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1 General introduction





General introduction

1Diabetes over the course of illness

Type 2 diabetes is a common chronic condition characterised by high blood glucose levels.
In 2011 around 834,000 people in the Netherlands were known with diabetes, of which the
majority (approximately 90%) has type 2 diabetes [1]. Risk factors for developing type 2
diabetes are increased age, family history of diabetes, belonging to an ethnic minority group
and lifestyle-related factors such as lack of physical activity, unhealthy dietary behaviours
and smoking [2]. On the long term, type 2 diabetes patients are at risk of microvascular
complications (retinopathy, nephropathy, neuropathy, foot problems) and macrovascular
complications (coronary artery disease, stroke, peripheral artery disease) [3]. Treatment
of type 2 diabetes is important to prevent or delay the development of complications and
maintain good health. This involves regulating blood glucose levels (glycated haemoglobin,
HbA1c), and optimising cholesterol levels and blood pressure. To maintain or achieve
adequate levels of blood glucose treatment usually starts with lifestyle recommendations
(quit smoking, increase physical exercise, weight loss, healthy diet) and can be extended
by the prescription of oral blood glucose lowering medication [4, 5]. Insulin therapy is
indicated when lifestyle and oral blood glucose lowering medication are not sufficient and
blood glucose levels remain too high [4, 5].

Despite these attempts to prevent complications, approximately half of the type 2 diabetes
patients have at least one complication of diabetes [6]. Risk factors for developing diabetes
complications are a longer diabetes duration, high blood glucose levels, high blood pressure
and high cholesterol levels. Neuropathy is the most common microvascular complication in
type 2 diabetes (6-34% of the patients), followed by retinopathy (4-21% of the patients) [6].
The focus of this thesis is mainly on macrovascular complications, present in 8-43% of the
type 2 diabetes patients [6]. More specific, we focus on patients with an acute coronary event
(ACE), which is often caused by coronary artery disease, the most common macrovascular
complication in type 2 diabetes [6]. ACE comprises myocardial infarction (MI) and unstable
angina pectoris (UAP). Treatment of an ACE consists of prescription of secondary prevention
medication (anti-thrombotic agent, beta-blocker, statin and angiotensin converting enzyme
inhibitor), and/or percutaneous transluminal coronary angioplasty (PTCA) and/or coronary
artery bypass graft (CABG). Therefore, in our thesis ACE was defined as a PTCA, a CABG
and/or MI.

The health status of type 2 diabetes patients changes over the course of illness as a result
of the occurrence of complications or changes in the treatment. It requires a continuous
adaptation of patients over time to cope with these changes and new situations. As a
result, patients may suffer from diabetes-related distress and/or problems regarding self-
management in different stages over the course of illness.

Diabetes-related distress

Coping with type 2 diabetes, treatment and progression of the disease can be burdensome.
Patients may experience negative emotions related to living with diabetes, known as
diabetes-related distress. Distress is an important construct covering concerns about disease
management, support, emotional burden, and access to care. Loss of control, feelings of
failure and lowered self-efficacy may also play a role [7, 8]. Distress reflects an expected
emotional response to a health situation [9]. Diabetes-related distress may change over
time as a result of adaptation to a life with diabetes, new information or progression of
the illness, such as the occurrence of complications or treatment intensification. Distress
in type 2 diabetes is associated with several clinically relevant aspects such as medication
adherence and glycaemic control [10, 11]. Several guidelines recommend to pay attention to
distress and to offer support for patients with increased distress, for example by means of
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Chapter 1

self-management education [4, 12].

Self-management

In all stages over the course of type 2 diabetes, self-management is an essential part of
diabetes care. Self-management has been defined as the ability of patients to manage
symptoms, manage treatment, cope with physical and psychological consequences and
making lifestyle changes inherent in living with a chronic condition [13]. Patients and their
families have to implement self-management activities in daily life and have to deal with
the potential of complications. Self-management is an on-going process and can become
complicated when the health situation of the patient changes. Patients may not only
be physically limited to perform self-management activities, but they also have to adapt
psychologically to the new situation. Self-management support can help patients with that
adaptation process each time when the course of illness changes.

Two psychological concepts that have proven to be key factors of self-management of
chronic illness are central in this thesis: illness perceptions and self-efficacy. To cope with
a chronic illness in daily life, patients try to explain their health situation by developing
their own personal perceptions of the illness, including thoughts about its cause, perceived
symptoms attributed to the disease (identity), timeline, the perceived consequences, and
the perceived amount of control they have over the illness [14]. Later research added illness
coherence (how well the patients feel they understand the illness), treatment control and
emotional representation to these five dimensions [15]. According to the Common-Sense
Model of self-regulation, patients try to understand a health threat by developing their
own cognitive and emotional perceptions of that threat [16]. Self-efficacy, the other central
concept in this thesis, can be defined as a person’s confidence in his or her ability to
perform specific behaviours that are considered beneficial. According to Bandura’s Social
Cognitive Theory, self-efficacy is potentially modifiable and can have an impact on health
status, motivation levels and adherence to prescribed regimens [17]. Interventions focusing
on improving self-efficacy can be successful in improving self-management and chronic
disease outcomes in diabetes and cardiac patients [18–21]. Better self-management can
decrease diabetes-related distress [22]. A strong relationship exists between self-efficacy and
disease-related distress on the one hand and self-management behaviour on the other [23].
Positive illness perceptions are associated with better self-management and less distress
[24, 25]. Self-efficacy and illness perceptions are related: more self-efficacious persons are
more likely to perceive their illnesses to be controllable [26]. We hypothesise that a tailored
intervention that succeeds in increasing self-efficacy and improving illness perceptions will
lead to better self-management and will decrease diabetes-related distress (Figure 1.1).

Many programs have been developed to support type 2 diabetes patients on self-manage-
ment [27]. However, most programs show only modest effects and the long-term effects are
generally unknown [28, 29]. A tailored approach in which the characteristics of patients are

Self-efficacy

Illness perceptions

Self-management Diabetes-related distress

Figure 1.1: Hypothesis
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General introduction

1taken into account might improve treatment outcomes [30]. In a tailored approach, issues
can be identified that are relevant to particular patients and can directly support these
patients [31]. Furthermore, patients’ own preferences and preserved capacities should be
taken into account [32]. Because of the on-going nature of type 2 diabetes as described
above, self-management support programs should not follow a ‘one size fits all’ approach,
but should focus on challenges patients face in the different stages over the course of illness.

Diacourse study

The Diacourse study was designed to investigate the effectiveness of three tailored supportive
interventions to improve type 2 diabetes patients’ self-management and to decrease diabetes-
related distress in three different stages over the course of illness. Because of the different
nature of the adaptive tasks patients and partners may encounter in different health
situations, different kinds of support might be beneficial in different stages.

In the first years after the diagnosis, patients and partners have to learn to cope with their
diabetes in daily life and in their partner-relationship. Health care professionals can support
them with that process. Intervention 1 aimed to support type 2 diabetes patients and their
partners in the first years after the diagnosis in successfully integrating the diabetes (care)
into their daily lives. The focus of this group-based intervention led by diabetes nurses was
on stimulating beneficial illness perceptions, challenging misconceptions and strengthening
congruence between the illness perceptions of the patient and his/her partner.

After several years, when many patients start to develop complications, they have to deal
with symptoms and find ways to cope with further deterioration of their health. Social
support from peers might be beneficial in that stage. Peers can help patients to get over
the loss of health and reduce feelings of loneliness and isolation by experiencing that many
others have the same problems. Therefore, social support from peers is the key component
of intervention 2, a group based intervention developed to support patients who have a
longer diabetes duration (> 3 years).

