagnosis, type of diabetes, treatment regimen, comorbidities, 
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complications, and BMI. For 14 patients, we could not access the medical records, thus 

this information was retrieved from the questionnaire.   

Primary outcome measure. The primary outcome measure, severity of depressive 

symptoms, was assessed with the Beck Depression Inventory II (BDI-II) (Beck et al., 

1996). The BDI-II is a 21-item self-report questionnaire, scored on a four-point scale 

ranging from 0 (“not at all”) to 3 (“most of the time”). It measures symptoms of 

depression such as sadness, loss of interest, and hopelessness during the last two 

weeks. A score from 14 to 19 indicates mild depression, a score from 20 to 28 

moderate depression, and a score ≥ 29 indicates severe depression. The reliability of 

the BDI-II was good in the current study (α = 0.84).  

In addition to the self-report depression measurement, and in order to assess 

depressive symptoms in a more objective manner, symptoms were also measured 

using the Toronto Hamilton Depression Rating Scale (HAM-D7) (Mclntyre et al., 2005). 

This semi-structured clinical interview was administered by trained psychologists at 

pre- and post-measurement. At pre-measurement, the assessors of the HAM-D7 were 

blinded to the treatment condition. However, at post-measurement, the HAM-D7 was 

administered together with an evaluation of the treatment for individuals randomized 

to MBCT or CBT and therefore the assessors were not blinded. The HAM-D7 consists of 

seven items about depressed mood, feelings of guilt, and anxiety during the last week. 

The items are scored on a five-point scale, ranging from 0 to 4 (except for one item, 

which ranges from 0 to 2). A sum score of ≥ 4 represents mild depression, a score 

between 12 and 20 moderate depression, and a score > 20 represents severe 

depression. Reliability in the current study was acceptable (α = 0.65).  

Secondary outcome measures. The Well-Being Index (WHO-5) was used to assess 

emotional well-being (Bech, 2004). This self-report instrument consists of five items 

that are scored on a six-point scale from 0 (“not present”) to 5 (“constantly present”). 

The items are about positive mood, vitality, and general interest in relation to the last 

two weeks. The total sum score is converted to a score between 0 and 100, with a 

score ≤ 50 indicating poor well-being. In this study, the scale’s reliability was good (α = 

0.82).   

Anxiety was assessed by means of the Generalized Anxiety Disorder 7 (GAD-7), a 7-

item self-report instrument (Spitzer et al., 2006). Respondents are asked to report the 

frequency with which they experience worrying, feeling restless, annoyed, or afraid 

during the last two weeks. Each item is scored 0 (“not at all”) to 3 (“nearly every day”). 

A total sum score of ≥ 5 indicates mild anxiety, a score of 11 to 15 moderate anxiety, 
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and a score of > 15 indicates severe anxiety. Cronbach’s alpha in this study was good (α 

= 0.88).  

The Problem Areas In Diabetes (PAID) was used to measure diabetes-related 

distress (Polonsky et al., 1995; Welch et al., 1997). The PAID consists of 20 items, which 

are rated on a five-point scale. The scoring ranges from 0 (“not a problem”) to 4 

(“serious problem”). The items cover various common negative emotions related to 

living with and managing diabetes. The sum of all items is transformed into a scale 

from 0 to 100, with scores of ≥ 40 being used to define patients at risk for high 

diabetes-related distress. The internal consistency was excellent in the current study (α 

= 0.95).  

Finally, glycemic control, indicated by HbA1c values, was retrieved from patients’ 

records. As pre-measurement, the average of all assembled values of 0 to 6 months 

prior to intervention was used and as post-measurement we used the average of all 

values between 1 and 6 months after the intervention. 

 

Sample size calculation 

The sample size calculation was based on expected differences in the level of post-

measurement depressive symptoms between the waiting list control group and either 

MBCT or CBT. Assuming a statistical power of 0.8 and an alpha of 0.05, 42 participants 

were required in each group enabling us to detect differences with an effect size of 0.6 

(Cohen, 2003). 

 

Statistical analyses 

All analyses were performed based on the intention-to-treat method. Missing values 

were estimated by means of multiple imputations, using the linear regression method. 

We performed sensitivity analyses based on participants with no missing data and 

datasets with 5 and 20 imputations. As analyses revealed a similar pattern of results, 

five complete datasets were imputed after 20 iterations. SPSS Statistics 20 was used 

for all analyses and all according assumptions were met. ANOVA’s and Chi-squared 

tests were used to analyze if there were differences at baseline between the groups 

regarding demographic and clinical variables as well as primary and secondary 

outcome measures. Separate analyses of covariance (ANCOVA) were performed for 

MBCT and CBT to examine the effects of the interventions in comparison with the 

waiting list condition. Post-measurement values of the primary and secondary 

outcomes were used as dependent variables, condition as factor, and pre-

measurements of the outcomes as covariate. Between-group effect sizes were 

calculated using Cohen d, with values ranging from 0.2 to 0.5 indicating small effects, 
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values from 0.5 to 0.8 indicating moderate effects, and values > 0.8 indicating large 

effects (Cohen, 1977). Clinically relevant improvement was defined as having improved 

and being recovered. A post-measurement score below the cut-off of the primary 

outcome measure (i.e., BDI-II < 14) indicated improvement. Recovery was calculated 

by the Reliable Change Index (RCI), which refers to the difference between individual’s 

pre- and post-measurement scores, divided by the standard error of the difference. A 

score above 1.96 indicates recovery (Jacobson & Truax, 1991).  

 

Results 

Recruitment and attrition 

As is shown in Figure 1, 3145 were routinely screened at the hospitals, and 14 referred 

themselves in awareness of their treating physician. Of the 2266 patients that 

completed and returned the screening questionnaire, 613 (27%) had an elevated score 

(BDI-II ≥ 14). Less than half (n = 255) accepted the invitation for a face-to-face intake. 

An additional six patients were referred by their physician for an intake. During the 

intake, patients were screened again and elaborately assessed for eligibility. Almost 

one-third of the patients (n = 78) that received an intake was not eligible for the trial, 

and an additional one-third (n = 89) did not agree to participate, mostly because they 

did not feel the need for treatment. Finally, 94 patients gave consent and were 

randomized: 31 participants to MBCT, 32 participants to CBT, and 31 participants to 

the waiting list control condition. In both MBCT and CBT, nine patients did not finish 

the intervention (i.e., received less than 6 sessions). Reasons for dropout were 

intervention content related (MBCT: n = 4; CBT: n = 3), lack of time (MBCT: n = 3; CBT: 

n = 2), severe illness (MBCT: n = 1; CBT: n = 2), improvement of depression after a few 

sessions (MBCT: n = 1; CBT: n = 1), and no interest in participating in research anymore 

(CBT: n = 1). Two participants in the MBCT condition and four participants in both CBT 

and the waiting list condition did not fill in the post-measurement questionnaire.  

 

Baseline characteristics 

Table 1 provides an overview of the baseline characteristics of the participants. There 

were no statistically significant differences between the three conditions regarding the 

baseline characteristics and secondary outcome measures (averages shown in Table 2). 
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Figure 1. Participant recruitment and flow through the study. 
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Table 1  
Baseline characteristics 

 MBCT (n=31) CBT (n=32) WAIT (n=31) Total (n=94)* 

Age (years) M (SD) 49.8 (13.3) 54.6 (11.3) 54.7 (10.5) 53.1 (11.8) 

Gender n (%)     

Male 17 (55%) 16 (50%) 15 (48%) 48 (51%) 

Female 14 (45%) 16 (50%) 16 (52%) 46 (49%) 

Education n (%)     

Lower level vocational school 8 (26%) 10 (31%) 5 (16%) 23 (25%) 

Secondary education/advanced  
level vocational school 

14 (45%) 15 (47%) 18 (58%) 47 (50%) 

Higher or University education 9 (29%) 7 (22%) 8 (26%) 24 (25%) 

Employment n (%)     

Employed 16 (52%) 15 (47%) 21 (68%) 52 (55%) 

Not employed 15 (48%) 17 (53%) 10 (32%) 42 (45%) 

Relationship status n (%)     

In a relationship 24 (77%) 22 (69%) 21 (68%) 67 (71%) 

Not in a relationship 7 (23%) 10 (31%) 10 (32%) 27 (29%) 

BMI M (SD) 29.3 (7.6) 31.9 (6.6) 30.6 (8.4) 30.6 (7.6) 

Type diabetes n (%)     

Type I 15 (48%) 11 (34%) 11 (36%) 37 (39%) 

Type II 16 (52%) 21 (66%) 20 (65%) 57 (61%) 

Diabetes treatment n (%)     

Oral medication 4 (13%) 4 (12%) 4 (13%) 12 (13%) 

Oral medication & insulin 10 (32%) 14 (44%) 11 (36%) 35 (37%) 

Insulin 17 (55%) 14 (44%) 16 (51%) 47 (50%) 

Time since diagnosis (years) M (SD) 17.8 (13.0) 15.0 (11.4) 17.0 (11.4) 16.6 (11.9) 

Diabetes complications n (%)†     

One or more complications  9 (29%) 13 (40%) 9 (29%) 31 (33%) 

No complications 22 (71%) 19 (60%) 22 (71%) 63 (77%) 

Comorbidity n (%)     

One or more comorbidities  14 (45%) 18 (56%) 18 (58%) 50 (53%) 

No comorbidity 17 (55%) 14 (44%) 13 (42%) 44 (47%) 

Antidepressant use at trial entry n (%)     

Usage  2 (7%) 5 (16%) 3 (10%) 10 (11%) 

No usage 29 (93%) 27 (84%) 28 (90%) 84 (89%) 

*groups did not significantly differ (P > 0.05 in all cases) on any of the demographics and clinical 
characteristics; †included diabetes complications are: retinopathy, neuropathy, nephropathy, and diabetic 
foot. 
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Primary outcome measures 

The mean scores and the outcomes of the statistical analyses are presented in Table 2. 

When comparing MBCT and CBT to the control condition, both intervention groups 

had significantly less depressive symptoms than the control group at post-

measurement (respectively P = 0.004 and P < 0.001). The effect sizes of the change 

from pre- to post-measurement between MBCT and CBT versus the waiting list were 

large (respectively Cohen d = 0.80 and d = 1.00). Given the difference in effect sizes 

between the two interventions, we also compared effects of the MBCT and CBT group 

directly and found no significant differences (P = 0.34; not shown in Table 2). Assessing 

depressive symptoms with the HAM-D7 revealed similar results: both MBCT and CBT 

had significantly higher outcome improvement than the waiting list condition 

(respectively P < 0.001 and P < 0.001). The between-group effect sizes in comparison 

with the waiting list were large (MBCT d = 1.17, CBT d = 1.09). 

 
Table 2 
Results for primary and secondary outcomes 

     Time   Treatment† 

Measure Group Pre M(SD) Post M(SD)  t P  F P d 

Depression MBCT 23.6 (7.7) 17.1 (11.9)  4.75 <0.001  9.71 0.004 0.80 (0.27-1.31) 

(BDI-II) CBT 25.6 (8.7) 17.4 (11.9)  5.58 <0.001  15.56 <0.001 1.00 (0.47-1.51) 

 WAIT 24.3 (8.0) 23.5 (10.3)  0.65 0.52     

Depression MBCT 8.9 (3.5) 4.7 (4.3)  6.33 <0.001  17.52 <0.001 1.17 (0.61-1.69) 

(HAM-D7) CBT 9.4 (3.8) 4.6 (3.4)  5.55 <0.001  13.06 <0.001 1.09 (0.55-1.60) 

 WAIT 7.5 (2.8) 7.1 (3.7)  0.71 0.49     

Well-being MBCT 32.4 (18.4) 49.5 (21.5)  5.90 <0.001  17.35 <0.001 0.92 (0.39-1.43) 

(WHO-5) CBT 26.8 (17.8) 47.4 (20.2)  6.07 <0.001  18.95 <0.001 1.02 (0.48-1.53) 

 WAIT 27.7 (15.9) 30.9 (15.4)  1.09 0.28     

Anxiety MBCT 12.6 (5.3) 6.9 (4.8)  7.00 <0.001  9.60 0.004 0.98 (0.44-1.49) 

(GAD-7) CBT 11.9 (4.9) 6.8 (5.0)  6.61 <0.001  7.42 0.01 0.82 (0.29-1.32) 

 WAIT 9.8 (5.0) 8.2 (4.6)  2.37 0.02     

Diabetes  
distress 

MBCT 38.3 (20.9) 32.0 (21.8)  3.08 0.002  5.67 0.02 0.52 (0.01-1.02) 

CBT 42.0 (22.3) 34.0(23.4)  2.87 0.004  5.68 0.04 0.57 (0.06-1.07) 

(PAID) WAIT 35.5 (21.5) 36.0 (21.2)  -0.26 0.79     

HbA1c*           

 mmol/mol MBCT 63.4 (9.6) 63.1 (10.8)  0.10 0.92     

 %  8.0 (0.9) 7.9 (1.0)        

 mmol/mol CBT 67.1 (15.2) 65.9 (13.0)  0.36 0.72     

 %  8.3 (1.4) 8.2 (1.2)        

*not measured in the waiting list condition; † comparing both MBCT and CBT with the waiting list condition. 

 

Secondary outcome measures  

The results of the secondary outcome measures are also presented in Table 2. When 

comparing MBCT and CBT with the waiting list, individuals in both MBCT and CBT had a 
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larger improvement in levels of well-being (both P < 0.001), anxiety (respectively  P = 

0.004 and P = 0.01), and diabetes-related distress (respectively  P = 0.02 and P = 0.04). 

Between-group effect sizes were large for well-being and anxiety (range Cohen d = 

0.82 – 1.02) and moderate for diabetes-related distress (d = 0.52 and d = 0.57). HbA1c 

levels did not change after MBCT nor after CBT (respectively P = 0.92 and P = 0.72).  

 

Clinically relevant improvement 

Clinically relevant improvement was found in 26% of the participants after MBCT and 

in 29% of the participants after CBT versus 4% of the patients in the waiting list 

condition. When comparing the percentages in the intervention conditions to the 

control condition, the differences were significant (MBCT vs WAIT: P = 0.02; CBT vs 

WAIT: P = 0.009).  

 

Conclusions 

This is the first RCT that investigated the effectiveness of individually delivered MBCT 

and CBT in reducing depressive symptoms in outpatients with type 1 and type 2 

diabetes. Concordant with our hypothesis, results indicated that both MBCT and CBT 

were effective in reducing depressive symptoms, compared to a waiting list control 

condition, with neither MBCT nor CBT being superior over the other. MBCT and CBT 

were also effective in improving a wider range of patient relevant outcomes, including 

increases in well-being and reductions in anxiety and diabetes-related distress. No 

effects were found for HbA1c values. 

Given the high prevalence and burden of depressive symptoms in patients with 

diabetes, a key finding of this RCT is that patients receiving one of the psychological 

interventions reported greater reductions in depressive symptoms in comparison to 

the control condition. Our findings are in line with Manicavasagar et al. (2011), 

demonstrating effectiveness of group MBCT and group CBT in reducing depression. 

These and our findings show that CBT is effective but not superior to some other active 

treatments (Tolin, 2010). Our results are innovative as this is the first RCT study on the 

effectiveness of the individual delivery of MBCT, with currently only evidence for the 

effectiveness of group-based MBCT. We are aware that our results should be 

replicated to draw more firm conclusions. Yet, it is promising, given the well-known 

effectiveness of CBT, especially when individually delivered (Beltman et al., 2010), that 

individual MBCT was as effective. Taking into account the differences in treatment 

focus and components of MBCT and CBT, our results imply that two evidence-based 

distinct types of psychological interventions can be offered to patients with diabetes. 



CHAPTER 5 

88 

 

An important next step would be to investigate possible moderators of effectiveness, 

that is, factors related to the differential effectiveness of MBCT and CBT within certain 

subgroups of patients (i.e., for whom is which intervention more beneficial?). 