The occurrence of an ACE in type 2 diabetes patients is likely to complicate self-
management even more, since patients have to learn to cope with the physical and
psychological consequences of the ACE and with the combination of the ACE and diabetes
in daily life. Because of the complexity of the situation, patients might lose confidence in
performing self-management activities. Intervention 3 (The Diacourse-ACE study) aimed
to support patients and their partners who have recently been confronted with a first ACE
and focused on increasing self-efficacy and improving illness perceptions. Since patients are
in a medically complex situation the intervention was tailored to the specific situation of
the patient and his/her partner and took their preferences and competences into account.

The effectiveness of these interventions was tested in randomised controlled trials. This
thesis is about the third intervention, the Diacourse-ACE study, focusing on type 2 diabetes
patients who are confronted with a first ACE.

The combination of type 2 diabetes and ACE

Self-management and health status

Despite the patients’ own efforts on self-management and despite appropriate medical
treatment, they may be confronted with macrovascular complications like an ACE. Such
a disappointing experience may evoke depressive feelings, which in turn may hamper the
adherence to medical treatment. When type 2 diabetes patients are confronted with an
ACE, they have to learn to cope with the combination of the two conditions in daily life
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[33]. They must psychologically adapt to the new situation, they have to cope with changes
in pharmacotherapy and have to make agreements on the monitoring scheme of different
healthcare providers. Also diabetes self-management activities cannot be performed as
before the ACE, for example because of physical problems which hinder patients to be
physically active. Previous research showed that type 2 diabetes patients with an ACE
experience low self-efficacy, low confidence in health professionals, feelings of hopelessness
and fatigue [34]. Peterson et al. [35] found that after an ACE diabetes patients have a
worse health status compared to patients without diabetes and suggest that interventions
are needed to improve outcomes.

Pharmacotherapy

Medical treatment is an important part of diabetes care. Controlling blood glucose levels,
blood pressure and cholesterol can reduce the cardiovascular risk in type 2 diabetes patients
[36]. However, taking large quantities of medication can be burdensome and result in distress
[37]. After an ACE, pharmacological treatment is likely to be changed by the cardiologist
and patients will have to take even more mediation, which may be confusing and distressing.
Medication non-adherence is highly prevalent among patients with type 2 diabetes and
cardiovascular disease and is associated with adverse outcomes [38, 39].

Period of discharge

A lack of information provision during hospitalisation and after discharge is often reported
by patients hospitalised with a myocardial infarction [40]. Patients’ discomfort, energy
limitation, decreased mobility, denial and anxiety are obstacles to absorb new information
[40]. Patients often report that information about their health situation is lacking or too
vague or too general [41, 42]. Furthermore, patients might be discharged before the full
effect of treatment is clear to them, they understand the treatment plan, and/or have the
confidence to perform self-management activities in daily life [43]. When more health care
professionals are involved in the treatment of a patient, advices from different health care
professionals could result in conflicting information [42]. This could be especially the case
for type 2 diabetes patients hospitalised for an ACE, since they already were under care
for their diabetes by the general practitioner, and now also have a cardiologist involved
in their care. The American Diabetes Association states that an overall discharge plan
should also focus the diabetes care and comprise a variety of aspects such as medication
reconciliation, scheduling follow-up visits with the different health care providers and
talking about medication adherence and health status [4]. Cardiac rehabilitation is widely
recommended for patients with an ACE. However, such programs focus mainly on the ACE
and the effect of it on exercise capacity is significantly lower in type 2 diabetes patients
than in patients without diabetes [44]. Appointment adherence is lower and attrition is
greater in type 2 diabetes patients as well [45]. For ACE patients with type 2 diabetes, a
more individualised approach is needed to support patients in the period after discharge.

Aims and outline of this thesis

1. To define the clinical profile and the difficulties encountered by type 2 diabetes patients
with a first ACE

2. To develop and evaluate a tailored supportive intervention for type 2 diabetes patients
with a first ACE

3. To examine diabetes-related distress and self-management over the course of illness
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General introduction

1The first part of this thesis describes the difficulties which type 2 diabetes patients
encounter after a first ACE. In chapter 2 we examined differences in patient characteristics
and clinical variables between patients with and without type 2 diabetes hospitalised with a
first MI, to gain a detailed understanding of the clinical profile of these patients. Chapter 3
focuses on secondary prevention in type 2 diabetes patients after a MI. We assessed whether
type 2 diabetes patients receive repeat prescriptions of secondary prevention medication
according to the guidelines. In chapter 4 the views, perceptions and feelings of type 2
diabetes patients and their partners after a first ACE with respect to follow-up care and
self-management support are reported.

The following chapters describe the development, design and main outcomes of the
tailored supportive intervention for type 2 diabetes patients after a first MI. In chapter 5
the development, design and methods of the intervention are described. The effectiveness of
the tailored supportive intervention on diabetes-related distress, psychological well-being
and clinical variables is presented in chapter 6. Chapter 7 reports the results of the
intervention on illness perceptions. In this chapter, we also examined the mediating effect
of illness perceptions on the other outcomes.

In the third part of the thesis we focus on diabetes-related distress and self-management
in type 2 diabetes over the course of illness. For the final two chapters, data of the complete
Diacourse study are combined. Chapter 8 describes the relation between illness duration
and diabetes-related distress, and the impact of complications and medical treatment on
that association is studied. Likewise, the association between illness duration and self-care,
taking into account the impact of complications, medical treatment and diabetes-related
distress, is examined in chapter 9.

In the general discussion (chapter 10), we consider our results, interpreter them in the
light of developments in the current literature and discuss our methods, consequences and
clinical implications of our findings.
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Chapter 2

Abstract

Aims: The aim of this cross-sectional study was to explore differences in clinical charac-
teristics of patients with and without type 2 diabetes hospitalized with a first myocardial
infarction (MI).

Methods: In this cross-sectional study we examined differences between patients with
and without type 2 diabetes hospitalized with a first MI (n = 563). Logistic regression
modelling was used to examine the association between diabetes and age of occurrence of
MI. We adjusted for gender, systolic blood pressure (BP), lipids and creatinine level to
examine whether these variables explained the association between type 2 diabetes and age
of occurrence of MI.

Results: Among 563 patients with a first MI, diabetes patients (n = 77) were older than
non-diabetic patients (67.8 ± 10.9 vs. 64.4 ± 13.4 years, p < 0.05), had lower LDL (2.5 ± 0.8
vs. 3.4 ± 1.1 mmol/l, p < 0.001) and total cholesterol levels (4.4 ± 0.9 vs. 5.4 ± 1.2 mmol/l,
p < 0.001), but higher systolic BP (150.3 ± 29.9 vs. 141.7 ± 27.5 mmHg, p < 0.05) and
higher levels of triglycerides (1.7 (IQR: 1.2-2.4) vs. 1.5 (IQR: 1.1-2.1) mmol/l, p < 0.05)
and creatinine (90 (IQR: 72-110) vs. 82 (IQR: 72-95) µmol/l, p < 0.05). The association
between type 2 diabetes and age of occurrence of MI was largely explained by cholesterol
levels.