Besides depressive symptoms, we were also interested in a possible wider effect of 

MBCT and CBT on other indicators of functioning. It is clinically relevant to observe 

that both MBCT and CBT significantly increase well-being and reduce anxiety and 

diabetes-related distress. These findings are consistent with previous research showing 

that psychological interventions focusing on depressive symptoms can also improve 

anxiety and quality of life (Penckofer et al., 2012; van Son et al., 2013). Results are also 

in line with previous studies in patients with diabetes investigating either MBCT or 

CBT, also showing reductions in diabetes-related distress (Schroevers et al., 2013; van 

Bastelaar et al., 2011). Taken together, MBCT and CBT not only reduce depressive 

symptoms, but also improve other psychological outcomes.  

Explorative analysis showed no significant reductions in HbA1c values, neither in 

MBCT nor in CBT. This finding is concordant with two previous RCTs on MBCT (van Son 

et al., 2013) and CBT (van Bastelaar et al., 2011) that did not find an effect on glycemic 

control. A recent review and meta-analysis studied the impact of psychosocial 

interventions on both psychological and physical health in patients with diabetes 

(Harkness et al., 2010). No interventions were identified that were effective for both 

medical and mental outcomes at the same time. Altogether, our findings and previous 

results suggest that alleviating depressive symptoms through psychological 

interventions like MBCT or CBT does not automatically translate into improved self-

care and subsequent glycemic control (van der Feltz-Cornelis et al., 2010).  

A methodological challenge in the investigation of improvements in HbA1c levels, 

is that the HbA1c level is an average value over the previous three months. In this 

study, HbA1c was only included for exploratory reasons in order to burden the patients 

as little as possible. Therefore, HbA1c values were obtained from patients’ medical 

records instead of scheduling additional measurements at designated time points. 

Consequently, our HbA1c values are crude indications of HbA1c values in the months 

preceding and following the two active interventions. Moreover, as patients in the 

waiting list condition received care directly after patients in the active conditions had 

finished the intervention, it was also not possible to compare CBT and MBCT with the 

control condition regarding changes in HbA1c values. 
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Limitations 

Although we carefully designed our study, several limitations to this study need to be 

acknowledged. First, we were not able to reach a fully powered sample of at least 42 

participants per condition, as patient recruitment took more time than originally 

planned. Yet, for the actual sample size the power was still 68%. Second, although the 

majority of the patients was recruited as a consecutive sample (i.e., screening; n = 79), 

a small group of participants was recruited as a convenience sample, based on (self) 

referral (n = 15). The former may not be representative of treatment-seeking or 

clinically referred patients, while the latter sample may suffer from selection bias, 

hereby reducing generalizability of the results. Third, attrition rates in both MBCT and 

CBT were high as only about 70% of the randomized participants completed 

treatment. These attrition rates are consistent with previous studies targeting 

distressed patients with diabetes (van Bastelaar et al., 2011; van Son et al., 2013).  

Screening a consecutive sample may have accounted for the dropout rate, as the 

majority of participants did not seek treatment themselves, but instead was 

approached and offered treatment. Fourth, a substantial group of patients that met 

the inclusion criteria, refused to participate in the study, because of no need for 

psychological treatment. Our inclusion rate is comparable to other studies using a 

consecutive sample method (Strong et al., 2008; van Son et al., 2013). As patients were 

blinded to the content of the treatment, we do not assume that refusal to 

participation was content related. Fifth, the fact that assessors of depressive 

symptoms with the clinical interview at post-measurement were not blinded, may 

have biased their ratings. Finally, as all participants had elevated levels of depressive 

symptoms at randomization, for ethical reasons we included a waiting list control 

condition rather than TAU. As patients in the control condition received one of the 

interventions after the three-months waiting period, long-term effects of MBCT and 

CBT compared to the control condition could not be assessed. 

 

Conclusion 

This is the first RCT examining the effectiveness of individual MBCT and individual CBT 

in reducing depressive symptoms in patients with diabetes. Results clearly suggest that 

MBCT as well as CBT are effective interventions for treating depressive symptoms in 

patients with diabetes. Given their effectiveness and the fact that both interventions 

are short, structured 8-week interventions delivered on an individual basis, they could 

be implemented in optimizing psychological care for depressed patients with diabetes.  
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Appendix 1. List of participating investigators  

University Medical Center Groningen: K. Annika Tovote, Evelien Snippe, Joke Fleer, 

Paul M.G. Emmelkamp, Robbert Sanderman, Thera P. Links, & Maya J. Schroevers 

Martini Hospital Groningen: Annemieke Roos & Klaas Hoogenberg 

Medical Center Leeuwarden: Jet de Hoop 

Hospital Rivierenland Tiel: Nynke L. Rauwerda 
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Appendix 2. Description of the treatment protocols 
 

Table 1  
Individual Mindfulness-Based Cognitive Therapy program (adapted from Schroevers et al., 2013) 

 Within session program Homework 

Session 1 Introduction 
Raisin exercise and enquiry 
Bodyscan and enquiry 
Introducing daily activity with awareness 
Setting homework and providing materials  

Daily bodyscan  
Daily mindful eating exercise 
Daily routine activity with awareness  

Session 2 Bodyscan and enquiry 
Homework enquiry 
Introducing pleasant event calendar  
Short sitting meditation on breath 
Setting homework 

Bodyscan (every other day) 
Short sitting meditation (every other 
day) 
Daily routine activity with awareness 
Daily pleasant event calendar 

Session 3 Sitting meditation on breath and body and 
enquiry 
Homework enquiry 
3-minute breathing space and enquiry 
Mindful yoga and enquiry 
Setting homework  

Yoga (every other day) 
Sitting meditation on breath and body 
(every other day) 
Daily unpleasant event calendar 
3-minute breathing space, three 
times a day 

Session 4 Full sitting meditation and enquiry 
Homework enquiry 
Psycho-education on depressive symptoms 
Mindful yoga  
Setting homework 
 

Yoga (every other day) 
Full sitting meditation (every other 
day) 
Awareness of depressive symptoms 
3-minute breathing space, three 
times a day 

Session 5 Full sitting meditation and enquiry 
Homework enquiry 
Psycho-education on automatic reaction versus 
response 
Walking meditation 
Setting homework 

Mindful walking (every other day) 
Full sitting meditation (every other 
day) 
Awareness reaction versus response 
3-minute breathing space, three 
times a day 

Session 6 Full sitting meditation and enquiry 
Homework enquiry 
3-minute breathing space 
Cognitive thought exercise 
Setting homework 
 

Own program for exercise 
Awareness thought patterns 
Schedule of daily activities 
List 15 pleasant activities 
3-minute breathing space, three 
times a day 

Session 7 Full sitting meditation and enquiry 
Homework enquiry 
Activity-mood exercise 
Relapse prevention 
Setting homework 

Own program for exercise 
Setting up a plan for relapse 
prevention 
3-minute breathing space, three 
times a day 

Session 8 Bodyscan and enquiry 
Homework enquiry 
3-minute breathing space 
Evaluation of MBCT 

 

 
 
 



CHAPTER 5 

92 

 

Table 2  
Individual Cognitive Behavior Therapy program 

 Within session program Homework 

Session 1 Introduction 
Description rationale CBT 
Psycho-education activities  
Setting homework and providing materials  

Daily activity calendar 
  

Session 2 Discussion of homework  
Planning of activities 
Introducing activity form 
Explaining list pleasant activities 
Setting homework 

Planned activity calendar 
List pleasant activities 
 

Session 3 Discussion of homework 
Planning of activities 
Psycho-education thoughts and mood 
Introducing diary form of thoughts 
Setting homework  

Planned activity calendar 
Diary form of thoughts 

Session 4 Discussion of homework 
Review diary form of thoughts  
Setting homework 

Planned activity calendar 
Diary form of thoughts 
 

Session 5 Discussion of homework 
Review diary form of thoughts  
Challenging automatic thoughts 
Formulating rational thoughts 
Setting homework 

Planned activity calendar 
Diary form of thoughts and 
alternatives 
Error of thought 

Session 6 Discussion of homework 
Challenging automatic thoughts 
Formulating rational thoughts 
Reviewing schemes 
Setting homework 

Planned activity calendar 
Diary form of thoughts and 
alternatives 
Noticing schemes  

Session 7 Discussion of homework 
Challenging automatic thoughts 
Formulating rational thoughts 
Relapse prevention 
Setting homework 

Planned activity calendar 
Diary form of thoughts and 
alternatives 
Setting up a plan for relapse 
prevention  

Session 8 Discussion of homework 
Evaluation of CBT 
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Abstract 

Objective: Mindfulness-Based Cognitive Therapy (MBCT) and Cognitive Behavior 

Therapy (CBT) have been shown to be effective interventions for treating depressive 

symptoms in various populations. However, depression is characterized as a chronic 

disease and many patients relapse after intervention. In a previous randomized 

controlled trial, short-term efficacy of MBCT and CBT in improving various 

psychological outcomes was demonstrated. In this article, long-term stability of these 

effects was examined.  

Method: We conducted a follow-up study of 91 patients with depressive symptoms 

who have received either MBCT (n = 46) or CBT (n = 45). Treatment effects were 

assessed pre- and post-treatment and at 3- and 9-months after treatment. The primary 

outcome measure was severity of depressive symptoms (BDI-II). Secondary outcomes 

were well-being (WHO-5), generalized anxiety (GAD), diabetes-related distress (PAID), 

and glycemic control (HbA1c).  

Results: Mixed-effect models analyses showed a significant effect of time on all 

psychological primary and secondary outcome measures. These results indicate that 

improvements gained directly after treatment were sustained up to the 9-months 

follow-up with no significant differences between the two treatments. Concerning 

glycemic control, neither a significant effect of time nor of the interaction between 

time and treatment was found.  

Conclusions: Both CBT and MBCT yield long-term effects up to nine months after end 

of treatment on a broad range psychological outcomes, with no intervention being 

superior over the other. 
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Introduction 

Depression is a highly prevalent condition that impacts the quality of life of the 

individual patient as well as the health care system (Ferrari et al., 2013). The burden of 

depression is intensified by its chronic course trajectory, with relapse rates ranging 

from 30% to 60%, depending on the time of assessment (Mattisson et al., 2007; 

Mueller et al., 1999; Solomon et al., 2000; Vittengl et al., 2007). These high relapse 

rates warrant identifying psychological treatments that reduce depressive symptoms 

not only directly after the intervention, but that also ensure maintenance of well-being 

in the long-term.  

Mindfulness-Based Cognitive Therapy (MBCT) is a potential effective psychological 

intervention that has gained increasing support in the treatment of relapse prevention 

as well as for treating current depressive symptoms (Chiesa & Serretti, 2011; Galante 

et al., 2013). MBCT has been related to significant improvements in depressive 

symptoms, well-being, quality of life, and anxiety in individuals with and without a 

chronic somatic disease (Hofmann et al., 2010; Khoury et al., 2013).  

Given the increased evidence for the effectiveness of MBCT, recent research has 

called for MBCT to be compared not only to passive control conditions, but also to 

determine its effectiveness relative to other well-established evidence-based 

treatments (Coelho et al., 2007; Galante et al., 2013). Cognitive Behavior Therapy (CBT) 

is the most frequently applied and evidence-based treatment for depressive symptoms 

and it has also been shown to be effective in the prevention of recurrence of 

depression (Beshai et al., 2011; Butler et al., 2006). Although both CBT and MBCT are 

forms of cognitive therapy, they differ widely with respect to their treatment 

components. In short, CBT focuses on behavioral activation and challenging and 

adapting the content of dysfunctional thoughts (Beck et al., 1979; Beck, 1995), 

whereas MBCT mainly uses meditation and yoga exercises to cultivate a non-

judgmental, non-reactive awareness of current thoughts and feelings (Segal et al., 

2002).  

In a recent randomized controlled trial, we compared direct effects of individual 

MBCT and CBT to a waiting list control condition in the treatment of depressive 

symptoms in patients with diabetes (Tovote et al., 2013). We initiated this trial 

because depressive symptoms are very common in patients with diabetes and this 

comorbidity negatively influences patients’ medical outcomes and mortality (Egede & 

Ellis, 2010; Hofmann et al., 2013; Katon et al., 2004). Our RCT revealed that, in the 

short-term, both MBCT and CBT were effective with respect to reducing the severity of 

depressive symptoms, anxiety, and diabetes-related distress as well as in increasing 
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well-being, but not in improving glycemic control (Tovote et al., 2014). The focus of the 

current paper is on the long-term effects of these two distinct treatments in patients 

with diabetes. 

To date, only few studies compared the long-term effects of mindfulness-based 

interventions and CBT and none of them focused on patients with diabetes. One small 

underpowered study with individuals with a current episode of major depressive 

disorder investigated the effects of MBCT and CBT and revealed that participants in 

each condition demonstrated reductions in depressive symptoms that were 

maintained up till 12-months follow-up (Manicavasagar, 2011). Another study 

compared effects of Mindfulness-Based Stress Reduction (MBSR) and CBT for anxiety 

disorders, showing improvements in anxiety that were sustained up to three months 

after end of treatment without one intervention being superior over the other (Arch et 

al., 2013). Depressive symptoms were included as a secondary outcome. In the CBT 

condition, no changes from pre-treatment to follow-up were found, whereas patients 

in the MBSR condition showed an initial reduction of symptoms after the intervention, 

but scores increased again at follow-up. Based on those two studies, no firm 

conclusions can be drawn about the comparative long-term effects of MBCT and CBT 

on depressive symptoms.  

So far, a small body of literature has examined the long-term effects of either 

MBCT or CBT on reducing depressive symptoms in patients with diabetes. One study in 

patients with diabetes and comorbid depressive symptoms found that MBCT showed 

sustained reductions on several psychological outcomes six months after treatments 

(van Son et al., 2014). In another study MBCT yielded a prolonged reduction of 

psychosocial distress at one-year follow-up (Hartmann et al., 2012). This is in line with 

other studies in other clinical samples, showing that gains achieved directly after 

finishing mindfulness-based interventions maintain after treatment for one month 

(Kingston et al., 2007), three months (Finucane & Mercer, 2006), and four years 

(Munshi et al., 2013). Regarding CBT, four RCTs investigated its long-term effectiveness 

on depressive symptoms as compared to (enhanced) treatment as usual (TAU) in 

patients with diabetes (Lamers et al., 2010; Lustman et al., 1998; Safren et al., 2013; 

van Bastelaar et al., 2008). In three studies, benefits were sustained at all follow-up 

measurements, i.e. up to one month (van Bastelaar et al., 2008), six months (Lustman 

et al., 1998), and nine months after the intervention (Lamers et al., 2010). In a fourth 

study, there was a trend for continued improvement eight months after treatment; 

yet, CBT was not more favorable than enhanced TAU (Safren et al., 2013). These 

findings among diabetes patients are in line with a recent meta-analysis of reviews, 
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concluding that CBT was efficacious in reducing depressive symptoms in the general 

population up to one-year follow-up (Butler et al., 2006). 

The current study focuses on the long-term effects of MBCT and CBT for patients 

with diabetes and comorbid depressive symptoms. We hypothesized that reductions in 

depressive symptoms achieved directly after MBCT and CBT would be sustained during 

the 9-months follow-up period, with neither intervention being more advantageous 

than the other. Also with respect to other psychological outcome measures such as 

well-being, anxiety, and diabetes-related distress, we hypothesized that positive 

treatment effects would be maintained. Furthermore, we explored long-term effects 

of MBCT and CBT on diabetes self-management as indicated by glycemic control 

(HbA1c). 

 

Method 

Design 

The Mood Enhancement Therapy Intervention Study (METIS) is a multi-center 

randomized controlled trial. The design of the study has been discussed in detail 

elsewhere (Tovote et al., 2013). The study was approved by the Medical Ethical 

Committee of the University Medical Center Groningen (UMCG).  

 

Subjects and procedure 

The original study included 94 adult patients with diabetes type 1 or 2 and comorbid 

depressive symptoms (i.e., BDI-II ≥ 14). Patients were randomly assigned to either 

MBCT (n = 31), CBT (n = 32), or a waiting list control condition (n = 31). After the 

waiting period, participants that still had depressive symptoms (i.e., n = 28) were again 

randomized to either MBCT or CBT and combined with the original sample, yielding a 

total sample size of 91, with 45 patients receiving MBCT and 46 CBT. For the current 

study, the sample of 91 participants was used. 