Conclusions: Patients with type 2 diabetes were older when hospitalized with a first
MI. This difference was largely explained by differences in cholesterol levels. The lower
cholesterol levels and older age of occurrence of MI in type 2 diabetes patients compared to
non-diabetic patients reflect the results of successful systematic monitoring and improved
primary prevention in type 2 diabetes.
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Clinical characteristics of myocardial infarction patients with and without diabetes

2

Introduction

Type 2 diabetes is associated with an increased risk of coronary heart disease [1]. However,
during the last decade the risk of cardiovascular disease in patients with type 2 diabetes
has improved significantly both in the US and in the UK [2]. Randomised trials showed
that the rate of cardiovascular events decreased from 3% to 2% in patients with type 2
diabetes [3]. Current guidelines recommend aiming for a LDL cholesterol below 2.6 mmol/l
in type 2 diabetes patients, using statins as the drug of choice. Lowering LDL cholesterol
by 1 mmol/l has shown to reduce the incidence of cardiovascular morbidity and mortality
in type 2 diabetes patients by 20 percent [4]. Large benefits are especially seen if multiple
risk factors are addressed simultaneously [5, 6].

The decrease in event rate may be explained by the implementation of guidelines for
type 2 diabetes. A study in eight European countries, with 73.7% of the patients recruited
from primary care, showed a rather good adherence to key recommended process measures,
which means that type 2 diabetes patients get their HbA1c, blood pressure and lipid levels
measured on a regular basis [3]. However, only 55% of the patients had a LDL level below
2.6 mmol/l. Lipid lowering drugs were prescribed in only two out of three of the patients
with type 2 diabetes. In the ADDITION-study, people were screened for type 2 diabetes.
Patients had type 2 diabetes, impaired glucose tolerance, impaired fasting glucose or normal
glucose tolerance. After three years of follow-up, patients without the diagnosis diabetes
but with an elevated cardiovascular risk score were receiving a less optimal control for their
cardiovascular risk factors, while screen-detected diabetic patients were controlled adequately
[7]. This indicates that having the diagnosis diabetes can be favourable for controlling risk
factors and decreasing the cardiovascular risk. Recent studies indeed showed that type 2
diabetes patients were slightly older than non-diabetic patients when hospitalized with a
MI [8, 9], although they had a worse cardiovascular profile.

This study aimed to explore differences in clinical characteristics of patients with and
without type 2 diabetes hospitalized with a first myocardial infarction, to assess whether
these differences reflect the results of the intensified primary in type 2 diabetes patients.
We specifically focused on the difference in age of occurrence of a first MI in patients with
and without diabetes.

Methods

Study population

Data for this cross-sectional study was collected from three non-university teaching hospitals
in the Netherlands. Data was obtained from all patients hospitalized with a first ST-elevation
MI (STEMI; ICD-10 I21.03-I21.3) or Non-ST-elevation MI (NSTEMI; ICD-10 I21.4) between
June 2010 and June 2011. Patients were excluded when they had type 2 diabetes de novo,
type 1 diabetes and/or were younger than 35 years.

Measurements

All patient characteristics were extracted from the electronic medical records. Data on systolic
blood pressure (BP), blood lipids (total cholesterol, LDL cholesterol, HDL cholesterol and
triglycerides), creatinine, non-fasting glucose and HbA1c at hospital admission was extracted.
Between the types of intervention we distinguished conservative therapy, percutaneous
coronary intervention (PCI) or coronary artery bypass grafting (CABG). The age of
occurrence of a MI was defined by age at which the patients were hospitalized with a
first MI. Type of MI is used as a measure of severity of MI. An STEMI is considered
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more severe and associated with more cardiovascular damage compared to a NSTEMI [10].
Furthermore, we assessed whether the patient had a history of type 2 diabetes, hypertension,
hypercholesterolemia or atrial fibrillation (AF).

Statistical analysis

Multiple imputation modelling was used to impute missing data (SPSS MVA procedure;
SPSS, Inc., Chicago, IL). We generalized 10 imputed datasets and used Rubin rules to
combine the estimates of the parameters [11].

Categorical variables were reported as numbers and percentages, normally distributed
continuous variables as means with standard deviations (SD), and non-normally distributed
continuous variables as median with interquartile ranges (IQR). We explored differences
in patient characteristics and type of intervention between type 2 diabetes patients and
individuals without diabetes with Chi-square tests, independent T-tests and Mann Whitney
U tests. To evaluate differences on severity of MI between patients with and without
diabetes, we compared proportions of type of MI for the two groups with a Chi-square test.
To determine whether type 2 diabetes is associated with the age of occurrence of MI, logistic
regression modelling was used with type 2 diabetes as outcome and age of occurrence of MI
as determinant. Multiple logistic regression analyses were used to adjust for gender, systolic
BP, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides and creatinine level, to
evaluate whether these variables explained the association between type 2 diabetes and age
of occurrence of MI.

In a sensitivity analysis we excluded patients from the hospital with a high amount of
missing values to examine the impact of these missing values. Additional analyses stratified
by gender were performed to examine the impact of gender on the results.

All analyses were performed using the SPSS version 20.0.

Results

Missing data for most parameters were below 5.7%, except for systolic BP (19.3%) and
history of hypercholesterolemia (18.5%). One hospital did not routinely measure triglycerides,
HDL cholesterol, LDL cholesterol and HbA1c. As a result, triglycerides (35.3%), HDL
(35.3%) and LDL cholesterol (36.1%) and HbA1c (66.7%) measurements showed relatively
high levels of missing values. The presence of missing values was not related to other
variables.

Characteristics of patients hospitalized with a first MI (n = 563), of which 14% had type
2 diabetes, are presented in table 2.1. Type 2 diabetes patients hospitalized with a first MI
were significantly older than non-diabetic patients and had lower LDL and total cholesterol
levels. Furthermore, they had a higher systolic blood pressure, higher levels of triglycerides
and higher levels of creatinine. As expected, they had higher glucose and HbA1c levels.
Type 2 diabetes patients more often had a history of hypertension, hypercholesterolemia
and AF. Type 2 diabetes patients and non-diabetic patients did not differ in type of MI.
Also, no differences in type of intervention were found.

Results of the multiple logistic regression analyses are presented in table 2.2. Type 2
diabetes was associated with the occurrence of a first MI at an older age. After adjusting
for total and LDL cholesterol, the association between diabetes and age of occurrence of MI
was no longer significant. A trend remained after adjusting for systolic BP and creatinine.
The association between type 2 diabetes and age of occurrence of MI remained significant
after adjusting for gender, HDL cholesterol and triglycerides.
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Table 2.1: Characteristics of patients with a first MI

Non-diabetic (n =
486)

Type 2 diabetes
(n = 77)

p-value

Age (years) 64.4± 13.4 67.8± 10.9 < 0.05
Male gender (%) 72.8 71.4 0.785
Systolic BP (mmHg) 141.7± 27.5 150.3± 29.9 < 0.05
Total cholesterol (mmol/l) 5.4± 1.2 4.4± 0.9 < 0.001
LDL cholesterol (mmol/l) 3.4± 1.1 2.5± 0.8 < 0.001
HDL cholesterol (mmol/l) 1.3± 0.4 1.1± 0.4 0.065
Triglycerides (mmol/l) 1.5 (1.1-2.1) 1.7 (1.2-2.4) < 0.05
Creatinine (µmol/l) 82 (72-95) 90 (72-110) < 0.05
Glucose (mmol/l) 6.8 (6.0-7.8) 9.9 (7.5-13.3) < 0.001
HbA1c (%) 5.7 (5.5-5.9) 6.6 (6.2-7.8) < 0.001
HbA1c (mmol/mol) 39 (37-41) 49 (44-62) < 0.001
History of hypertension (%) 31.4 70.7 < 0.001
History of hypercholesterolemia (%) 20.7 51.6 < 0.001
History of AF (%) 1.7 6.5 < 0.05
No monitoring (%) 55.0 n.a.
Type of MI 0.389

- STEMI (%) 52.7 51.9
- NSTEMI (%) 47.3 48.1

Intervention 0.306
- Conservative (%) 26.7 31.2
- PCI (%) 67.1 65.0
- CABG (%) 6.2 3.8

Table 2.2: The association of type 2 diabetes with age of occurrence of a first MI

OR (95% CI) p-value

Crude (type 2 diabetes) 1.02 (1.00-1.04) 0.033
+ Gender 1.02 (1.00-1.04) 0.036
+ Systolic BP 1.02 (1.00-1.04) 0.067
+ Total cholesterol 1.01 (0.99-1.03) 0.424
+ LDL cholesterol 1.01 (0.99-1.03) 0.354
+ HDL cholesterol 1.03 (1.01-1.06) 0.002
+ Triglycerides 1.03 (1.01-1.05) 0.006
+ Creatinine 1.02 (1.00-1.04) 0.087
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A sensitivity analysis showed that excluding the patients from the hospital with a high
amount of missing values did not considerably affect the results (data not shown). In analysis
stratified by gender, similar results for men and women were found (data not shown).

Discussion

In this study, we observed that patients with type 2 diabetes were older, had higher systolic
BP and had lower total and LDL cholesterol levels than patients without type 2 diabetes at
the time they were hospitalized with their first MI. The association between type 2 diabetes
and age of occurrence of MI was largely explained by total cholesterol and LDL cholesterol
levels.

The cardiovascular risk attributable to type 2 diabetes depends on the overall burden of
cardiovascular risk factors in individual patients. When these factors are controlled, the
cardiovascular risk decreases [5, 6]. Our finding that patients with type 2 diabetes are
confronted with a first MI at an older age than patients without diabetes might reflect
the results of the close monitoring of these patients [3]. According to the guidelines type
2 diabetes patients will receive primary prevention for controlling both the diabetes and
the co-existing cardiovascular risk factors on a more structured base and may be more
aggressively treated than people without type 2 diabetes but an elevated cardiovascular risk.
Indeed, the lower LDL and total cholesterol levels in patients with type 2 diabetes point to
successful primary prevention.

Previous studies also showed that type 2 diabetes patients were older when hospitalized
with a MI, although the differences between diabetic and non-diabetic patients were smaller
than in our study [8, 9]. Both studies did not differentiate between patients with a first and
recurrent MI. Besides, they did not adjust for lipid levels. The cross-sectional design of the
study does not allow us to conclude that the association between type 2 diabetes and age of
occurrence of MI is caused by primary prevention and close monitoring. It is known that
older people are at higher risk of having type 2 diabetes. The incidence of diabetes in the
Netherlands is 3.5 per 1000 for men and 2.8 per 1000 for women. The incidence increases
with age till 75 years, and decreases after the age of 75. The average age of type 2 diabetes
patients in the Netherlands is 64 years for men and 68 years for women [12]. This high
average age contributes most likely to the higher average age of type 2 diabetes patients
hospitalized with a first MI. Ten years ago it was demonstrated that patients with type 2
diabetes had a higher risk of MI than age-matched non-diabetic persons [13]. Irrespective of
whether people were diagnosed with type 2 diabetes before or during their hospitalization
for a MI, a higher age-matched risk of MI would lead to a lower average age of occurrence
of MI in type 2 diabetes patients compared to non-diabetic patients. We did find the
contrary. Since the association we found between diabetes and age of occurrence of MI was
explained by total and LDL cholesterol levels, it seems reasonable to assume that the higher
age of occurrence of MI in patients with diabetes reflects the results of successful primary
prevention in type 2 diabetes. Especially because it is known that lowering LDL cholesterol
by 1 mmol/l decreases the incidence of cardiovascular morbidity and mortality in type 2
diabetes patients by 20 per cent [4].

Some limitations need to be addressed. Although patients were included from three
different hospitals, selection bias cannot be ruled out. We have no information on mortality.
Thus we do not know whether there is a difference in mortality between type 2 diabetes
and non-diabetic patients before hospitalization with a MI. However, the HbA1c levels
of the type 2 diabetes patients in our study are similar to other diabetic patients in the
Netherlands [3] and the proportion of STEMI and non-STEMI in our study did not differ
between patients with and without diabetes and is comparable to other studies [14, 15],
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suggesting that the included MI patients are representative for the overall MI population
in the Netherlands. Although protocol issues resulted in high amounts of missing values,
a sensitivity analysis showed that this did not affect the results. Furthermore, we had
no information on what kind of medication for primary prevention patients already used
when they were hospitalized with a first MI. Without treatment, LDL-levels are likely to
be elevated in type 2 diabetes, and for that reason the low LDL cholesterol levels in our
population are suggesting that this risk factor is well monitored and controlled. Finally, we
had no information on BMI. Therefore, we were not able to take BMI into account in the
analyses. In the GUIDANCE study patients with a higher BMI were less likely to meet
targets for HbA1c and blood pressure [3].

To conclude, our findings show that currently type 2 diabetes patients have lower cholesterol
levels and experience a first myocardial infarction at older age than non-diabetic patients.
The association between type 2 diabetes and age of occurrence of MI was explained by
cholesterol levels. These finding might reflect successful primary prevention and systematic
monitoring in type 2 diabetes patients. Longitudinal studies, for example a matched cohort
design where patients with a first time diagnosis of diabetes are matched to patients without
diabetes and then followed until time of MI, are needed to examine the exact impact of
primary prevention in type 2 diabetes on the difference in age of occurrence of MI between
patients with and without diabetes.
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Abstract

Background: Secondary prevention is efficient in reducing morbidity and mortality after
a myocardial infarction (MI). However, both short-term and long-term mortality after MI
remains relativity high in type 2 diabetes patients.

Objective: To evaluate repeat prescriptions of secondary prevention medication (anti-
thrombotic agent, beta-blocker and statin) in type 2 diabetes patients with a previous
MI.

Methods: Data of 1,009 type 2 diabetes patients with a previous MI were extracted
from the Julius General Practitioners’ Network database. The proportion of patients with
recent repeat prescriptions of guideline-based medication was determined. Furthermore,
repeat prescriptions was determined six months, one year, two years and five years after MI.
Generalized linear models were used to examine changes over time. Multivariate logistic
regression analysis was used to analyse the association between patient characteristics and
prescription.

Results: Only 46% of all type 2 diabetes patients with a previous MI had a recent repeat
prescription for all three medicines. An increase in prescription over time was found for
statins (p = 0.001). Older aged people (OR: 0.99, 95% CI: 0.98-1.00) were less likely to
receive the combination of all three.