 

Treatments 

Both MBCT and CBT were protocolized interventions delivered individually in eight 

weekly sessions of 45 to 60 minutes. The treatments were carried out by therapists 

who were specifically trained in the use of the respective treatment manuals and 

received supervision throughout the study period. MBCT was based on the protocol as 

developed by Segal, Teasdale, and Williams (2002). Central components of MBCT were 

formal meditation, yoga exercises, and informal daily mindfulness practices. CBT was 
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based on the protocol developed by Beck and colleagues (1979). Main components of 

CBT were behavioral activation and cognitive restructuring. 

 

Assessments 

All assessments were held at pre- and post-treatment and at 3- and 9-months after 

treatment.  

Descriptive measures. Demographics and disease specific characteristics were collected 

through self-report questionnaires or retrieved from patients’ records. 

Primary outcome measure. The primary outcome measure, severity of depressive 

symptoms, was measured with the Beck Depression Inventory II (BDI-II) (Beck et al., 

1996). This self-report questionnaire consists of 21 items and is scored on a four-point 

scale ranging from 0 (“not at all”) to 3 (“most of the time”). The items are about 

sadness, loss of interest, and hopelessness during the last two weeks. A sum score 

between 14 and 19 indicates mild depression, a score between 20 and 28 moderate 

depression, and a score ≥ 29 indicates severe depression. The reliability of the BDI-II 

was good in the current study across all measurement points (α = 0.84-0.94).  

Secondary outcome measures. Well-being was assessed with the Well-Being Index 

(WHO-5), a five-item self-report instrument that is scored on a six-point scale from 0 

(“not present”) to 5 (“constantly present”) (Bech, 2004). The items measure positive 

mood, vitality, and general interest in relation to the last two weeks. The sum of all 

items is transformed into a scale from 0 to 100, with a score ≤ 50 representing poor 

well-being. In this study, the scale’s reliability was good across all assessments (α = 

0.82-0.86).   

Anxiety was assessed with the Generalized Anxiety Disorder 7 (GAD-7) (Spitzer et 

al., 2006). The GAD-7 consists of seven items about worrying, feeling restless, 

annoyed, or afraid with respect to the last two weeks. The items are scored on a four-

point scale, ranging from 0 (“not at all”) to 3 (“nearly every day”). A total sum score of 

≥ 5 represents mild anxiety, a score of 11 to 15 moderate anxiety, and a score of > 15 

represents severe anxiety. Cronbach’s alpha in this study was good across 

measurements (α = 0.88-0.91).  

The Problem Areas In Diabetes (PAID) was used to measure diabetes-related 

distress (Polonsky et al., 1995; Welch et al., 1997). This self-report instrument consists 

of 20 items that are scored on a five-point scale, ranging from 0 (“not a problem”) to 4 

(“serious problem”). The items are about various common negative emotions related 

to living with and managing diabetes. The total sum score is converted to a score 

between 0 and 100, with a score of ≥ 40 defining patients at risk for high diabetes-
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related distress. The internal consistency was excellent in the current study at all 

measurements (α = 0.95-0.96).  

Finally, glycemic control, indicated by HbA1c values, was retrieved from patients’ 

records. As pre-treatment, the average of all assembled values of 0 to 6 months prior 

to intervention was used and as post-measurement we used the average of all values 

between 1 and 6 months after the intervention. For HbA1c, we only used one follow-

up measurement, averaging all values between 6 and 12 months after the 

intervention. 

 

Data analyses 

Data were analyzed using SPSS Version 20.0. Baseline characteristics of MBCT and CBT 

participants were compared by means of t-tests (two-sided) for continuous variables 

and chi-square tests for categorical variables. In case of significant differences between 

the two groups, the confounder was added to the model if it was related to the 

dependent and other independent variables. All analyses were carried out on an 

intention-to-treat basis and missing values were imputed by means of multiple 

imputations. Longitudinal development of primary and secondary outcome measures 

was analyzed using linear mixed models, which accounts for non-independence of the 

observations inherent in repeated-measures data. Mean differences between 

treatment groups (i.e., MBCT and CBT) in longitudinal development over time were 

analyzed. Therefore, the group × time interaction was added to the analysis. In the 

case of significant interaction or main effects, post-hoc comparisons were applied 

using pairwise comparisons between each time point. P-values of ≤ 0.05 were 

considered statistically significant. Effect sizes were calculated according to Cohen 

from pre-treatment to 9-months follow-up, with values ranging from 0.2 to 0.5 

indicating small effects, values from 0.5 to 0.8 indicating moderate effects, and values 

> 0.8 indicating large effects (Cohen, 1977). 

 

Results 

As can be seen from Table 1, half of the patients were female, mean age was just 

above 50 years, and patients had received their diabetes diagnosis approximately 17 

years earlier. There were no differences between MBCT and CBT participants on 

demographic and clinical characteristics before intervention, except for a higher age 

and a tendency for more diabetes type 2 in CBT participants. As these variables were 

not significantly related to the outcome measure, we did not include them as a 

confounder in the model. 
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Table 1  
Demographic and clinical characteristics of MBCT and CBT participants 

 Total (n=91) MBCT (n=46) CBT (n=45) p* 

Age (years) M (SD) 53.2 (11.9) 50.4 (12.7) 56.1 (10.5) 0.02 

Gender n (%)    0.60 

Male 45 (50%) 24 (52%) 21 (47%)  

Female 46 (50%) 22 (48%) 24 (53%)  

Education M (SD)** 4.8 (1.7) 5.0 (1.7) 4.6 (1.6) 0.25 

Employment n (%)    0.76 

Unemployed 39 (43%) 19 (41%) 20 (44%)  

Employed 52 (57%) 27 (59%) 25 (56%)  

Relationship status n (%)    0.22 

Not in a relationship 25 (27%) 10 (22%) 15 (33%)  

In a relationship 66 (73%) 36 (78%) 30 (67%)  

Type diabetes n (%)    0.06 

Type I 35 (39%) 22 (48%) 13 (29%)  

Type II 56 (61%) 24 (52%) 32 (71%)  

Time since diagnosis (years) M (SD) 16.7 (12.0) 16.8 (11.6) 16.5 (12.6) 0.90 

*Chi-square for nominal variables and t-test for continuous variables; groups did significantly differ (P < 0.05) 
on age. ** Scale ranges from 1 (no education) to 8 (university degree), 5 equals secondary education. 

 

Lost to follow-up 

Of the 91 patients who entered MBCT and CBT, 12 patients in each condition 

completed less than six of the eight sessions and were considered dropouts (see also 

Figure 1). Six participants in the MBCT condition and seven participants in the CBT 

condition did not fill out the post-measurement questionnaire. At 3-months follow-up, 

12 patients in the MBCT condition and 11 in the CBT condition failed to complete the 

measurements and 16 and 14 patients respectively at 9-months follow-up. Missing 

observations did not significantly differ as a function of treatment. 
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Figure 1. Flow of the study. 
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Evaluation of treatment maintenance 

Mixed model analyses were used to determine whether the benefits from treatment 

were maintained during the follow-up period for the MBCT and CBT condition. Mean 

scores of the primary and secondary outcome measures at the different time points 

are presented in Table 2 along with the results of the analyses. For the primary 

outcome measure, severity of depressive symptoms (BDI-II), there was a significant 

effect of time in both conditions (MBCT: p < 0.001; CBT: p < 0.001). The results of post-

hoc tests indicated that depressive symptoms reduced significantly from pre- to post-

treatment (MBCT: p < 0.001; CBT: p < 0.001), but not from post to 3-months or 9-

months follow-up (MBCT: p = 0.27-0.46; CBT: p = 0.34-0.75). Effect sizes from pre-

treatment to 9-months follow-up were medium (MBCT: d = 0.77; CBT: d = 0.62). To 

check whether the efficacy of the MBCT program differed from the CBT program over 

time, we examined interaction between time and group and found a non-significant 

interaction (p = 0.54), indicating that reductions in symptoms over time were not 

statistically different in both conditions. Figure 2 provides a graphical representation of 

the effect of both treatments on depressive symptoms.  

 Concerning well-being (WHO-5), the analyses also showed a significant effect of 

MBCT and CBT over time (MBCT: p < 0.001; CBT: p < 0.001). The effect sizes were large 

(MBCT: d = 0.89; CBT: d = 0.80). Post-hoc analyses showed a significant increase from 

pre- to post-treatment (MBCT: p < 0.001; CBT: p < 0.001), which sustained up to the 

last follow-up (MBCT: p = 0.46-0.78; CBT: p = 0.32-0.62). There was no difference 

between the groups (p = 0.59). 

 The analyses also showed a significant effect of MBCT and CBT on generalized 

anxiety (GAD-7) over time (MBCT: p < 0.001; CBT: p < 0.001), with medium effect sizes 

(MBCT: d = 0.79; CBT: d = 0.78). The changes from pre- to post-treatment (MBCT: p < 

0.001; CBT: p < 0.001) were maintained at both follow-up measurements (MBCT: p = 

0.37-0.81; CBT: p = 0.09-0.71). No interaction of time and group was found (p = 0.38). 

Regarding diabetes-related distress (PAID), there was also a significant 

improvement over time (MBCT: p = 0.008; CBT: p = 0.002). The effect sizes were small 

(MBCT: d = 0.34; CBT: d = 0.35). Again, post-hoc analyses showed that changes from 

pre- to post-treatment were significant (MBCT: p = 0.03-0.002; CBT: p = 0.001-0.005), 

whereas changes from post-intervention to 3-months follow-up and 9-months follow-

up were not significant (MBCT: p = 0.36-0.62; CBT: p = 0.29-0.72). Also, no significant 

interactions between time and group were found (p = 0.55). 
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In contrast, mixed model analyses showed no significant effect on HbA1c over time 

(MBCT: p = 0.53; CBT: p = 0.38). The effect sizes were small (MBCT: d = 0.10; CBT: d = 

0.15) and no significant interactions between time and group were found (p = 0.74). 

 

Table 2 
Long-term effects for primary and secondary outcomes 

Measure  Group Pre Post  3-m FU 9-m FU Time   Time x Group             

  M (SD) M (SD)  M (SD) M (SD) F p d*  F p 

Depression  MBCT 24.2 (8.3) 17.6 (11.1)  15.9 (9.9) 16.8 (10.8) 18.1 <0.001 0.77  0.82 0.54 

  CBT 24.7 (8.3) 17.2 (10.6)  17.0 (10.8) 18.7 (10.8) 13.4 <0.001 0.62   

Well-being  MBCT 31.7 (18.1) 48.0 (20.0)  47.5 (21.0) 49.7 (22.2) 21.5 <0.001 0.89  0.67 0.59 

  CBT 27.2 (16.1) 46.2 (19.1)  44.4 (25.2) 42.9 (22.5) 15.9 <0.001 0.80   

Anxiety  MBCT 11.4 (5.5) 7.0 (4.5)  6.5 (4.9) 7.2 (5.1) 20.4 <0.001 0.78  1.12 0.38 

  CBT 10.7 (5.0) 6.1 (4.6)  7.0 (4.4) 7.2 (3.9) 19.5 <0.001 0.78   

Diabetes 
distress 

 MBCT 37.7 (20.5) 32.7 (21.3)  31.6 (18.8) 30.7 (20.7) 4.7 0.008 0.34  0.77 0.55 

 CBT 39.8 (22.3) 32.4 (21.9)  29.7 (18.5) 32.2 (20.8) 7.0 0.002 0.35   

HbA1c           

 mmol/mol  MBCT 61.7 (9.8) 61.6 (10.8)  60.7 (10.1) 1.3 0.53 0.10  0.42 0.74 

 %  7.8 (0.9) 7.8 (1.0)  7.7 (0.9)      

 mmol/mol  CBT 64.3 (14.6) 63.6 (13.3)  62.4 (11.1) 1.1 0.38 0.15   

 %  8.0 (1.3) 8.0 (1.2)  7.9 (1.0)      

*The effect size was calculated from pre-treatment to 9-months follow-up change scores. 

 

Figure 2. Effects of MBCT and CBT on depression over time. Data are mean scores and 
standard errors. T1=pre-treatment; T2=post-treatment; T3=3-months follow-up; T4=9-
months follow-up. 
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Discussion 

The purpose of the present study was to evaluate the long-term effects of MBCT and 

CBT for patients with diabetes and comorbid depressive symptoms. In the previous 

article (Tovote et al., 2014), MBCT and CBT were reported to accomplish significant 

short-term improvements in depressive symptoms and several other indicators of 

psychological functioning. The current results show that these gains achieved directly 

after MBCT and CBT were maintained at 9-months follow-up, for all psychological 

outcome measures including depressive symptoms, well-being, generalized anxiety, 

and diabetes-related distress. No effect was found for glycemic control. Neither 

intervention was found to be advantageous over the other.  

This is the first study to examine and compare the long-term effects of MBCT and 

CBT as treatments for depressive symptoms in patients with diabetes. Our findings 

indicate that both MBCT and CBT have sustained beneficial effects on depressive 

symptoms and related symptomatology. These positive findings confirm those of 

previous studies investigating long-term effects of either MCBT or CBT on depressive 

symptoms in patients with diabetes (Lamers et al., 2010; Schroevers et al., 2013) as 

well as in other populations (Butler et al., 2006; Munshi et al., 2013). Moreover, our 

current findings extend earlier research comparing effects of MBCT and CBT, by 

showing that neither intervention is superior over the other with respect to reducing 

depressive symptoms in the short- and long-term (Manicavasagar, 2011). Thus, 

individual MBCT can be seen as a sound alternative to CBT for treating depressive 

symptoms in patients with diabetes. As preferences and attitudes towards treatment 

have been shown to influence treatment outcome (Swift et al., 2011), having two 

distinct evidence-based interventions for treating depressive symptoms can improve 

quality and efficacy of psychological care. 

In the current study, we found no long-term effect on HbA1c values, neither for 

MBCT nor CBT. This finding is concordant with the majority of previous RCTs on MBCT 

or CBT for depression in patients with diabetes, that did not find an effect on glycemic 

control, neither in the short- nor in the long-term (Lamers et al., 2010; van Bastelaar et 

al., 2011; van Son et al., 2014). In our trial, MBCT and CBT were generic treatments 

with the primary aim to reduce depressive symptoms. It could be reasoned that 

bringing management of depressive symptoms into focus interferes with self-

regulatory goals of the diabetes (Detweiler-Bedell et al., 2008). Yet, the fact that we 

did not find an effect could also be attributed to the low mean levels of HbA1c values 

at pre-treatment. Accordingly, floor effects could apply. Future studies might want to 
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focus on exploring effects of psychological treatments in patients that show elevated 

levels of both depressive symptoms and glycemic control at baseline. 

 

Limitations 

In our previous article, we discussed the main limitations of the randomized controlled 

trial such as underpowered sample size, use of a consecutive and a convenience 

sample, and high attrition rates (Tovote et al., 2014). The METIS trial was designed to 

examine the effectiveness of MBCT and CBT in comparison to a waiting list control 

condition. Consequently, our study, like the other studies comparing MBCT and CBT 

(Arch et al., 2013; Manicavasgar et al., 2011), was not sufficiently powered for an 

equivalence trial. Equivalence trials address the questions of non-inferiority and have 

therefore the possibility to investigate whether a new treatment (i.e., MBCT) is at least 

as effective as the standard treatment (i.e., CBT) (Piaggio et al., 2012). Future studies, 

set up as non-inferiority trials, are required to confirm our finding that neither MBCT 

nor CBT is superior over the other with respect to reducing depressive symptoms. In 

addition, our study showed high rates of lost to follow-up. Engaging participants 

motivated to fill in questionnaires is challenging, and therefore our attrition rates were 

high, yet they were comparable to those in other studies (Branstrom et al., 2012; 

Carlson et al., 2001). In this trial, we followed patients for one year, but previous 

studies have found that recurrence of depressive symptoms can also occur after a 

longer time period (Mueller et al., 1999). Thus, future studies might want to 

investigate effects of treatment with a longer follow-up phase.  