Conclusion: A substantial proportion of type 2 diabetes patients with a previous MI did
not receive guideline-based secondary prevention. Prescription rates were quite stable over
time. This study confirms the need for a different approach to achieve an improvement of
secondary prevention in type 2 diabetes patients with a previous MI. General practitioners
can play an important role in this respect by being extra alert that prescription occurs
according to the guidelines.
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Background

Patients with type 2 diabetes mellitus are at higher risk of cardiovascular events compared to
patients without diabetes. Over the last decades, mortality rates after myocardial infarction
(MI) have decreased in the Netherlands due to improved treatment in the acute phase and
more aggressive secondary prevention [1]. Nevertheless, mortality is relatively high among
type 2 diabetes patients compared to patients without diabetes, especially after recurrent
events [1]. Evidence-based secondary prevention medication is efficient in reducing mortality
and morbidity after MI [2]. Guidelines on secondary prevention therapy include a lifelong
repeat prescription of at least a combination of an anti-thrombotic agent, a beta-blocker
and a statin to all patients [3]. In the Netherlands, the cardiologist is responsible for the
initial prescription of secondary prevention therapy. After hospital discharge, the general
practitioner (GP) manages lifelong repeat prescriptions. It has been found that although
the combination of these medicines is initially prescribed in 70% of the patients at discharge,
after one month only 48% continues to use all three [4].

Previous research in Dutch primary care showed that the quality of diabetes care has
improved over the past years, with improvements in adherence to management guidelines in
terms of recommended process measures and good intermediate cardiometabolic outcomes
(including HbA1c, blood pressure and cholesterol levels) in type 2 diabetes [5]. However,
undertreatment for blood pressure and glucose remained prevalent in 61% and 53% of
the patients [6]. In other countries, secondary prevention therapy was unsatisfactory in
cardiovascular patients, especially patients with type 2 diabetes did not reach treatment
targets [7, 8]. This insufficient secondary prevention has been associated with several patient
characteristics such as older age, female gender, less comorbidity and a low social-economic
status [9, 10]. Against that background, and taking into account that mortality remains
relatively high in type 2 diabetes after a MI, the aim of this study was to evaluate the level of
ongoing secondary prevention in type 2 diabetes patients with previous MI in Dutch primary
care. It should be noted that in the Netherlands anti-thrombotic agents, beta-blockers
and statins are in principle all fully reimbursed for all patients. We aimed to examine
whether type 2 diabetes patients with a previous MI have ongoing repeat prescriptions
of guideline-based preventive medication and to assess the association between patient
characteristics and the above mentioned medicines. Furthermore, we assessed the changes
in prescription rates over time after the MI.

Methods

Study population

Data were obtained from the Julius General Practitioners’ Network (JGPN) database,
which contains routine healthcare data anonymously extracted from electronic primary care
settings in the area of Utrecht [11]. The database includes data on medication prescribed by
both primary care and secondary care physicians. We used data from 56 general practices,
covering a population of 11,267 type 2 diabetes patients (coded according to the International
Classification of Primary Care (ICPC) as T90.02). Inclusion criteria were (1) a diagnosis
of type 2 diabetes; and (2) a previous MI. Exclusion criteria were (1) a diagnosis of type
2 diabetes before the age of 35 years; (2) no or incorrect data on date of birth, type 2
diabetes diagnosis and/or occurrence of MI; and (3) no longer registered at one of the
general practices included in the JGPN (Figure 3.1).

33



Chapter 3

56 General practices with
11,267 type 2 diabetes patients

Excluded
Diagnosis type 2 diabetes < 35

year
n = 291

Excluded
No or incorrect data on date of
birth, date type 2 diabetes was
diagnosed and/or date MI was

diagnosed
n = 29 Excluded

No longer at the general
practice

n = 838

n = 10, 109

Patients with MI
n = 1009

Patients without MI
n = 9100

Figure 3.1: Patient enrolment

Measures

Data were extracted between March 2012 and July 2012. From all included patients,
data were retrieved with regard to patient characteristics, prescribed medicines, date of
diagnosis of type 2 diabetes and date of occurrence of MI (ICPC K75.00 or K76.00). Patient
characteristics included age, gender and socio-economic status (SES). Low SES was defined
as whether the patient lives in an area with a postal code belonging to disadvantaged
areas [12]. Prescription of guideline-based medication was defined as a prescription of an
anti-thrombotic agent (ATC B01A), a statin (ATC C10AA) and a beta-blocker (ATC C07A).
Recent (i.e. at date of data extraction) repeat prescription was defined as being present if
any beta-blocker, any statin and any platelet aggregation inhibitor or oral anticoagulant
had been prescribed within six months before data extraction.

Statistical analysis

Baseline characteristics are presented as mean values with standard deviations (SD) or
numbers with percentages. The proportion of patients with recent repeat prescriptions of
the above mentioned classes of drugs was calculated. In addition, prescription rates were
determined at different time points after MI (after six months, one year, two years and
five years). Generalized linear models (GLMs) for repeated measures were used to examine
changes over time. When appropriate, a Bonferroni test for multiple comparisons was used
for post-hoc analysis.

To evaluate the association between age, gender, SES and duration of type 2 diabetes on
the one hand and repeat prescription on the other, multivariate logistic regression analysis
was performed. To determine if the prescription rate was influenced by whether the MI
occurred before or after type 2 diabetes diagnosis, chi-square tests were used to compare
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recent prescription rates of the three medicines and the combination in the group who first
had type 2 diabetes with the group who first had the MI. All analyses were performed using
SPSS version 20.0 [IBM SPSS statistics].

Results

Baseline characteristics

The study population consisted of 1009 patients (mean age 71.2±10.8 years; 68% male) with
type 2 diabetes and previous MI (Table 3.1). The median (IQR) duration since diagnosis of
type 2 diabetes was 6.0 (3.0-9.0) years. The median (IQR) time since MI was 6.1 (3.1-12.5)
years. A low SES score was found in 15% of the patients (n = 154).

Table 3.1: Characteristics of type 2 diabetes patients with MI and proportion ongoing (i.e. between
March 2012 - July 2012) prescription rates of secondary prevention medication

n = 1009

Age, mean ± SD 71.2± 10.8
Male gender, % (n) 67.6 (682)
Median (IQR) duration since type 2 diabetes diagnosis (years) 6.0 (3.0-9.0)
Median (IQR) duration since MI (years) 6.1 (3.1-12.5)
Low social-economic status, % (n) 15.3 (154)
Occurrence of MI before diagnosis type 2 diabetes, % (n) 45.1 (455)
Medication type, % (n)

- Anti-thrombotic agent 77.8 (785)
- Beta-blocker 60.2 (607)
- Statin 70.4 (710)
- All three 45.9 (338)

Secondary prevention

Of all patients with type 2 diabetes and previous MI, only 46% were recently (i.e. at
date of data extraction) registered with prescriptions of all three recommended medicines
(Table 3.1). The proportion of patients with a repeat prescription for at least one of the
three guideline-based medications was much higher, namely 87%. Of the three medications,
beta-blockers were the least prescribed (60%) and anti-thrombotic agents were most often
prescribed (78%) (Table 3.1). Regarding time elapsed since MI, no differences were found for
anti-thrombotic agent, beta-blocker and the combination of the three medications (Figure
3.2). Change in prescription rates over time was found for statin prescription (p = 0.001).
Post-hoc analyses revealed significant increases between prescription rates at six months
and one year (61% vs. 69%, p = 0.019), and between six months and five years (61% vs.
71%, p = 0.002), with the lowest prescription rates at six months after MI. In 45% of the
patients the occurrence of MI was before the date type 2 diabetes was diagnosed. In these
patients, the MI was diagnosed on average 8.6 ± 7.0 years before the diagnosis of type 2
diabetes. Whether the occurrence of MI was before or after the type 2 diabetes diagnosis
had no impact on the prescription rates (anti-thrombotic agent: X2 = 0.092, p = 0.762;
beta-blocker: X2 = 0.306, p = 0.580; statin: X2 = 1.497, p = 0.762; all three: X2 = 0.125,
p = 0.724).
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Anti-thrombotic agent (%) 71.6 75.7 75.9 78.1 0.052
Beta-blocker (%) 54.2 55.9 54.7 57.4 0.700
Statin (%) 61.2 68.5 64.9 70.9 0.001
All three medicines (%) 38.9 41.3 40.1 45.2 0.153

Figure 3.2: Proportion of prescriptions for guideline-based medication – changes over time after the
MI

Determinants of treatment

A one year increase in age decreases the odds of getting all medicines prescribed by
approximately 1.3% (OR: 0.99, 95% CI: 0.98-1.00) (Table 3.2). Analysis of determinants
for a repeat prescription of one of the three medicines showed that women were less likely
than men to have a repeat prescription of an anti-thrombotic agent (OR: 0.73, 95% CI:
0.53-0.99). Older aged patients had less frequently a repeat prescription for a statin (OR:
0.98, 95% CI: 0.97-0.99) (Table 3.2).

Table 3.2: Independent determinants for prescription of anti-thrombotic agent, beta-blocker, statin
or the combination of all three

Anti-thrombotic
agent

Beta-blocker Statin All three

Determinant OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age 0.99 (0.98-1.04) 0.99 (0.98-1.01) 0.98 (0.97-0.99)∗∗ 0.99 (0.98-1.00)∗∗

Gender (female ref) 0.73 (0.53-0.99)∗∗ 0.83 (0.64-1.08) 0.90 (0.67-1.19) 0.79 (0.61-1.03)∗

SES (low ref) 0.79 (0.50-1.23) 0.75 (0.52-1.08) 0.90 (0.61-1.01) 0.78 (0.55-1.10)
Duration type 2 diabetes 1.01 (0.98-1.04) 1.01 (0.98-1.01) 0.99 (0.97-1.01) 1.00 (0.98-1.02)

∗p < 0.10; ∗∗p < 0.05
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Conclusions

The results of the current study show that a substantial proportion of type 2 diabetes patients
who experienced a MI did not receive optimal evidence-based secondary cardiovascular
prevention. Only 46% of the patients we found to have ongoing repeat prescriptions for the
combination of an anti-thrombotic agent, a beta-blocker and a statin. The lowest recent
repeat prescription rates were found in older patients. The prescription rates were quite
stable over time, with only a significant increase in the proportion of patients with a repeat
prescription of a statin.

The proportion of patients with prescriptions for guideline-based medication in our study
is within range of previously found proportions (for beta-blocker and statin). In a study
in India among 2,290 patients with heart disease (45% with type 2 diabetes), 89% had a
prescription for aspirin, 59% for a beta-blocker and 67% for a statin [13]. In Ireland, a
study among 1,746 diabetic patients with ischemic heart disease reported that 77% had a
prescription for aspirin, 35% for a beta-blocker and 37% for a statin [14]. These studies did
not report the proportion of patients with the combination of the three medicines. The
low percentage of patients with repeat prescriptions of guideline-based medication in our
study might be the result of an omission of prescribing at different moments. First, it is
possible that the hospital-based physician responsible for secondary prevention did not
initially prescribe all three drugs. However, it was previously found that prescription rates
at discharge were much higher (anti-thrombotic agent: 91%; beta-blocker: 86%; statin:
80%) [15]. In that study, the combination of all three medicines was prescribed in 70% of
the patients, but after one month only 48% continued to use all three. Moreover, which
medication is prescribed by the GP depends strongly on the initially prescribed medication in
the hospital [16]. A second possibility might be that patients do not visit the GP for repeat
prescriptions and decide by themselves to discontinue the medication. A previous study
showed that in 61% of the patients who discontinued medicines, this was self-determined
[17]. In that study, an important factor associated with self-discontinuation was having
no pharmacy coinsurances. Since Dutch diabetes patients get full reimbursement, the
proportion of patients self-discontinuing in our study is likely to be lower than 61%. A third
option is that the GP might decide together with the patient not to prescribe some of the
medicines, for example because of side effects or drug-interactions. As described above, it is
known that prescription rates are much higher at discharge and discontinuing occurs mostly
in the first month after discharge without involvement of the GP. This might be the result
of patients experiencing difficulties in coping with pharmacotherapy, especially in the first
period after discharge, which in turn might induce discontinuation and the absence of repeat
prescriptions on the long term. In a focus group study, we indeed found that patients with
the combination of type 2 diabetes and MI, experienced difficulties after discharge from
hospital on coping with the amount of medicines and the adverse effects of pharmacotherapy
[18]. In our study, the proportion of patients receiving the guideline-based medication was
already low in the first year after discharge and no further decrease was seen in the following
years. Moreover, a small increase over the years is found with higher prescription rates five
years after MI, especially for a statin. This increase might be explained by the fact that
type 2 diabetes patients visit their GP regularly to control the diabetes and cardiovascular
risk factors in a time period in which statin prescription has become more common and
target levels decreased.

The suitability of guidelines to the individual patient care can be questioned. On the one
hand, an individualized treatment approach and shared decision making between patient
and GP regarding treatment is important and appreciated by patients [19]. On the other
hand, guidelines are developed to be applicable to the majority of the patients. Since
discontinuation of secondary medication is associated with a higher mortality [15], it can
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be thought that it is important to prescribe medication according to the evidence-based
guidelines. Although GPs may have good reasons not to prescribe the combination of all
three medicines (e.g. the possible adverse effects could be considered being disproportionate
to the benefits in prolonging life expectancy), it is unlikely that they have such a good
reason in the majority (in our study more than 50%) of the patients. Future studies should
investigate the reasons for not prescribing according to the guidelines to provide insight into
whether guidelines regarding secondary prevention are not suitable to most of the type 2
diabetes patients, and therefore should be adjusted, or whether strategies are needed to
increase the adherence to guidelines.

Our findings concerning the determinants of secondary prevention are comparable to
other studies [9, 10]. Differential treatment patterns for women compared to men have been
described earlier. Previous research showed that in type 2 diabetes men were more likely
to receive a prescription for aspirin than women [9]. A possible explanation could be that
physicians believe that men have a higher risk of future cardiovascular events than women.
However, female gender is associated with a more adverse cardiovascular profile compared
to male gender in diabetes [20]. In Ireland women with type 2 diabetes did not achieve the
same decline in cardiovascular events and mortality as men [21]. Insufficient therapy could
at least partially explain the slower decline in male compared to female. Older patients were
also less likely to receive preventive medicines, both in our study and in previous reports [10].
In these patients the possible adverse effects could be considered being disproportionate to
the benefits in prolonging life expectancy. According to Dutch GPs, prescribing preventive
drugs in older patients also depends on the patient’s wishes and should be based on shared
decision making between GPs and patients [22].

In our study, 46% of the patients actually were diagnosed with MI before they were
diagnosed with type 2 diabetes. It can be thought that having the diagnosis diabetes before
having the MI can influence prescription. However, no differences were found between the
proportion of repeat prescriptions of the group with a type 2 diabetes diagnosis before or
after the occurrence of a MI.