 

Conclusion 

This study indicates that both MBCT and CBT are effective interventions for depressive 

symptoms in patients with diabetes. Effects found directly after MBCT and CBT were 

maintained at follow-up with respect to depressive symptoms, well-being, anxiety and 

diabetes-related distress. Glycemic control as indicated by HbA1c values did not 

change directly after treatment and also not in the long-term.  
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Abstract 

Objective: Cognitive Behavior Therapy (CBT) and Mindfulness-Based Cognitive Therapy 

(MBCT) have been shown to be effective interventions for treating depressive 

symptoms in a wide range of populations. However, little is known about which 

intervention works best for whom. The aim of this study was to identify variables that 

differentially predicted response to either CBT or MBCT (i.e., prescriptive predictors). 

In addition, we examined variables that generally predicted response to treatment 

(i.e., prognostic predictors). 

Methods: The sample consisted of 91 adult outpatients with type 1 or type 2 diabetes 

and comorbid depressive symptoms (i.e., BDI-II ≥ 14) who were randomized to either 

individual 8-week CBT (n = 45) or individual 8-week MBCT (n = 46). The predictive 

effect of demographics, disease-related characteristics, clinical factors, and personality 

on change in depressive symptoms was assessed by means of hierarchical linear 

regression analyses.  

Results: Analyses showed that education and attachment security differentially 

predicted treatment outcome. Individuals with lower educational attainment and 

individuals with high attachment anxiety responded better to CBT, as compared to 

MBCT. Besides, in terms of clinical factors, patients who received psychological or 

psychiatric therapy prior to start of the study had less benefit from treatment, 

irrespective of the intervention. Regarding disease-related characteristics, patients 

with high baseline scores of diabetes-related distress had less profit from CBT and 

MBCT.  

Conclusions: Although generally effective, this study showed that some individuals 

might benefit more from CBT as compared to MBCT. If replicated, the identified 

prescriptive and prognostic factors could guide patient-treatment matching in clinical 

practice. 
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Introduction 

Cognitive Behavior Therapy (CBT) is the most commonly used evidence-based 

psychological intervention for treating a variety of psychological problems including 

depressive symptoms (Beck, 2005). Numerous reviews and meta-analyses have 

demonstrated its effectiveness in treating depressive symptoms, in individuals with 

and without a chronic somatic disease (Beck, 2005; Beltman et al., 2010; Butler et al., 

2006). In the past decade, Mindfulness-Based Cognitive Therapy (MBCT) has evolved 

as an upcoming therapy for treating depressive symptoms (Segal et al., 2002). 

Although the research field of MBCT for current depressive symptoms is still relatively 

young, the number of well-designed trials in this area is rapidly growing. Overall, these 

studies have provided consistent empirical support for the effectiveness of MBCT in 

reducing depressive symptoms and increasing quality of life in healthy as well as in 

chronically ill people (Chiesa & Serretti, 2011; Hofmann et al., 2010; Khoury et al., 

2013).  

 CBT and MBCT can be characterized as variants of cognitive therapy, but they do 

include fundamentally different treatment techniques. CBT is a structured program 

that focuses on behavioral activation and on helping patients to understand 

connections among thoughts, feelings, and behaviors in order to consequently alter 

underlying cognitions that maintain a depressed mood (Beck et al., 1979). MBCT on 

the contrary involves practicing awareness and acceptance of dysfunctional thoughts, 

feelings, and bodily sensations by focusing on the present moment during mindfulness 

meditation and yoga exercises (Segal et al., 2002).  

 A few studies have compared the effects of CBT and mindfulness-based 

interventions (Arch et al., 2013; Manicavasgar et al., 2011; Piet et al., 2010; Zautra et 

al., 2008). Those studies provided evidence for the effectiveness of both interventions 

with respect to improving a variety of psychological and medical outcomes. In a recent 

randomized controlled trial, we compared the effects of individual CBT and MBCT in 

reducing depressive symptoms in comparison to a waiting list control condition in 

patients with diabetes (Tovote et al., 2014). Both interventions were found to be 

effective in reducing depressive symptoms, diabetes-related distress, and anxiety as 

well as in increasing well-being, with no intervention being superior over the other. 

 This evidence, suggesting comparable effectiveness of both CBT and MBCT, does 

not necessarily imply that every individual patient benefits equally from the 

interventions. A next step is thus to investigate factors that influence response to CBT 

and MBCT. Personal characteristics of the individuals presenting for treatment are 

assumed to influence the level of treatment efficacy (Kraemer et al., 2002; Kraemer et 
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al., 2006). These factors can either be general prognostic indicators of response to 

treatment, irrespective of the type of the intervention, or they might be prescriptive 

indicators, showing which treatment modality is most effective for a given individual.  

 Much of the literature on predictors of treatment efficacy has focused on 

investigating general prognostic predictors of CBT in order to identify subpopulations 

of patients that are most likely to benefit from that treatment (Driessen & Hollon, 

2010; Hamilton & Dobson, 2002). Typically, these studies have investigated factors like 

demographics, clinical characteristics, and personality. Identifying general prognostic 

predictors within a given treatment may provide indications about who benefits most 

from that treatment, yet it offers no information on which type of treatment is more 

effective for a patient with certain characteristics. In this context, it is important to 

consider the interaction between patient characteristics and treatment modality by 

comparing active treatments with each other. The identification of those so-called 

prescriptive predictors, or moderators, can indicate subpopulations that fare better 

with one treatment than the other. Gaining information into which treatment works 

best for whom can enhance optimal treatment selection, resulting in optimized clinical 

decision making and a more personalized care.  

 So far, there are only a few studies that examined prescriptive predictors of two or 

more active interventions for depression, mainly focusing on CBT and interpersonal 

psychotherapy (IPT) (e.g., Carter et al., 2011; Huibers et al., 2013; Joyce et al., 2007; 

Luty et al., 2007). These studies investigated a broad range of patient characteristics 

and revealed that demographics, clinical factors, and personality may differentially 

predict treatment outcome. It was found that, for example, individuals with severe 

depression, who were married, or had avoidant personality traits fared better with CBT 

as compared to IPT and that IPT was superior to CBT for individuals with obsessive 

personality traits (Barber & Muenz, 1996; Carter et al., 2011; Luty et al., 2007).  

 To date, only three RCTs investigated prescriptive predictors of CBT and 

mindfulness-based interventions. Manicavasagar et al. (2011), investigating the 

effectiveness of MBCT and CBT for depression, revealed differential effects for history 

of depression. CBT was more effective for individuals with four or more episodes, 

while MBCT was equally effective irrespective of the number of previous episodes. 

Arch et al. (2013), although not focusing on depression but on anxiety, found that 

severity of current depressive symptoms was a moderator of effectiveness: individuals 

with no to mild depression had more benefit from CBT, whereas people with moderate 

to severe depression fared better with the mindfulness intervention. In another study, 

Zautra et al. (2008) compared the effects of CBT and a mindfulness intervention to an 
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education group with respect to several psychological and pain-related outcomes in a 

non-clinical sample of patients with rheumatoid arthritis. It was revealed that patients 

with recurrent depressive symptoms had most benefit from the mindfulness 

intervention. Unfortunately, these studies focused on baseline clinical characteristics 

only, whereas other personal characteristics such as demographics, disease-related 

characteristics, and personality may also differentially predict change after treatment 

(Kraemer et al., 2006).  

 The current study investigated a broad range of patient characteristics to identify 

prescriptive predictors of treatment outcome in CBT and MBCT. In order to be 

comprehensive, we first investigated prognostic predictors separately for CBT and 

MBCT. Second, we examined which patient characteristics differentially predicted 

response to CBT and MBCT.  

 

Methods 

Study design  

The present study was embedded in a multi-center, randomized controlled trial in 

which CBT and MBCT were compared to a waiting list control condition in terms of 

their effectiveness in reducing depressive symptoms (NCT01630512, ClinicalTrials.gov). 

For an extensive description of the study procedures, the reader is referred to the 

original publication of the study protocol (Tovote et al., 2013). 

 

Participants 

Included participants were 18-70 years old, diagnosed with type 1 or 2 diabetes at 

least three months prior to inclusion who had depressive symptoms as assessed with 

the BDI-II (cut off score ≥ 14 indicating the presence of at least mild symptoms of 

depression). Patients were excluded if they were not able to read and write, were 

pregnant, had a severe psychiatric comorbidity (including acute suicidal ideations), 

were receiving an alternative psychological treatment, or had started or altered their 

dosage of antidepressant drug within two months prior to participation. 

 

Procedure 

The trial was conducted from June 2011 to August 2013 and included 94 patients with 

diabetes and elevated scores of depressive symptoms. Patients were recruited through 

standard screening at somatic outpatient clinics, referral by physician, and self-referral. 

In case of elevated levels of depressive symptoms, patients were invited for an intake 

during which they were assessed for eligibility. When criteria were met and patients 
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gave written informed consent for participation, they were included in the study. 

Following randomization, participants received individual CBT (n = 32), individual MBCT 

(n = 31), or were allocated to a waiting list control condition (n = 31). Patients allocated 

to the control group were randomized for the second time at the end of the three-

months waiting period and received either CBT (n = 15) or MBCT (n = 16). For the 

purpose of the present study, participants in the waiting list condition were included in 

the analyses on condition that patients still had elevated levels of depressive 

symptoms after the waiting period (i.e., BDI-II ≥ 14). Three of the 31 patients did not 

score above the cut-off and were excluded, resulting in a total sample of 91 

participants.  

 

Treatments 

CBT and MBCT consisted of eight weekly outpatient treatment sessions of 45 to 60 

minutes. Treatment was delivered individually by trained therapists that received 

supervision during the study period. Patients were expected to spend about 30 

minutes per day on homework assignments. The CBT manual was based on CBT for 

depression developed by Beck (1979). The MBCT treatment manual was based on the 

protocol developed by Segal, Teasdale and Williams (2002). As this protocol is 

developed as a 2.5-hour per session group treatment, we developed a shortened and 

individualized version of this protocol. This protocol has previously been tested in a 

pilot study in patients with diabetes and was evaluated as feasible and acceptable 

(Schroevers et al., 2013). 

 

Assessments 

Data were obtained from self-report questionnaires, intake interviews, and patients’ 

medical records.  

 

Outcome 

The primary outcome measure was severity of depressive symptoms, which was 

assessed pre- and post-treatment with the Beck Depression Inventory-II (BDI-II) (Beck 

et al., 1996). This self-report instrument consists of 21 items that are scored on a four-

point scale from 0 (“not at all”) to 3 (“most of the time”). The items are about 

symptoms of depression such as sadness, loss of interest, and hopelessness during the 

last two weeks. The reliability of the BDI-II was good in the current study (α = 0.84-

0.93). 
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Prognostic and prescriptive predictors 

All potential predictors and moderators of change were assessed at pre-treatment. 

During the intake, history of depression and current major depression were assessed 

by means of the Structured Clinical Interview for DSM-IV (SCID-I) (First et al., 2002). 

The depression section of the SCID is a semi-structured interview consisting of nine 

questions. The output of the SCID is recorded as the presence or absence of current 

and past depressive episode. History of psychological care (i.e., psychologist or 

psychiatrist) was also assessed during the intake. 

 The following socio-demographic characteristics were assessed by means of self-

report: gender, age, marital status, education, and occupation. 

 Disease specific characteristics like time since diabetes diagnosis, type of diabetes, 

treatment regimen, comorbidities, complications, HbA1c values, and BMI were 

retrieved from patients’ records. In case we had no access to the record, this 

information was added from self-report.  

 Diabetes-related distress was measured by The Problem Areas In Diabetes (PAID) 

(Polonsky et al., 1995; Welch et al., 1997). The PAID consists of 20 items, which are 

rated on a five-point scale, ranging from 0 (“not a problem”) to 4 (“serious problem”). 

The items are about common negative emotions related to living with and managing 

diabetes. The internal consistency was high in the current study (α = 0.95). 

 Neuroticism was assessed by the subscale of the NEO- Five Factor Inventory (NEO-

FFI) (McCrae & Costa, 2004). This subscale consists of twelve items, which are rated on 

a five-point scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The 

items cover various common negative emotions such as guilt, anger, and sadness. The 

internal consistency was good in the current study (α = 0.78).  

 Attachment style was measured by the Experiences in Close Relationship Scale 

short form (ECR-S), a 12-item self-report scale (Wei et al., 2007). This scale indicates 

how an individual behaves in relationships with others and gives scores on two factors 

that are important in adult attachment, namely anxiety and avoidance. Each item is 

scored on a scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). The 

reliability of the avoidance scale was good (α = 0.75), but insufficient for the anxiety 

scale (α = 0.53). This was due to low correlations between two items and the other 

four items (r ranging from 0.05 to 0.11). Therefore we removed the two items from the 

scale, resulting in a measure with only four instead of six items and a sufficient 

reliability (α = 0.68).  
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Data analyses 

All analyses were conducted according to the intention-to-treat approach. Missing 

values were imputed by means of multiple imputations. All baseline characteristic 

displayed in Table 1 were investigated in the prediction analysis. Continuous variables 

were centered around the mean for significance testing. All analyses were performed 

using SPSS 20.  

 To investigate which patient characteristics predicted and moderated treatment 

outcome, hierarchical linear regression analyses were conducted including post-

treatment BDI-II scores (severity of depressive symptoms) as the dependent variable. 

In all regression models, pre-treatment BDI-II scores were included as independent 

variable to account for individual differences. Analyses were performed for each 

putative predictor separately. First, we investigated the effect of the predictors within 

each treatment group. In separate analyses for CBT and MBCT, pre-treatment BDI-II 

was entered into the first block and the potential predictor was entered in the second 

block. Second, we investigated moderation effects between the two interventions. In 

all models, pre-treatment BDI-II, the potential predictor, and group (i.e., CBT or MBCT) 

were entered into the first block. The group x potential predictor interaction was 

entered on the second block. When the group x predictor interaction was significant, 

we investigated the direction of the relationship by comparing the simple slopes for 

group at different levels of the moderator. Values of the moderator variable were 

centered around low values (i.e., 1 and 1.5 SD below the mean) and high values (i.e., 1 

and 1.5 SD above the mean) (Aiken & West, 1991). In case of a dichotomous 

moderator, separate ANCOVAs were performed for each category, including post-

treatment BDI-II as dependent variable, group as factor, and pre-treatment BDI-II as 

covariate. For visual representation of how the focal variable’s effect changes as a 

function of the continuous moderator variable, the Johnson-Neyman Technique was 

used embedded in the computational tool PROCESS (Hayes, 2012).  

 

Results 

Patient characteristics 

Patient characteristics are presented in Table 1. Overall, participants had a mean age 

of 53, 50% was female, and most patients were in a relationship. In the CBT condition, 

participants were significantly older, had a smaller BMI, and were more likely to have 

one or more comorbidities as compared to the MBCT condition. No variables were 

significantly related to both the outcome and the other variables in the same model, 

so we did not control for them in the analyses. 



What works best for whom? 

117 

 

Table 1  
Patient characteristics 

 Total (n=91) CBT (n=45) MBCT (n=46) P-value* 

Age (years) M (SD) 53.2 (11.9) 56.1 (10.5) 50.4 (12.7) 0.02 

Gender n (%)    0.60 

    Male 45 (50%) 21 (47%) 24 (52%)  

    Female 46 (50%) 24 (53%) 22 (48%)  

Education M (SD)** 4.8 (1.7) 4.6 (1.6) 5.0 (1.7) 0.25 

Employment n (%)    0.76 

    Unemployed 39 (43%) 20 (44%) 19 (41%)  

    Employed 52 (57%) 25 (56%) 27 (59%)  

Relationship status n (%)    0.22 

    Not in a relationship 25 (27%) 15 (33%) 10 (22%)  

    In a relationship 66 (73%) 30 (67%) 36 (78%)  

Body Mass Index (BMI) M (SD) 30.7 (7.7) 32.8 (7.4) 28.6 (7.4) 0.01 

Type diabetes n (%)    0.06 

    Type I 35 (39%) 13 (29%) 22 (48%)  

    Type II 56 (61%) 32 (71%) 24 (52%)  

Diabetes treatment n (%)    0.51 

    Oral medication only 12 (13%) 7 (16%) 5 (11%)  

    Insulin 79 (87%) 38 (84%) 41 (89%)  

Time since diagnosis (years) M (SD) 16.7 (12.0) 16.5 (12.6) 16.8 (11.6) 0.90 

Diabetes complications n (%)***    0.24 

    No complications 60 (66%) 27 (60%) 33 (72%)  

    One or more complications  31 (34%) 18 (40%) 13 (28%)  

Comorbidity n (%)    0.05 

    No comorbidity 42 (46%) 16 (36%) 26 (57%)  

    One or more comorbidities  49 (54%) 29 (64%) 20 (43%)  

IFCC HbA1c mmol/mol M (SD) 63.9 (12.8) 65.3 (15.1) 62.4 (10.0) 0.35 

Neuroticism M (SD) 40.8 (6.6) 39.5 (6.1) 42.2 (6.8) 0.05 

Diabetes-related distress M (SD) 38.8 (21.3) 39.8 (22.3) 37.7 (20.5) 0.56 

Attachment avoidance M (SD) 3.3 (1.3) 3.4 (1.2) 3.2 (1.3) 0.53 

Attachment anxiety M (SD) 3.3 (1.2) 3.4 (1.1) 3.2 (1.3) 0.44 

History depression n (%)    0.47 

    No history 50 (55%) 23 (51%) 27 (59%)  

    History  41 (45%) 22 (49%) 19 (41%)  

Depression n (%)    0.14 

    No major depression  67 (74%) 30 (67%) 37 (80%)  

    Major depression 24 (26%) 15 (33%) 9 (20%)  

History care n (%)    0.435 

    No history 46 (51%) 25 (56%) 21 (46%)  

    History  45 (49%) 20 (44%) 25 (54%)  

*Chi-square for nominal variables and t-tests for continuous variables; ** scale ranges from 1 (no education) 
to 8 (university degree), 5 equals secondary education; ***included diabetes complications are: retinopathy, 
neuropathy, nephropathy, and diabetic foot. 
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Preliminary analyses 

At pre-treatment, the average score of severity of depressive symptoms was 24.7 (SD = 

8.3) in the CBT condition and 24.2 (SD = 8.3) in the MBCT condition. At post-treatment, 

mean scores were 17.2 (SD = 10.6) and 17.6 (SD = 11.1) respectively. Paired-samples t-

tests were conducted to compare pre- and post-treatment scores in both conditions, 

and results showed that for both CBT and MBCT scores were significantly lower after 

treatment (CBT (t(44) = 6.19, p < 0.001) and MBCT (t(45) = 6.23, p < 0.001)). In 

addition, no significant differences between both conditions at post-treatment were 

found (t(89) = 0.17, p = 0.86). 

 

Prognostic predictors of change 

From the 19 baseline variables investigated, only history of treatment and diabetes-

related distress were identified as prognostic predictors of depressive symptom 

reductions. History of psychological treatment had a significant effect for both CBT (b = 

4.66, SE = 1.76, t = 1.99, p = 0.047, ∆R² = 0.10) and MBCT (b = 7.13, SE = 1.76, t = 3.71, 

p < 0.001, ∆R² = 0.10), indicating that individuals who had received psychological 

treatment prior to this study had less benefit from CBT or MBCT. Next, diabetes-

related distress significantly affected response to treatment in MCBT (b = 0.13, SE = 

0.06, t = 2.11, p = 0.036, ∆R² = 0.04). For CBT, this effect was trending significant (b = 

0.12, SE = 0.62, t = 1.84, p = 0.068, ∆R² = 0.03). This effect indicates that patients with 

higher baseline diabetes-related distress had less profit from either treatment. 

 

Prescriptive predictors of change 

Of all demographic, clinical, disease related, and personality variables that were 

investigated, only two factors were identified as prescriptive predictors of treatment 

outcome, namely education (b = 1.89, SE = 0.92, t = 2.05, p = 0.04, ∆R² = 0.02) and 

attachment anxiety (b = -2.95, SE = 1.42, t = -2.08, p = 0.04, ∆R² = 0.03). Post-hoc 

analyses showed that CBT was more helpful than MBCT for individuals with lower 

education, i.e. those who scored 1 SD below the mean (p < 0.05, see Figure 1). For the 

group x attachment interaction, post-hoc tests revealed that the effect was significant 

for individuals scoring high on attachment anxiety, i.e. 1.5 SD above the mean (p < 

0.05), indicating that CBT outperformed MBCT for anxious attached individuals (see 

Figure 2). 
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Figure 1. Education as a moderator of depression (BDI-II). CBT = cognitive behavior 
therapy; MBCT = mindfulness-based cognitive therapy 

 

 

 

Figure 2. Attachment as a moderator of depression (BDI-II). CBT = cognitive behavior 
therapy; MBCT = mindfulness-based cognitive therapy 
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Discussion 

The purpose of the present study was to investigate whether subgroups of patients 

with diabetes and comorbid depressive symptoms could be identified that had more 

benefit from CBT than from MBCT or vice versa. Educational attainment and 

attachment style differentially predicted treatment outcomes. In particular, subgroups 

of individuals with lower educational attainment or those with high levels of 

attachment anxiety reported more favorable outcomes after CBT as compared to 

MBCT. Notably, for all other demographics, disease-related characteristics, clinical and 

personality factors, no moderating effects were found. Furthermore, individuals with a 

previous history of psychological or psychiatric treatment had poorer treatment 

outcomes in both CBT and MBCT. Also, patients with high baseline levels of diabetes-

related distress had less benefit from treatment, irrespective of the intervention. 

 One of the important findings of this study is that lower levels of educational 

attainment were associated with more favorable outcomes in CBT than MBCT. As 

noted in the introduction, the previous studies that directly compared CBT and MBCT 

investigated only clinical factors and overlooked other potential prescriptive predictors 

such as demographics and personality. Previous investigations comparing CBT with IPT 

or examining CBT and MCBT separately, have neither found that education was a 

prescriptive nor a prognostic predictor of treatment outcome (Huibers et al., 2013; 

Jarrett et al., 1991; Nyklíček et al., 2012). In line with these previous studies, we also 

did not find a significant predictive effect of education within the treatment 

conditions. This is the first study that investigated whether education can function as a 

predictor between treatments. A possible explanation for the finding that individuals 

with lower educational attainment profit more from CBT than from MBCT is the 

difference in goal-directedness between the two treatments. In comparison with the 

experiential oriented approach of MBCT, the goal-directed approach of CBT might be 

more congruent with the needs of individuals with low educational attainment.  

 Attachment style also differentially predicted treatment outcome, in that 

individuals with high levels of attachment anxiety were more likely to respond 

favorably to CBT compared to MBCT. Again, as no previous study investigated 

attachment as predictor in both CBT and MBCT, findings can barely be linked to 

previous studies. In a study comparing CBT and IPT for depression, attachment anxiety 

was found to be neither a prognostic nor a prescriptive predictor of treatment 

outcome (McBride et al., 2006). Why attachment anxiety differentially predicted 

response to CBT and MBCT in our study remains unclear. Attachment anxiety is 

characterized by hypersensitivity to perceived threats of rejection, low self-esteem, 
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dysfunctional attitudes, and excessive rumination (Hankin et al., 2005; Walsh et al., 

2009), which contrast some of the basic elements of mindfulness (e.g., acceptance of 

feelings, thoughts, and sensations; being present in the here and now). This contrast 

was evidenced by several studies showing that attachment anxiety is related to low 

trait mindfulness (Hertz et al., 2014; Shaver et al., 2007; Walsh et al., 2009). Individuals 

with elevated attachment anxiety, who constantly ruminate and have low self-esteem, 

may thus find the cultivation of mindfulness more difficult, resulting in little change in 

depression levels through program participation relative to those receiving CBT. 

Accordingly, for anxiously attached patients the structured and goal-directed content 

of CBT might be more accessible than MBCT. 

 In the current study, history of psychological treatment was identified as a 

prognostic predictor of response to treatment. Patients who received psychological or 

psychiatric therapy prior to the study had on average lower improvements in 

depression scores after the interventions, irrespective of the treatment they received. 

To the best of our knowledge, no existing study investigated the predictive effects of 

history of psychological treatment. It might be that history of treatment is related to 

history of recurrent episodes of depression, which has been found to negatively 

influence response to psychological treatment (Hamilton & Dobson, 2002), yet this 

relationship is unclear in our study as we do not know whether previous treatment 

was related to a depressive episode or other problems. Individuals who previously 

received psychological treatment and may therefore be less responsive to CBT and 

MBCT might, like those with a history of depression, benefit more from more intensive 

psychotherapy, a longer course of treatment, or psychological treatment combined 

with medication (Hamilton & Dobson, 2002).  

 Another prognostic predictor was diabetes-related distress. In both treatments, 

patients with high levels of diabetes-related distress at baseline had on average lower 

depressive symptom reduction following the interventions. This finding is in line with a 

previous study showing that factors related to diabetes negatively influenced response 

to treatment (Lustman et al., 1998). As it is often unclear to what extent depressive 

symptoms are related to diabetes or to other factors, it was decided for the current 

study to offer patients a generic treatment for their depressive symptoms. Patients 

that experience their diabetes as burdensome might however benefit more from 

treatment that also covers disease specific topics, such as self-management, in order 

to find more adaptive coping strategies. From a clinical perspective, these findings 

reinforce the importance of therapists to assess previous treatment and the subjective 

burden of the diabetes to identify individuals who have little to gain through a generic 

CBT or MBCT treatment but might benefit from a different approach. 
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 A final observation from this study is that, consistent with previous research 

(Lustman et al., 1998; Mulder, 2002), most demographic characteristics did not 

moderate or predict outcome. Thus, there was no evidence that CBT or MBCT were 

more effective for individuals with certain age, gender, profession, or marital status. 

Also, current results add to the body of research suggesting that pre-treatment 

depression severity neither moderates nor predicts outcome (see DeRubeis et al., 

1999; Shapiro et al., 1994; Watanabe et al., 2010), suggesting that both CBT and MBCT 

are effective for individuals with less or more severe depressive symptoms. 

 

Limitations 

The main limitations of the randomized controlled trial have been discussed in our 

earlier paper, and include an underpowered sample size and high attrition rates 

(Tovote et al., 2014). The trial was designed to study the main effects of CBT and MBCT 

in comparison with a waiting list control condition. Consequently, statistical power to 

detect patient characteristics associated with differences in treatment outcome was 

limited. However, we pooled the data by including participants in the waiting list 

condition. Notwithstanding the limited power in our study, we did find statistically 

significant treatment effects. Another limitation of this study is that history depression 

was assessed by means of self-report, which has possibly resulted in bias. 

 

Conclusion 

The current study is the first to directly compare a range of prognostic and prescriptive 

predictors for CBT and MBCT for the treatment of depressive symptoms in patients 

with diabetes. As both CBT and MBCT are effective interventions for reducing 

depressive symptoms, identifying for whom which treatment may be the most 

beneficial has implications for clinical decision making. Despite examining a large 

number of potential prognostic and prescriptive predictors, only few variables 

influenced treatment response. These results suggest that patient characteristics only 

make a modest contribution to treatment outcome and future research could consider 

the contribution of other factors, such as therapeutic processes, to further advance 

our understanding of differential response to psychotherapy.  

 Several prescriptive recommendations can be made from this study, yet results 

need to be replicated. First, individuals with lower education and high anxious 

attachment may benefit more from CBT as compared to MBCT. Second, individuals 

with history of psychological or psychiatric treatment and baseline diabetes-related 

distress may be in need of additional or other forms of treatment.  
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This thesis originates from the need to identify effective psychological treatments for 

comorbid depression in diabetic patients. This is the first dissertation focusing 

simultaneously on individual Cognitive Behavior Therapy (CBT) and individual 

Mindfulness-Based Cognitive Therapy (MBCT). The main aim was to investigate the 

general effectiveness of both interventions in comparison to a waiting list control 

condition for treating depressive symptoms in patients with type 1 and type 2 diabetes 

mellitus. In the following paragraphs, answers to the questions that were raised in the 

introduction are discussed. Subsequently, the focus is placed on topics that deserve 

further investigation such as clinical implications of these findings and methodological 

considerations. Finally, this chapter closes with outlining the main areas for future 

research. 

What are the short- and long-term effects of individual CBT and MBCT on depressive 

symptoms and glycemic control in patients with diabetes? 

In a systematic review and meta-analysis, we found that cognitive based therapies 

were effective in improving glycemic control and depressive symptoms in patients with 

diabetes. In line with this, our RCTs showed that individually delivered CBT and also 

individual MBCT yielded greater reductions in depressive symptoms as compared to 

waiting list control conditions. Besides, CBT and MBCT were found effective in 

improving well-being, generalized anxiety, and diabetes-related distress. Yet, no 

influences were found on glycemic control. Effects remained stable at long-term, with 

neither CBT nor MBCT being superior over the other. 

Which patient factors influence response to CBT and MBCT? 

Although CBT and MBCT have been found to be effective in reducing depressive 

symptoms in general, efficacy may be influenced to some degree by the traits and 

characteristics of the individuals presenting for treatment. Accordingly, a secondary 

objective of the METIS trial was to investigate prescriptive and prognostic predictors of 

change. Our study indicated that individuals with lower educational attainment or who 

score high on attachment anxiety may benefit more from CBT as compared to MBCT. 

Moreover, individuals with a history of psychological or psychiatric treatment and 

individuals with baseline diabetes-related distress were less likely to respond to 

treatment, irrespective of the intervention. Notably, for all other demographic, 

diabetes-related, and clinical factors, no moderating or generally predicting effects 

were found. 
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Implications of the findings 

Findings of the current thesis have several implications for clinical practice and 

research. In the following paragraphs, our results are related to previous research in 

the field of diabetes and comorbid depressive symptoms. First, the psychological and 

medical outcomes are put into perspective, followed by a discussion of predictors of 

change in CBT and MBCT. 

 

Psychological outcomes 

In this thesis, it was revealed that both individual CBT and MBCT were on average 

effective in reducing depressive symptoms, anxiety, and diabetes-related distress, as 

well as in increasing well-being in patients with diabetes in the short- and long-term. 

Our findings build on a small body of psychological intervention research in patients 

with diabetes. Five qualitatively well-performed RCTs investigated the effectiveness of 

CBT specifically on depressive symptoms and all studies found common significant 

improvements on various psychological outcome measures like depression, quality of 

life, and well-being (Lamers et al., 2010; Lustman, Griffith et al., 1998; Penckofer et al., 

2012; Safren et al., 2013; van Bastelaar et al., 2011). Two uncontrolled trials also 

revealed the effectiveness of CBT in reducing depressive symptoms (de Groot et al., 

2012; Georgiades et al., 2007). Mindfulness-Based Treatments (MBT) such as MBCT 

and Mindfulness-Based Stress Reduction (MBSR) have been studied less frequently. 

Although MBCT is an integration of MBSR with CBT, the main focus of MBCT and MBSR 

is cultivation of mindfulness and therefore both trainings are considered comparable. 

Only one previous RCT examined MBCT for patients with diabetes and low levels of 

emotional well-being and concluded that MBCT was an effective intervention for 

reducing depressive symptoms, stress, and anxiety as well as for increasing quality of 

life (van Son et al., 2013). Other studies, in which diabetic patients did not necessarily 

have elevated levels of psychological distress at baseline, found that MBT led to 

improvements in depression, anxiety, and psychological distress (Arab-Sheibani et al., 

2014; Rosenzweig et al., 2007; Young et al., 2009). In addition to the evidence for the 

effectiveness of CBT and MBT for current depressive symptoms in patients with 

diabetes, other studies found comparable effects in people without a chronic somatic 

disease (Butler et al., 2006; Chiesa & Serretti, 2011). Thus, CBT and MBT appear to 

improve several psychological outcome measures and could be recommended for 

treating depressive symptoms in individuals with or without diabetes.  
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Medical outcome: glycemic control 

The primary focus of interventions like CBT and MBCT is to improve psychological 

outcomes. Yet, depression is also associated with diabetes-related factors as increased 

non-adherence to treatment recommendations (Anderson et al., 2001; Ciechanowski, 

Katon, & Russo, 2000; Ciechanowski, Katon, Russo, & Hirsch, 2003) and poor glycemic 

control (Lustman et al., 2000). Poor glycemic control (i.e., high HbA1c) in diabetic 

patients has been related to cardiovascular morbidity and mortality and tight glucose 

control can decrease the risk of progression of those consequences (Nathan et al., 

2005). Previous research has suggested that psychological treatment might affect self-

management and subsequent glycemic control (Snoek & Skinner, 2002; White, 2001). 