It is important to note that we only focused on the prescription of medication. Medication
adherence is at least as important. Approximately a third of all patients who have had
a MI do not adhere to cardiovascular preventive treatment in the long term [23]. Our
study does not provide information about the adherence to the prescribed drugs. However,
to decrease mortality and recurrence rates, guideline-based medication should be at least
prescribed [4]. In the NICE guidance, the importance of the role of primary care in secondary
prevention is emphasized [24]. General practitioners and nurses are largely responsible for
prescription and monitoring of ongoing drug therapy. This requires effective communication
between secondary and primary care and management plans should be fine-tuned between
involved physicians. Also the American Diabetes Association recommends structured
discharge planning that should include (1) medication reconciliation; (2) structured discharge
communication; (3) discharge summary transmitted to primary care physician; (4) follow-up
visits scheduled with both primary and secondary care providers [25].

Our study had some limitations. First, we had no data on comorbidity. Therefore we were
not able to investigate the possible role of for example signs and symptoms of heart failure
peripheral arterial disease and hypertension next to the determinants used in this study.
Furthermore, the updated guidelines on secondary prevention suggest to prescribe also an
angiotensin receptor blocker instead of an ACE-inhibitor in patients who are intolerant
for ACE-inhibitors [24]. Since this was not in the guidelines when our data was extracted,
prescription rates of ACE-inhibitors/angiotensin-II-inhibitors are likely to be biased in our
study, and therefore we did not take these prescription rates into account in the current
study. Including ACE-inhibitors/angiotensin-II-inhibitors in our analysis would result in
an unrealistic low proportion of patients with prescriptions of the combination of all four
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guideline-based medicines, by all means lower than the 46% found for the combination of
all three.

In conclusion, a substantial proportion of patients with type 2 diabetes and previous MI
did not receive repeat prescriptions of guideline-based secondary prevention medication.
This is worrisome, since patients who do not receive repeat prescriptions of guideline-based
medication are at increased risk of future cardiovascular events. Older age was associated
with less preventive medicines. Given the high risk of future cardiovascular disease, this
study confirms the need for a different approach to achieve an improvement of secondary
prevention in patients with type 2 diabetes and previous MI, especially in older patients.
GPs can play an important role in this respect by being extra alert that secondary prevention
therapy occurs according to the guidelines. This issue could possibly be incorporated in the
annual diabetes check-up.
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Chapter 4

Abstract

Aims: Despite diabetes patients’ efforts to control their disease, many of them are confronted
with an acute coronary event. This may evoke depressive feelings and self-management
may be complicated. According to the American Diabetes Association, the transition from
hospital to home after an acute coronary event (ACE) is a high-risk time for diabetes
patients; it should be improved. Before developing an intervention for diabetes patients with
an ACE in the period after discharge from hospital, we want to gain a detailed understanding
of patients’ views, perceptions and feelings in this respect.

Methods: Qualitative design. Two semi-structured focus groups were conducted with 14
T2DM patients (71% male, aged 61-77 yrs.) with a recent ACE. One focus group with
partners (67% male, aged 64-75 yrs.) was held. All interviews were transcribed verbatim
and analysed by two independent researchers.

Results: Patients believed that coping with an ACE differs between patients with and
without T2DM. They had problems with physical exercise, sexuality and pharmacotherapy.
Patients and partners were neither satisfied with the amount of information, especially on
the combination of T2DM and ACE, nor with the support offered by healthcare professionals
after discharge. Participants would appreciate tailored self-management support after
discharge from hospital.

Conclusions: Patients with T2DM and their partners lack tailored support after a first
ACE. Our findings underpin the ADA recommendations to improve the transition from
hospital to home. The results of our study will help to determine the exact content of a
self-management support program delivered at home to help this specific group of patients
to cope with both conditions.
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Introduction

Self-management by patients and their families plays a crucial role to prevent complications
in type 2 diabetes (T2DM). Despite the patients’ efforts to control their diabetes, they may
be confronted with an acute coronary event (ACE); 19-23% of the ACE patients have a
history of diabetes [1–3]. This confrontation may evoke depressive feelings, not only because
of the physical problems, but also because people may experience a loss of control and
decreased self-efficacy. In addition, self-management may be complicated, since patients
also have to cope with the ACE in daily life [4, 5]. Diabetes and cardiac disease both are
associated with a decreased quality of life (QOL) [6, 7] and the combination of diabetes
and an ACE results in an even more decreased QOL from directly after discharge from the
hospital up until several years later [8, 9]. Better self-management capabilities can help
patients in the period after discharge to cope with the combination of T2DM and ACE.

According to the American Diabetes Association (ADA), the transition from the hospital
to home after an ACE is a high-risk time. The ADA states that diabetes discharge planning
should be part of an overall discharge plan for all hospitalised patients with diabetes, which
comprises a variety of aspects such as medication reconciliation, scheduling follow-up visits
with the different healthcare providers and talking about medication adherence and health
status [10].

Cardiac rehabilitation is widely recommended for patients with an ACE. However, benefit
of the rehabilitation program on physical functioning is significantly lower in type 2 diabetes
patients than in patients without diabetes [11]. Appointment adherence is lower and attrition
is greater in type 2 diabetes patients as well [12].

Interventions aimed at increasing self-management capabilities can help T2DM improve
functioning in daily life after discharge from hospital after an ACE. However, to the best of
our knowledge, self-management support for people with the combination of these conditions
in this period is scarce. Such an intervention should be tailored to the patient’s wishes,
and should take their preferences and preserved capacities into account [13, 14]. Treating
patients according to their preferences might improve treatment adherence and thus clinical
outcomes [15]. It is not known what patients with T2DM want regarding follow-up care
after an ACE. Because the partners have also to deal with the new situation, their opinions
should be examined as well.

We developed an intervention to support patients with T2DM and an ACE in the period
after discharge from hospital. A trained diabetes nurse will visit the patient three times at
their home, starting within three weeks after discharge from hospital, to increase their self-
efficacy and improve self-management. To determine the exact content of the intervention
and to tailor it to the needs of this specific groups of patients, we examined in a qualitative
study how T2DM patients experienced the follow-up care after an ACE, and to what extent
patients with T2DM and their partners need support on several important topics. Besides,
we assessed their ideas of the acceptability and efficacy of an intervention consisting of three
home visits by a diabetes nurse, and we gave patients the opportunity to do suggestions for
its content.

This article describes the results of the focus groups. The research questions were (1) how
did T2DM patients experience the follow-up care in the period after discharge from hospital
after an acute coronary event? ; and (2) what topics should be addressed in a self-management
support program after discharge from hospital for to T2DM patients and their partners? The
results of the focus groups are used to determine the exact content of the above mentioned
intervention.

45



Chapter 4

Methods

Research design

Semi-structured focus groups. Because of the exploratory character of the study, focus
groups were conducted, providing the opportunity to explore experiences about follow-up
care and opinions and expectations about a new supportive intervention. In addition, the
interaction between participants in the groups led to the expression of a wider variety of
opinions than might be the case if participants were interviewed individually or completed
questionnaires [16]. Grounded theory underpinned the study, as it is explorative in nature
and can be used to generate an hypothesis [17].

Participants/Sampling

Two focus groups were organised with a total number of 14 patients with T2DM and a
recent first ACE. All patients were asked to invite a close relative to attend a separate
focus group for partners. However, only three partners participated. Reasons for not
participating were travel distance, other activities/no time or no interest (Figure 4.1 and
4.2). We conducted separate focus groups for patients and their partners to avoid unwanted
influence of the absence or presence of a spouse on the patients’ active participation in the
group. Participants were recruited through convenience sampling via their cardiologists in
two hospitals from the Northern and Western part of the Netherlands. Inclusion criteria
were: (1) a history of T2DM for longer than a year; (2) discharged from hospital after a first
ACE 3-6 months before invitation; (3) sufficient physical and mental condition to attend the
focus group; and (4) sufficient understanding of the Dutch language. For pragmatic reasons,
the composition of the two groups was based on the distance between the place where
participants were living and the venue of the focus group. We were not able to segregate
focus groups by gender, type of ACE or age, but the groups did not differ on mean age and
all types of ACE were represented in both groups.