Also, in our review and meta-analysis we found that CBT was effective in improving 

glycemic control in patients with elevated baseline scores. Thus, from a medical 

perspective, examining the impact CBT and MBCT on medical outcomes like glycemic 

control is also important.  

In the METIS trial, we therefore included the measurement of HbA1c as a 

secondary outcome, but found no effects neither in the short- nor in the long-term. 

These results are in line with most previous studies on CBT and MBCT that also 

included glycemic control as a secondary outcome measure. Only two trials showed a 

significant reduction in HbA1c values after CBT (de Groot et al., 2012; Safren et al., 

2013), whereas the majority of studies found no significant effects on HbA1c levels 

(Georgiades et al., 2007; Lamers et al., 2010; Lustman, Griffith et al., 1998; Penckofer 

et al., 2012; Safren et al., 2013; van Bastelaar et al., 2011). In the studies that focused 

on MBT, one study found a reduction of HbA1c levels (Rosenzweig et al., 2007), two 

did not (Hartmann et al., 2012; van Son et al., 2013) and one study found reductions in 

both the MBCT condition and the control condition (Arab-Sheibani et al., 2014). In 

addition, a review and meta-analysis that investigated the impact of psychosocial 

interventions on both psychological and physical health in patients with diabetes, 

failed to identify treatments that were effective for both medical and mental 

outcomes at the same time (Harkness et al., 2010). Yet, not all patients had elevated 

baseline scores on both outcome measures. Altogether, our findings and previous 

results suggest that CBT and MBCT for depression do not automatically lead to 

improved self-management as indicated by glycemic control. 

It can be questioned whether glycemic control is the best way to assess changes in 

self-management after an intervention. First, the HbA1c level is an average value of 

blood sugar level over the previous three months, and as psychological treatment 

often lasts for three months, investigation of improvements in HbA1c levels is 
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challenging. In the METIS trial and also in several other studies (see van Bastelaar et 

al., 2011; van Son et al., 2013), HbA1c values were obtained from patients’ medical 

records instead of scheduling additional measurements at designated time points, in 

order to burden the patients as little as possible. Consequently, those values are only 

crude indications of HbA1c values in the months preceding and following the 

interventions. Second, lower HbA1c values do not automatically indicate optimal 

glycemic control. Previous research showed an inverse relationship between HbA1c 

levels and the occurrence of severe hypoglycemia (DCCT, 1993), which in turn is 

associated with unfavorable health outcomes (McCoy et al., 2012). Consequently, low 

HbA1c values might also indicate repeating hypoglycemic events instead of tight 

control. There are some alternatives for evaluating change in self-care activities. First, 

change in behavior could be monitored by means of daily assessments of adherence to 

prescribed diabetes regimen. Second, subsequent change medical outcomes could be 

assessed by counting hypoglycemic events or by using continuous blood glucose 

monitoring (CGM). Future research could explore these alternatives for assessing 

changes in diabetes-related self-management behavior and subsequent medical 

outcomes.  

 

Predictors of change: CBT versus MBCT 

Although generally effective, we found that individuals with lower educational 

attainment or who score high on attachment anxiety showed more improvement after 

CBT as compared to MBCT. CBT is a very structured and goal-directed treatment and 

might therefore better meet the needs of individuals with lower education or 

attachment anxiety as compared to the experiential MBCT. The novelty of our study 

complicates linking these results to previous research. To date, only two RCTs 

investigated moderators of CBT and MBT in clinical populations and both revealed that 

factors related to the depression (i.e., history and severity of depression) differentially 

predicted treatment outcome (Arch et al., 2013; Manicavasagar et al., 2012; 

Manicavasgar et al., 2011). These studies focused on baseline clinical characteristics 

only, thereby neglecting other potential predictors such as demographics, disease-

related characteristics, clinical factors, and personality. In order to draw firm 

conclusions about prescriptive and prognostic factors to guide patient-treatment 

matching in clinical practice, results should be replicated. 
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Methodological considerations  

The METIS trial was carefully set up in accordance with the CONSORT statement 

(Rennie, 2001). However, every choice has its consequences. Therefore, the previously 

mentioned results should be interpreted with several strengths and limitations in 

mind. Each chapter already addresses some limitations, yet, in the following section a 

number of general considerations are discussed. First, considerations related to the 

setting of the METIS trial are explored, namely design, sample size, and recruitment. 

Second, content related considerations of the interventions are discussed. 

 

Design of the METIS trial 

The state of the art for conducting research to determine whether a certain therapy is 

effective for treating a given disorder is performing an RCT (Kendall, 2003). In an RCT, 

participants are randomly distributed, thereby ensuring that there is no systematic 

bias between the groups and respectively warranting high internal validity. The METIS 

trial was set up as a randomized controlled study (RCT) with three conditions, namely 

CBT, MBCT and a waiting list control condition. Including two active and one non-

active control condition enabled us to control for confounding effects while still taking 

possible naturalistic improvement over time into account. We opted for a waiting list 

as a control condition instead of treatment as usual (TAU), although TAU would 

warrant the evaluation of long-term effects. This decision was based on ethical 

considerations, as all participants had elevated levels of depressive symptoms at 

baseline. The randomized design of the METIS trial ensured minimization of known 

(i.e., age, gender, or baseline severity of depressive symptoms) as well as unknown 

confounders. As participants were also blinded to the treatment condition, 

information bias was reduced.  

Yet, several critics on RCTs have been raised. The main concern is the gap between 

science and clinical practice, which is demonstrated by low generalizability (or external 

validity) that applies to RCTs (Cuijpers et al., 2010; Westen et al., 2004). Factors that 

account for this low generalizability are: application of strict in- and exclusion criteria, 

the fact that treatments are not adjusted to the need of the client, and that patients 

cannot choose their own treatment. In accordance with the latter, in the METIS trial, it 

was found that high outcome expectations were predictive of treatment completion 

and depressive symptom improvement after CBT and MBCT (Snippe et al., 2014). This 

underlines the importance of performing research also in naturalistic treatment 

settings in which clients are treated with the intervention of their choice (Peeters et 

al., 2013). Therefore, it is important to first study interventions in RCTs to examine 
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their efficacy, and then, in a next step also to address additional questions, perform 

observational studies in a naturalistic setting.  

 

Sample size 

The major limitation of the METIS trial is the sample size. We aimed at including at 

least 126 patients in the study, and in the end, 94 patients agreed to participate. The 

main reason that we did not reach our primary goal was that inclusion took longer 

than expected. As we mainly used a consecutive sample, we had to screen many 

patients and included only a small percentage of them. Of all screened patients (n = 

2266), only 20% were eligible for inclusion in the study and the majority of those 

patients had no need for psychological help. Yet, when we compare our inclusion rates 

with previous studies, we find that they are in accordance (Persons et al., 1999; Strong 

et al., 2008; van Son et al., 2013). Thus, although low, inclusion rates of our study are 

representative. 

 

Recruitment of participants 

In order to obtain an unbiased and representative sample of the target population, the 

most appropriate recruitment strategy is consecutive sampling, where every individual 

in the target population has the same likelihood of selection (Logue & Bourguet, 2011). 

A widely used consecutive sampling method for intervention RCTs is screening 

individuals of the target population for eligibility by means of questionnaires that 

assess an important inclusion criterion (e.g., depressive symptoms). However, as often 

only a small percentage of screened individuals are eligible, in practice, consecutive 

sampling is associated with high burden and costs and it is very time consuming. 

Therefore it might not always be feasible to implement screening. This poses the 

following two questions: (1) Is screening the best way to include patients in a trial? and 

(2) Is screening in patients with diabetes an efficient way to identify patients with need 

for help? 

First, in the METIS trial, we mainly made use of a consecutive sample. Patients 

were screened for eligibility and accordingly included in the study. A few participants 

were also included via a convenience sample through advertisement and subsequent 

self-referral. Although consecutive sampling is regarded as the highest research 

standard, we observed that there is also a disadvantage to consecutive sampling since 

it identifies a population with specific characteristics. In our trial, many patients did not 

have a need for psychological help or were only motivated to receive therapy because 

they were offered it and they would not have sought help by themselves. In contrast, 

in clinical practice, patients seek treatment themselves rather than that they are 
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screened and approached to enroll in therapy. This might evolve in a discrepancy when 

generalizing findings of research: consecutive sampling might result in an 

underestimation of treatment effects, whereas convenience sampling might result in 

an overestimation of treatment effects. As the influence of the recruitment strategy on 

the effects of treatment has gained little attention in research until know, this might 

be an interesting avenue for future studies.  

 Second, several guidelines advise regular screening at outpatient centers to detect 

patients at risk and in order to offer the best possible help (American Diabetes 

Association, 2014). In an earlier study, we investigated effects of screening in a Dutch 

outpatient clinic. Although 70% of all invited patients filled in a screening 

questionnaire (i.e., the PAID and CES-D), only 7% of all approached patients were 

referred for psychological or psychiatric treatment (Fleer et al., 2013). A year later, 

after screening was withdrawn, referral rates were assessed again and only 1% of all 

patients was referred for further help. These findings confirm that more patients are 

offered treatment when screening is implemented. Yet, as costs for screening are high, 

it remains unclear whether screening is the most efficient way to detect patients in 

need. Maybe if screening was implemented in standard care by means of short, 

computerized questionnaires, it would be more assessable and feasible. Another 

possibility would be to screen for unmet need of psychosocial treatment as a 

substitute to screening for distress. A study with cancer patients revealed that the 

majority of patients with elevated levels of distress did not want help or already was 

receiving help (van Scheppingen et al., 2011). Accordingly, the authors suggested to 

directly inquire about interest in services instead of screening for distress first. Future 

research could examine if this also applies to patients with diabetes and explore 

alternative ways for identifying diabetic patients with distress and an unmet need for 

treatment.   

 

Interventions: individual CBT and MBCT as generic treatments 

This is the first thesis focusing on individual MBCT. Whereas it is very common to offer 

CBT either as group or individual treatment, MBCT has been designed as a group 

intervention and, up till now, has only been studied as such. Yet, many mindfulness 

trainers and psychologists already offer individual MBCT without empirical evidence 

that supports its effectiveness. As a consequence, it was of utmost importance to test 

whether individual MBCT is also effective. With the current studies, we attempted to 

make a first step in this direction. In the pilot study we concluded that individual MBCT 

was feasible and acceptable for patients with diabetes. In the bigger RCT we found 

that, in addition, it was efficacious in reducing depressive symptoms. Therefore, we 
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suggest that individual MBCT could gain more attention in future research. In order to 

draw more firm conclusions about the effectiveness of individual MBCT, it is also 

important to compare it to group MBCT directly. At the UMCG, we recently started a 

trial with individuals with a chronic disease and comorbid depressive symptoms 

comparing individual and group MBCT.  

 In the current studies, we did not attune the CBT and MBCT protocols to the 

diabetes population, but we explicitly chose to offer patients with diabetes a generic 

treatment for depressive symptoms. This decision was mainly based on the obtained 

finding from the pilot that depressive symptoms may be related to diabetes for some 

patients to some extent, but not necessarily for all patients. By offering a generic 

rather than diabetes-specific treatment for depressive symptoms, we aimed to reduce 

depressive symptoms in diabetic patients, irrespective of the cause of depressive 

symptoms and the extent to which they are related to diabetes and/or other 

important domains in the patients’ lives. During the treatment (CBT or MBCT) patients 

could bring in diabetes-related topics if relevant for their depressive mood. 

Accordingly, patients could use the learned CBT or MBCT strategies for managing 

diabetes-related depressive symptoms. In our article about predictors of treatment 

effects, we found that patients with high diabetes-related distress at baseline were 

less likely to benefit from CBT and MBCT. It could be that those patients might profit 

more from an intervention adapted to the chronic somatic disease. 

 

Areas of future research 

The findings in this thesis point in the general direction of the efficacy of CBT and 

MBCT for treating depressive symptoms in patients with diabetes. Yet, several 

questions remain to be answered. In previous paragraphs and chapters, several 

recommendations for future research have already been made. In the following 

section, the focus is more on the discussion of general areas for future research. 

Besides, remaining research possibilities of the METIS trial are described. 

 

General recommendations for future research 

Based on our research, we are able to reason about the efficacy of individual CBT and 

individual MBCT in patients with diabetes. Yet, it is unclear how the diabetic 

population relates to other populations with and without a chronic somatic disease. To 

draw more firm conclusions about the generalizability of our results, future research 

should focus on different populations. At the UMCG, a new line of research will start 

soon focusing on the effectiveness of individual CBT and individual MBCT for cancer 
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patients between one and five years after ending of curative treatment with comorbid 

depressive symptoms.   

Although the interventions were found generally effective, the article about 

moderators and predictors of treatment response showed that not every individual 

had the same benefit from CBT and MBCT. Patients who sought psychological or 

psychiatric treatment before or with high diabetes-related distress at baseline were 

less likely to benefit from treatment. This raises the question what kind of treatment 

would be effective for those individuals. It might be that those individuals are in need 

for more extensive therapy in terms of duration, fare better with group interventions 

with people who share the same difficulties, or would benefit more from a totally 

different treatment approach. Identifying interventions that are effective for 

individuals who do not respond to short-term CBT or MBCT would therefore be a 

fruitful avenue for future research. Alternatively, maybe patients who did not benefit 

from CBT would benefit from MBCT and vice versa. Therefore, studying both 

interventions in a cross-over design, where each subject receives each treatment in 

succession, would be interesting. Yet, this design would need a large sample in order 

to achieve sufficient power. 

MBCT is nowadays offered in three different formats: in a group, individually, and 

internet based. In the last decade, internet-based psychological treatments gain more 

and more attention in clinical practice and research. As the prevalence of diabetes is 

increasing and subsequently also the number of diabetic patients with comorbid 

depression, there is a need for developing effective, cost-efficient, and accessible 

treatments. One RCT investigating the efficacy of web-based CBT for depression in 

patients with diabetes found promising results (van Bastelaar et al., 2011). A recent 

meta-analysis that examined the effects of internet-based psychotherapy for 

depression and anxiety revealed that web-based therapy could be helpful, particularly 

when therapist support is offered (Spek et al., 2007). Comparing the (cost-) 

effectiveness of individual, group, and web-based MBCT would be an interesting area 

for future research, especially when also investigating potential predictors and 

moderators. Insight into which form of intervention has the best effect for what type 

of person would help clinicians in personalizing their treatment offer. 

 

Research possibilities of the METIS trial  

Despite the common positive results of both interventions in terms of effectiveness, 

little is known about how CBT and MBCT work. More specifically, it is unclear what the 

mechanisms are that underlie change in psychological symptoms. Mechanisms of 

treatment are mediators that account for improvement. For example, CBT can 
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enhance certain skills (mediators) by which depressive symptoms are reduced. Insight 

into those mechanisms might improve efficacy of treatment by emphasizing helpful 

aspects. As CBT and MBCT are both types of cognitive behavior therapy, common 

mechanisms of change are expected. One example of a common mediator would be 

rumination. Rumination refers to repetitively thinking about the causes, and 

consequences of one's distress. A previous study that compared the effects of CBT and 

MBCT found that rumination reduces after both interventions (Manicavasagar et al., 

2012). Yet, as CBT and MBCT apply different methods, previous studies have also 

found dissimilar mechanisms that underlie the relationship between MBCT and CBT 

and treatment outcome. Whereas mindfulness and self-compassion are common 

mechanism in MBCT (Kuyken et al., 2010), change in cognitive constructs is often 

found after CBT (DeRubeis et al., 1990). Previous studies investigating MBCT identified 

specific concepts of mindfulness, namely acting with awareness, self-compassion, and 

non-judgmental attitude as mediators of treatment effects (Evans & Segerstrom, 2011; 

Kuyken et al., 2010). In CBT, change in negative cognitions and increased pleasant 

activities have previously been found to predict change in depression. More work is 

needed to examine potential mechanisms of change for psychological treatments as 

CBT and MBCT, especially in trials comparing two active interventions (Hundt et al., 

2013). The articles about the METIS trial so far have focused on other areas of 

investigation and disregarded this nevertheless important field of research. As we 

included measurements of various potential mediators at different time points in the 

study, future analyses of the data should investigate possible treatment-specific and 

common mechanisms of change.  

 

Concluding note 

Findings and considerations addressed in the previous paragraphs bring us back to the 

general question: Acceptance or Challenge? In the previous chapters we found that 

both, acceptance (MBCT) and challenge (CBT), are efficacious methods for improving 

various psychological outcomes in patients with diabetes and comorbid depressive 

symptoms, with neither one being superior over the other at group level. Of all 

demographic, disease-related, clinical, and personality factors, only a few predicted 

response to treatment, rendering CBT and MBCT effective interventions for a broad 

population. 
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Summary 

Diabetes mellitus is a highly prevalent chronic somatic disease with a complex 

treatment regimen that requires daily attention to diet and physical exercise. The 

burden of diabetes and its complex treatment makes diabetic patients vulnerable to 

comorbid psychological disorders, such as depression. Previous research has found 

that diabetes increases or even doubles the risk of developing major depression or 

having elevated depressive symptoms as compared to people without a chronic 

disease. Comorbid depressive symptoms in patients with diabetes have been related 

to lower adherence to medication, dietary and exercise recommendations, poorer 

glycemic control, and increased health care costs. Given the high prevalence and the 

short- and long-term diabetes related complications of poor glycemic control and 

depression, identifying interventions that are effective in improving glycemic control 

and reducing depressive symptoms is of utmost importance. Psychological treatment 

has been found promising in diabetic patients. Cognitive Behavior Therapy (CBT) is the 

most commonly used and evidence-based form of psychological treatment that is 

effective in treating a variety of problems. Mindfulness-Based Cognitive Therapy 

(MBCT) is another form of treatment that currently receives more attention and was 

found to be effective in reducing depressive symptoms. 

 In a systematic review and meta-analysis, the current evidence for the treatment of 

depressive symptoms and poor glycemic control was evaluated. The results of this 

study are presented in Chapter 2. Sixteen studies were eligible for the review, nine in 

which CBT was used to improve poor glycemic control, six in which CBT was used for 

treating depressive symptoms, and in one study CBT was used to treat both poor 

glycemic control and depressive symptoms. Main finding of this study was that CBT 

outperformed other types of treatment or no treatment in reducing both HbA1c values 

and depressive symptoms in patients with elevated baseline scores. It was concluded 

that CBT should have a more prominent role in the treatment of patients with type 1 

or type 2 diabetes mellitus to assist them in improving glycemic control and reducing 

depressive symptoms. 

 CBT can be delivered both as a group or individual intervention. MBCT, however, is 

developed as a group intervention and has until now only been tested as such. In a 

pilot study in Chapter 3, we examined the feasibility and acceptability of individual 

MBCT in patients with diabetes and elevated levels of diabetes-related distress and/or 

depressive symptoms. A consecutive sample of patients with diabetes type 1 or 2 was 

screened on psychological symptoms and when reporting elevated levels of symptoms, 
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was approached for the intervention trial. Patients completed self-report 

questionnaires pre- and post-intervention regarding psychological functioning (i.e., 

depressive symptoms, diabetes-related distress), mindfulness (i.e., act with awareness, 

accept without judgment), and attention regulation. Twenty-four patients were eligible 

and were randomized to either individual MBCT (n = 12) or a waiting list control 

condition (n = 12). Results revealed that individual MBCT was acceptable to patients. In 

addition, compared to controls, patients receiving MBCT reported significant 

reductions in depressive symptoms and diabetes-related distress and improvements in 

act with awareness and attention regulation. With these findings, we provided 

encouraging evidence for the feasibility, acceptability, and effectiveness of individual-

based MBCT. 

 The promising results of the pilot study on individual MBCT warranted a bigger trial 

in which individual MBCT would not only be compared to a passive control condition, 

but also to another active, evidence-based intervention like CBT. Accordingly, the 

Mood Enhancement Therapy Intervention Study (METIS) was developed to test the 

effectiveness of individually administered CBT and MBCT in comparison to a waiting 

list control condition with respect to reducing the severity of depressive symptoms in 

patients with diabetes. Furthermore, the aim was to explore several potential 

moderators and mediators of change underlying treatment effectiveness, as well as 

the role of common factors and treatment integrity. The study protocol of the METIS 

trial is presented in Chapter 4. In this RCT, Dutch adult outpatients with diabetes type 1 

or 2 and depressive symptoms (i.e., a BDI-II score ≥ 14) were randomized to an 8-week 

individual MBCT condition, an 8-week individual CBT condition, or a waiting list control 

condition. Patients in the control group were randomized again after the waiting 

period (i.e., three months) and received either CBT or MBCT. Primary outcome 

measure was depressive symptoms, assessed by self-report (BDI-II) and a semi-

structured clinical interview (HAM-D7). Secondary outcomes were well-being (WHO-5), 

generalized anxiety (GAD-7), diabetes-related distress (PAID), and glycemic control as 

indicated by HbA1c values. Assessments took place at pre-treatment, at several time 

points during treatment, at post-treatment, and at 3-months and 9-months follow-up.  

 Chapter 5 reports on the short-term outcomes of the METIS trial. We hypothesized 

that both individual CBT and individual MBCT would be effective in reducing 

depressive symptoms in comparison to the waiting list control condition. In total, 94 

participants were included in the study; 32 patients were allocated to CBT, 31 to 

MBCT, and 31 to the waiting list condition. Findings showed that, concordant with our 

hypothesis, patients in both the CBT and MBCT condition displayed greater reductions 
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of depressive symptoms as compared to the waiting list control condition, directly 

after the intervention. Neither CBT nor MBCT was superior over the other. Both 

interventions were also effective in improving a wider range of patient relevant 

outcomes, including increases in well-being as well as reductions in anxiety and 

diabetes-related distress. No effects were found for HbA1c values. Given the 

effectiveness of CBT and MBCT and the fact that both interventions are short, 

structured 8-week interventions delivered on an individual basis, they could be 

implemented in optimizing psychological care for depressed patients with diabetes.  

 Depression is characterized as a chronic disease as many patients show a relapse of 

symptoms. Therefore, it is important to examine whether treatment effects are 

sustained after cessation of the intervention. In Chapter 6, we investigated the long-

term effects of CBT and MBCT up to 12 months after baseline. For this study, all 

eligible participants that received CBT or MBCT, either directly or after the waiting 

period, were included in the analyses. As three patients did not meet inclusion criteria 

(i.e., had no elevated scores of depressive symptoms after the waiting period), the 

sample consisted of 91 patients, with 45 being allocated to CBT and 46 being allocated 

to MBCT. Both individual CBT and MBCT were found effective in sustaining the gains 

that were reached post-intervention on all psychological outcome measures. Again, no 

effect was found on glycemic control. 

 Despite the general effectiveness of CBT and MBCT, little is known about which 

intervention works best for whom. Effectiveness may be influenced to some degree by 

the traits and characteristics of the participants. Specifically, these characteristics can 

either generally predict treatment outcome (i.e., prognostic predictors), or indicate 

which treatment is most beneficial for a given patient (i.e., prescriptive predictors). 

Accordingly, a secondary objective of the METIS trial was to investigate factors that 

influence response to CBT and MBCT. These predictors are examined in Chapter 7. A 

broad range of demographics, clinical factors, disease-related and personality 

characteristics were assessed as potential predictors. Also in this study, the pooled 

sample of 91 participants was used for the analysis. It was found that history of 

treatment and diabetes-related distress were general prescriptive predictors, 

indicating that patients who previously received psychological or psychiatric therapy or 

had high levels of diabetes-related distress at baseline, were less likely to respond to 

treatment. This effect was found for both CBT and MBCT. Next, results showed that 

patients with a lower education or those with an insecure anxious attachment style 

fared better with CBT as compared to MBCT. CBT is a structured and goal-directed 
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intervention and might therefore be easier to understand and less threatening than 

the experiential MBCT. 

 To conclude, our studies showed that both CBT and MBCT are promising 

interventions for reducing depressive symptoms, generalized anxiety, and diabetes-

related distress as well as increasing well-being in patients with diabetes in the short- 

and long-term. No influences were found on glycemic control. Moreover, individuals 

with lower education or who score high on attachment anxiety might improve more 

from CBT as compared to MBCT. Patients with a previous history of psychological or 

psychiatric treatment or with high baseline levels of diabetes-related distress might 

benefit less from treatment, irrespective of the intervention However, the majority of 

predictors did not yield significant results, suggesting that both individual MBCT and 

individual CBT are effective interventions for a broad population. 
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Samenvatting 

Diabetes mellitus is een veel voorkomende chronisch-somatische ziekte die hoge eisen 

stelt aan patiënten. Diabetespatiënten worden geacht om dagelijks aandacht te 

besteden aan hun voedingspatroon, moeten voor voldoende lichaamsbeweging zorgen 

en met behulp van medicatie en/of insuline-injecties hun bloedglucose onder controle 

houden. Veel patiënten hebben moeite zich aan de behandeling te houden en hebben 

als gevolg daarvan een slechte glykemische controle (aangegeven door hoge HbA1c 

waardes). Daarnaast zijn diabetespatiënten kwetsbaar voor comorbide psychische 

stoornissen, zoals depressie. Eerder onderzoek heeft aangetoond dat diabetes het 

risico op depressie of depressieve klachten verhoogt of zelfs verdubbelt in vergelijking 

met mensen zonder chronische ziekte. Comorbide depressieve klachten bij patiënten 

met diabetes zijn gerelateerd aan slechtere zelfzorg, minder lichaamsbeweging en 

slechtere glykemische controle. Gezien de hoge prevalentie en de nadelige korte- en 

lange-termijn gevolgen van een slechte glykemische controle en depressie, is het 

belangrijk om effectieve interventies te identificeren die helpen bij het verbeteren van 

de glykemische controle en bij het verminderen van depressieve klachten. 

Psychologische behandelingen zijn hierbij veelbelovend. Cognitieve gedragstherapie 

(CGT) is de meest gebruikte, evidence-based vorm van psychologische begeleiding die 

effectief is gevonden voor de behandeling van verschillende psychische klachten. 

Mindfulness-Based Cognitive Therapy (MBCT) is een nieuwere vorm van behandeling 

die momenteel meer aandacht krijgt en ook effectief is gebleken in het verminderen 

van depressieve klachten. 

Om meer inzicht te krijgen in de huidige literatuur over de effectiviteit van CGT bij 

diabetespatiënten, hebben wij in een systematische review en meta-analyse de 

effecten van op cognitieve therapie gebaseerde interventies op patiënten met slechte 

glykemische controle en/of depressieve klachten onderzocht. Deze literatuurstudie 

wordt beschreven in Hoofdstuk 2. In totaal werden er zestien onafhankelijke studies 

geïncludeerd. In negen studies werd CGT ingezet om slechte glykemische controle te 

verbeteren, in zes studies werd CGT onderzocht voor de behandeling van depressieve 

klachten en in één studie werd CGT gebruikt om zowel slechte glykemische controle als 

depressieve symptomen te verbeteren. Belangrijkste bevindingen van deze studie 

waren dat CGT beter werkte dan andere vormen van behandeling of geen behandeling 

in het verminderen van zowel HbA1c waardes als depressieve symptomen bij 

patiënten met verhoogde scores voorafgaand aan de behandeling. CGT zou dus een 

meer prominente rol in de behandeling van patiënten met type 1 of type 2 diabetes 
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mellitus kunnen krijgen om hen te helpen bij het verbeteren van de glykemische 

controle en het verminderen van depressieve symptomen . 

CGT wordt vaak gegeven in een groep met lotgenoten of als individuele 

behandeling. MBCT daarentegen is ontwikkeld als groepsinterventie en is tot nu toe 

ook alleen onderzocht als zodanig. In een pilotstudie bij diabetespatiënten met 

verhoogde diabetes gerelateerde-stress en/of depressieve symptomen, hebben wij de 

haalbaarheid en de acceptatie van individuele MBCT onderzocht De resultaten van 

deze studie staan beschreven in Hoofdstuk 3. Een consecutieve steekproef 

diabetespatiënten werd gescreend op psychische klachten en bij het rapporteren van 

symptomen, benaderd om deel te nemen aan de studie. Vierentwintig patiënten 

werden gerandomiseerd en kregen individuele MBCT (n = 12) of kwamen terecht in 

een wachtlijst controlegroep (n = 12). Patiënten werden vervolgens gevraagd om 

direct voor en na de behandeling/wachtlijst en drie maanden later een vragenlijst in te 

vullen over hun psychisch functioneren (d.w.z. depressieve symptomen, diabetes-

gerelateerde-stress), mindfulness (d.w.z. handelen met bewustzijn, accepteren zonder 

oordeel), en aandacht-regulatie. Uit de resultaten bleek dat de meeste patiënten 

tevreden waren met de training. Daarnaast vertoonden patiënten in de MBCT conditie 

een grotere afname van depressieve symptomen en diabetes-gerelateerde stress en 

meer verbeteringen in handelen met bewustzijn en aandacht-regulatie dan patiënten 

in de wachtlijst conditie. Dit was de eerste gerandomiseerde studie waarin individuele 

MBCT werd onderzocht en de resultaten zijn bemoedigend met betrekking tot de 

acceptatie en de haalbaarheid. Daarnaast suggereren de resultaten ook dat individuele 

MBCT effectief is in het verbeteren van psychologisch functioneren.  

De veelbelovende resultaten van deze pilotstudie vragen om een grotere RCT 

waarin MBCT niet alleen wordt vergeleken met een passieve controle groep, maar ook 

met een andere actieve, evidence-based interventie zoals CGT. De Mood Enhancement 

Therapy Intervention Study (METIS) werd ontwikkeld om de effectiviteit van 

individuele CGT en MBCT te vergelijken met een wachtlijst controle-conditie met 

betrekking tot het verminderen van de ernst van depressieve symptomen bij 

diabetespatiënten. Daarnaast werd de invloed van verschillende potentiële 

moderatoren en mediatoren onderzocht, evenals de rol van gemeenschappelijke 

factoren en behandelintegriteit. Het design van de METIS-trial wordt beschreven in 

Hoofdstuk 4. In deze RCT werden volwassen patiënten met diabetes type 1 of 2 en 

depressieve symptomen (d.w.z. BDI-II score ≥ 14) gerandomiseerd in een 8-weekse 

individuele MBCT groep, een 8-weekse individuele CGT groep, of een wachtlijst 

controle-conditie. Patiënten in de controlegroep werden na afloop van de wachttijd 
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(d.w.z. drie maanden) opnieuw gerandomiseerd en kregen alsnog ofwel CBT ofwel 

MBCT. Primaire uitkomstmaat was depressieve symptomen, gemeten met behulp van 

zelfrapportage (BDI-II) en een semigestructureerd klinisch interview (HAM-D7). 

Secundaire uitkomstmaten waren welzijn (WHO-5), gegeneraliseerde angst (GAD-7), 

diabetes-gerelateerde stress (PAID), en glykemische controle aangegeven door HbA1c 

waardes. Meetmomenten waren voorafgaand aan de behandeling, op verschillende 

momenten tijdens de behandeling, direct na afloop van de behandeling en op een 3 en 

9 maanden follow-up.  

In Hoofdstuk 5 worden de directe effecten van de METIS trial gepresenteerd. De 

hypothese was dat zowel individuele CGT als individuele MBCT effectief zouden zijn in 

het verminderen van depressieve klachten. Uiteindelijk hebben er 94 patiënten 

deelgenomen aan de METIS-trial; 32 patiënten werden ingedeeld in CGT, 31 in MBCT 

en 31 kwamen op de wachtlijst. In overeenstemming met onze hypothese toonden 

patiënten in zowel de CGT als ook in de MBCT conditie een grotere vermindering van 

depressieve klachten aan in vergelijking met patiënten in de wachtlijst conditie. Beide 

interventies bleken even effectief. Daarnaast hadden CGT en MBCT een positief effect 

op andere psychologische uitkomstmaten, namelijk op welzijn, angst en diabetes-

gerelateerde stress. Er werden geen effecten gevonden op de HbA1c waardes. Gezien 

de effectiviteit van CGT en MBCT en het feit dat beide interventies korte, 

gestructureerde en individuele interventies zijn, kunnen zij worden ingezet in het 

optimaliseren van psychologische zorg voor depressieve diabetespatiënten. 

Depressie wordt gekenmerkt als een chronische ziekte en veel patiënten vertonen 

een terugval van symptomen na oorspronkelijk herstel. Daarom is het belangrijk om 

langdurige effecten van CGT en MBCT bij diabetespatiënten te onderzoeken. In 

aanvulling op het onderzoek naar de korte termijn effecten, hebben we de lange 

termijn effecten van CGT en MBCT tot negen maanden na afloop van de behandeling 

onderzocht. De resultaten van deze studie worden besproken in Hoofdstuk 6. Voor 

deze studie werden alle geschikte proefpersonen geïncludeerd die ingedeeld waren in 

CGT of MBCT, hetzij rechtstreeks, hetzij na de wachttijd. Drie patiënten voldeden na 

afloop van de wachtlijst periode niet meer aan de inclusiecriteria (d.w.z. hadden geen 

depressieve klachten meer), daarom bestond de steekproef uit 91 patiënten, waarvan 

45 toegewezen werden aan CGT en 46 aan MBCT. Zowel individuele CGT als MBCT 

bleken effectief in de instandhouding van de winsten die direct na de interventies 

werden bereikt, met betrekking tot alle psychologische uitkomstmaten. Ook op de 

lange termijn werd er geen effect gevonden op de glykemische controle. 
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De bevinding dat CGT en MBCT in het algemeen effectief zijn, wil niet zeggen dat 

iedereen op dezelfde manier baat heeft bij de therapieën. Effectiviteit kan beïnvloed 

worden door de eigenschappen en kenmerken van de personen. Deze kenmerken 

kunnen zowel het algemene behandelingsresultaat voorspellen (d.w.z. prognostische 

voorspellers), of aangeven welke behandeling het meest geschikt is voor een bepaalde 

patiënt (d.w.z. prescriptieve voorspellers). Dienovereenkomstig was een secundaire 

doelstelling van het METIS onderzoek om factoren te onderzoeken die de effecten van 

CGT en MBCT beïnvloeden. Deze werden geëvalueerd in Hoofdstuk 7. Een breed scala 

aan demografische karakteristieken, klinische factoren, ziekte-gerelateerde en 

persoonlijkheidskenmerken werden onderzocht als mogelijke voorspellers. Uit de 

resultaten kwam naar voren dat patiënten die eerder psychologische of psychiatrische 

begeleiding hadden ontvangen, minder baat hadden bij de behandelingen. Daarnaast 

werd gevonden dat patiënten met hoge niveaus van diabetes-gerelateerde stress 

voorafgaand aan de behandeling ook minder profijt hadden bij zowel CGT als MBCT. 

Wat betreft de prescriptieve voorspellers toonden de resultaten aan dat patiënten met 

een lagere opleiding of een angstige hechtingsstijl meer baat hadden bij CGT in 

vergelijking met MBCT. CGT is een gestructureerde en doelgerichte interventie en 

daardoor wellicht makkelijker te begrijpen en minder bedreigend dan MBCT. 

Concluderend kan worden gezegd dat individuele CGT en individuele MBCT 

effectieve behandelingen zijn voor het verbeteren van depressieve symptomen bij 

diabetespatiënten. Bovendien helpen beide interventies bij het verminderen van 

gegeneraliseerde angst, diabetes-gerelateerde stress en het verbeteren van welzijn, 

zowel op de korte als de lange termijn. Geen invloeden werden gevonden op de 

glykemische controle. Daarnaast hebben personen met een lagere opleiding of een 

hoge score op angstige hechtingstijl meer baat bij CGT in vergelijking met MBCT. 

Patiënten die al eerder onder behandeling waren of hoge niveaus van diabetes-

gerelateerde stress voorafgaand aan de behandeling vertoonden, hadden minder 

profijt bij de behandelingen. Aangezien de meeste onderzochte voorspellers echter 

geen effect hadden op de behandeling, kan worden gesteld dat zowel CGT als ook 

MBCT effectief zijn voor een brede populatie. 
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Zusammenfassung 

Diabetes mellitus ist eine sehr weit verbreitete chronische Erkrankung, die hohe 

Anforderungen an Patienten stellt. Von Patienten wird erwartet dass sie die 

wesentlichen Therapiemaßnahmen des Diabetes dauerhaft und eigenverantwortlich in 

ihrem persönlichen Alltag umsetzen. Diabetiker müssen nicht nur auf ihre Ernährung 

und genügend Bewegung achten, sondern auch mehrmals täglich ihren Blutzucker 

kontrollieren und Medikamente einnehmen oder Insulin spritzen. Viele Patienten 

haben Schwierigkeiten im Umgang mit den Anforderungen der Diabetestherapie und 

leiden unter häufig erhöhten Blutzuckerspiegeln (erhöhte HbA1c-Werte).  Dies erhöht 

das Risiko für langfristige Komplikationen (z.B. Folgeerkrankungen, schwere 

Unterzuckerungen). Durch die Verbesserung des Selbstmanagements in Bezug auf die 

Blutzuckerkontrollen kann die Entwicklung solcher Komplikationen verhindert werden. 

Darüber hinaus macht die Belastung durch Diabetes und seine komplexe Behandlung 

Patienten anfällig für psychologische Erkrankungen. Im Vergleich zu Menschen ohne 

chronische Krankheit, haben Menschen mit Diabetes daher ein etwa doppelt so hohes 

Risiko an einer Depression zu erkranken. Das Auftreten einer Depression geht häufig 

einher mit Problemen bei der Therapiedurchführung im Alltag und einer erheblichen 

Verminderung der Lebensqualität. Angesichts der hohen Prävalenz und der negativen 

Konsequenzen von Diabetes und schlechter Blutzuckerkontrolle oder Depression, ist es 

wichtig Interventionen zu identifizieren die wirksam sind bei der Verbesserung der 

glykämischen Kontrolle und Verringerung der depressiven Symptome. Psychologische 

Behandlungen wie Kognitive Verhaltenstherapie (KVT) und Achtsamkeitsbasierte 

Kognitive Therapie (Mindfulness-Based Cognitive Therapy - MBCT) scheinen 

vielversprechend. 

In einer systematischen Literaturstudie und Meta-Analyse in Kapitel 2 wurden die 

Effekte von KVT bei häufig vorkommenden Problemen des Diabetes erforscht. 

Sechzehn Studien wurden inkludiert; in neun Studien wurde KVT eingesetzt um die 

Blutzuckerkontrolle zu verbessern, in sechs Studien wurde KVT verwendet für die 

Behandlung von depressiven Symptomen und in einer Studie wurde KVT angewandt 

um sowohl schlechte Blutzuckerkontrolle als auch depressive Symptome zu behandeln. 

Das Hauptergebnis unserer Literaturstudie war, dass KVT effektiver ist als andere Arten 

der Behandlung sowohl bei der Reduzierung des HbA1c-Wertes als auch der 

depressiven Symptomatik bei Patienten mit erhöhten Ausgangswerten. Folglich sollte 

die KVT eine stärkere Rolle in der Behandlung von Patienten mit Typ 1- oder Typ 2- 

Diabetes Mellitus haben, um sie bei der Verbesserung der glykämischen Kontrolle und 

Verringerung der depressiven Symptome zu unterstützen. 
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KVT wird als Therapieform entweder individuell oder in einer Gruppe angeboten. 

MBCT hingegen wurde entwickelt als Gruppentherapie und wurde bislang auch nur als 

solche evaluiert. In Kapitel 3 untersuchten wir die Akzeptanz und Effektivität von 

individueller MBCT in einer Pilotstudie mit Diabetes-Patienten die erhöhte 

diabetesbezogene Belastungen und/oder depressive Symptome aufwiesen. 

Vierundzwanzig Probanden wurden mittels Randomisierung zwei Gruppen zugeordnet: 

einer individuellen MBCT-Gruppe (N = 12) oder einer Warteliste (N = 12). Es wurden 

psychometrische Fragebögen eingesetzt um diabetesbezogene Belastungen (PAID), 

depressive Symptome (CES-D) und Achtsamkeit (FFMQ) zu erfassen. Die Probanden 

wurden zu Therapiebeginn, Therapieende und drei Monate nach Therapieende 

befragt. Die Ergebnisse zeigten, dass die meisten Patienten mit MBCT zufrieden waren. 

Des Weiteren fanden sich signifikante Unterschiede zum Therapieende zwischen MBCT 

und der auf der Warteliste Stehenden für depressive Symptome und diabetesbezogene 

Belastungen.  

Die vielversprechenden Ergebnisse dieser Pilotstudie ebnen den Weg für eine 

größere Studie in der MBCT nicht nur mit einer passiven Warteliste verglichen wird, 

sondern auch mit einer anderen aktiven psychologischen Behandlung. Aufgrund 

dessen wurde die Mood Enhancement Therapy Intervention Study (METIS) entwickelt 

um die Effektivität von individueller KVT und individueller MBCT im Vergleich zu einer 

Kontrollgruppe auf einer Warteliste bei depressiven Diabetes-Patienten zu 

untersuchen. In Kapitel 4 wird das Protokoll der METIS vorgestellt. Probanden dieser 

Studie waren Patienten mit Diabetes Typ 1 oder 2 und depressiven Symptomen (d.h. 

BDI–II ≥ 14) die nach dem Zufallsprinzip einer 8-wöchigen KVT, einer 8-wöchigen MBCT 

oder einer Warteliste zugewiesen wurden. Die Patienten in der Kontrollgruppe wurden 

nach der Wartezeit (d.h. nach drei Monaten) erneut randomisiert und erhielten 

entweder KVT oder MBCT. Primär wurde die Verringerung der depressiven Symptome 

gemessen, verifiziert durch einen Fragebogen (BDI-II) und ein semi-strukturiertes 

klinisches Interview (HAM-D7). Des Weiteren wurden Wohlbefinden (WHO-5), 

generalisierte Angst (GAD-7) und diabetesbezogene Belastungen (PAID) in einem 

Fragebogen evaluiert sowie Langzeit Blutzuckerwerte (HbA1c-Werte) bestimmt. 

Darüber hinaus untersuchten wir  potenzielle Moderatoren und Mediatoren die der 

Wirksamkeit der Behandlung zugrunde liegen. Messmomente waren zu Beginn der 

Studie, während der Behandlung, direkt nach der Behandlung und drei Monate sowie 

neun Monate nach Behandlungsende. 

Unser Hauptinteresse lag darin, die Effektivität von individueller KVT und 

individueller MBCT gegenüber der Warteliste im Bezug auf die Verringerung der 
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depressiven Symptome zu überprüfen. In Kapitel 5 werden die Resultate direkt nach 

Abschluss der Behandlung präsentiert. Mit unserer Hypothese übereinstimmend 

haben wir gefunden, dass die Verminderung der depressiven Symptome direkt nach 

der Intervention bei Patienten, die entweder KVT oder MBCT erhielten, höher war als 

bei Patienten in der Kontrollgruppe. Weder KVT noch MBCT war dem anderen 

überlegen. Beide Behandlungen waren auch bei anderen psychologischen Symptomen 

wie Wohlbefinden, Angst und diabetesbezogenen Belastungen effektiv. Die HbA1c-

Werte blieben konstant. Angesichts der Wirksamkeit von sowohl KVT als auch MBCT 

und der Tatsache, dass beide Methoden kurze, strukturierte, individuelle 

Interventionen sind, können sie für die Optimierung der psychologischen Behandlung 

depressiver Diabetes-Patienten eingesetzt werden. 

Da viele Patienten nach einer passageren Verbesserung der depressiven Symptome 

einen Rückfall erleiden, wird die Depression oft zu einer langwierigen Erkrankung. 

Deswegen ist es wichtig, auch die Langzeiteffekte von KVT und MBCT in der 

Behandlung depressiver Symptome bei Diabetes-Patienten zu untersuchen. In Kapitel 

6 stellen wir die Ergebnisse der Langzeiteffekte der METIS Untersuchung vor. Dabei 

wurden alle geeigneten Teilnehmer berücksichtigt die KVT oder MBCT erhielten; 

entweder direkt oder nach der Wartezeit. Da drei Patienten  nach der Wartezeit nicht 

mehr die Auswahlkriterien erfüllten (d.h. keine depressiven Symptome mehr hatten) 

wurden sie in der Studie nicht weiter berücksichtigt. So wurden 91 Patienten 

eingeschlossen wovon 45 KVT erhielten und 46 MBCT. Die direkt nach 

Behandlungsende beobachteten positiven Effekte blieben auch bei der Untersuchung 

nach drei und neun Monaten konstant. Dies galt für alle psychologischen Faktoren. 

HbA1c-Werte blieben weiterhin unverändert.  

KVT und MBCT sind im Allgemeinen effektive Behandlungen, das heißt jedoch nicht 

dass für jeden Menschen beide Behandlungen die gleichen Effekte erzielen. 

Persönliche Eigenschaften können die Wirksamkeit einer Behandlung beeinflussen. 

Diese Eigenschaften können entweder allgemein Wirksamkeit vorhersagen, 

unabhängig von der Form der Therapie (d.h. prognostische Prädiktoren), oder 

angeben, welche Behandlung am effektivsten ist für einen bestimmten Patienten (d.h. 

vorschreibende Prädiktoren). Deshalb war ein weiteres Ziel der METIS Untersuchung  

diese Faktoren zu untersuchen. In Kapitel 7 werden diese Ergebnisse beschrieben. Ein 

breites Spektrum an demographischen, klinischen und krankheitsbedingten Faktoren 

sowie Persönlichkeitseigenschaften wurden als mögliche Prädiktoren evaluiert. Wir 

haben herausgefunden, dass Patienten die in der Vergangenheit psychologische oder 

psychiatrische Behandlung erhielten, oder erhöhte diabetesbezogene Belastungen 



 

156 

 

aufwiesen im allgemein weniger von der Behandlung profitierten. Dieser Effekt wurde 

sowohl für KVT als auch MBCT gefunden. Des Weiteren wurde erkannt dass Patienten 

mit niedriger Bildung oder einem ängstlichen Bindungsstil mehr Nutzen von KVT im 

Vergleich zu MBCT hatten. KVT ist eine strukturierte und zielgerichtete Intervention 

und daher vielleicht leichter zu verstehen und weniger bedrohlich als MBCT. 

Zusammenfassend ist zu sagen dass unsere Studien gezeigt haben das sowohl KVT 

als auch MBCT vielversprechende Therapieformen  zur Verringerung von depressiven 

Symptomen sind. Auch haben wir eine Verbesserung  in Bezug auf Angst, 

diabetesbezogene Belastungen und allgemeines Wohlbefinden erkannt. Die Effekte 

waren sowohl direkt nach der Behandlung als auch neun Monate nach der Behandlung 

sichtbar. Keine Einflüsse ergaben sich auf die Blutzuckerkontrolle. Darüber hinaus 

zeigte unsere Studie dass Personen mit niedriger Bildung oder ängstlicher 

Bindungsproblematik mehr profitierten von KVT im Vergleich zu MBCT. Personen die 

zuvor psychologische oder psychiatrische Behandlung erhalten hatten oder hohe 

diabetesbezogene Belastungen aufwiesen zeigten weniger psychologische 

Verbesserung nach den Behandlungen. Da die meisten Einflussfaktoren jedoch kein 

signifikantes Resultat zeigten, sind sowohl KVT als auch MBCT effektive Behandlungen 

für breite Schichten der Bevölkerung. 
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