Data collection

During the focus group, the aim and procedure of the meeting were explained to the
participants. The participants were informed about the occupations of the researchers
and about their interest in doing research. The experienced moderator (KG, general
practitioner/assistant professor) was aware of the study objectives and led the discussion
by means of a semi-structured interview guide. The observer (MK, MSc in Neurosciences,
BSc in Psychology) took field notes and observed the groups. Based on literature, several
topics were addressed: impact of an ACE on patients with T2DM and on their partners,
general information received by the patients and their partners, physical activity, sexuality,
nutrition/diet, pharmacotherapy, professional support. The moderator read out questions
(Appendix 1) to which participants could express their agreement or disagreement using
green and red cards. They were asked to clarify their views and perceptions and to discuss
them. The questions were not pilot tested, since they were easily understandable and only
used to open the discussion. When needed, the questions could have been clarified during the
session. Participants were invited to bring up ideas for a suggested intervention consisting
of tailored support by a diabetes nurse for patients with T2DM and a recent ACE. Each
focus group session lasted two hours and was tape-recorded.
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Invited
n = 30

Interested
n = 20

Registered
n = 17

Participated
n = 14

Refuse: n = 10
• No time
• No interest in research
• Not able to attend the focus groups

Refuse: n = 3
• Not able to attend the focus groups on

the planned date

Drop-out: n = 3
• Illness
• (Family) circumstances

Figure 4.1: Flowchart inclusion patients

Invited
n = 20

Interested
n = 10

Registered
n = 5

Participated
n = 3

Refuse: n = 10
• No time
• No interest in research
• Not able to attend the focus groups

Refuse: n = 5
• Not able to attend the focus groups on

the planned date

Drop-out: n = 2
• (Family) circumstances

Figure 4.2: Flowchart inclusion partners
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Data analysis

Tapes were transcribed verbatim for analysis and transcripts were studied separately and
independently by two researchers (MK, AP). The transcript for each focus group was analysed
using the method of Krueger [18]. MK attended the focus group, made observational notes
and transcribed the tapes, thus data was familiarised. AP carefully read the transcriptions.
All sections relevant to the research questions were identified. Then these sections were
coded and different categories were generated to express the content of the sections from the
perspective of the focus of the research. Quotes were sorted out to compare statements from
participants. Catching quotes are used to illustrate the feelings and emotions of patients.
The results were summarised and discussed until agreement was reached. WinMAX 98 Pro
qualitative data analysis software was used to record and compare coding of transcripts.
Transcripts were not returned to participants.

Results

Participants

Of the 14 patients, 10 (71%) were male. Their median age was 71 years (range 61-77). The
median duration of T2DM was 7.5 years (range 1-23). For 54% of the patients, the GP was
the main care provider. Of the three partners (median age 71 years, range 64-75), two were
male (Table 4.1).

Table 4.1: Baseline characteristics of patients with type 2 diabetes and their partners

Patients (n = 14) Partners (n = 3)

Age (years) 71 (61-77) 71 (64-75)
Male gender (%) 71 67
Diabetes duration (years) 7.5 (1-23) n.a.
Type of ACE ( %, n)

- Angioplasty (PTCA +/- stenting) 21 (3) n.a.
- Bypass (CABG) 50 (7) n.a.
- Myocardial infarction + angioplasty 29 (4) n.a.

GP is main diabetes care provider (%, n) 64 (9) n.a.
Having a partner (%) 93 100

Data are expressed as median (range) or number (proportion).

Patients’ perspectives on follow-up care shortly after an ACE

Representative patients’ quotes are included in table 4.2.

ACE has major impact on patients with T2DM

When discussing the combination of T2DM and ACE, there were differences in the type
of concerns patients expressed (‘Yes, I’m really afraid that the diabetes makes the heart
problem worse. I’m scared to death.’ (male, 61 years)). Some were mainly worried about
their diabetes, whereas others were mainly worried about their ACE. Furthermore, they
had to cope with the ACE in daily life, which was impaired by the T2DM according to the
participants.
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Table 4.2: Quotes from the focus group participants

1 Impact of ACE and Type 2 DM
1.1 ‘After the diagnosis diabetes, I fell into a black hole. I didn’t know what to do at all. That

improved over two years. When I was finally able to cope with my diabetes, it was followed by
a heart problem. Somehow, because of the diabetes, you are more prepared for a heart problem.’
(male, 69 years)

1.2 ‘I have too much ‘ands’ in my diseases, ánd artrosis, ánd high blood pressure, ánd diabetes,
ánd heart. And then you are going to set priorities. I let my diabetes slip.’ (male, 69 years)

2 General information on Type 2 DM and ACE
2.1 ‘I think there is enough information available on diabetes, and enough information on heart

problems, but not on the combination of these two.’ (male, 77 years)
2.2 ‘I haven’t got enough information. I would have liked to attend an education day. It was a

mystery for me.’ (partner, male, 75 years)
2.3 ‘You said that diabetes is a risk factor for heart problems. We never knew that. They never

told us.’ (partner, female, 64 years)

3 Physical exercise
3.1 ‘I have received information about the angioplasty procedure but they haven’t told me to ‘go

exercise’ or ‘go do this’ or ‘build it up’ or something. So I did it myself.’ (female, 71 years)
3.2 ‘This is a big problem for me. I used to sport a lot. The cardiologist told me ‘You should do

whatever feels good to you, that’s alright’. And at the heart rehabilitation they want everybody
to do the same level of exercise. But for me that was too easy.’ (male, 61 years)

3.3 ‘Unfortunately, it took a long time before the heart revalidation group was started. He had to
wait several weeks.’ (partner, female, 64 years)

4 Sexuality
4.1 ‘I was allowed to do anything that felt all right for me; for me that was clear.’ (male, 61 years)

5 Nutrition/diet
5.1 ‘For me, combining the diet for diabetes and the heart is going fairly well. I also have a leaflet

which is very useful.’ (male, 61 years)

6 Medication
6.1 ‘I have to say, I attend two different clinics. And sometimes I received two different stories

about the diabetes, about the tablets and side-effects.’ (male, 69 years)
6.2 ‘From the hospital I received a folder in which all types of drugs are described, including the

intended effects and the possible side effects. I appreciated that very much.’ (female, 72 years)

7 Medical professionals
7.1 ‘At that moment, it was not clear to me for which problem I should attend which doctor. So I

called a doctor and then the assistant told me ‘you are at the wrong address.” (male, 66 years)
7.2 ‘And then I had an appointment with the GP, but he told me he hasn’t got enough time for me.

The GP told me I should make a double appointment. Well, then I do not want it anymore,
and I thought, ‘never mind.” (male, 64 years)

8 Partner
8.1 ‘We almost had arguments about it, because he wanted to go for a little trip around the block

on his bicycle and thought that would be all right. And I said ‘Don’t do that, you don’t know if
you are allowed to do so.” (partner, female, 64 years)

8.2 ‘As a partner, you always depend on the information your husband or wife gives you. Sometimes
they will explain it to you in their own advantage.’ (partner, female, 64 years)

9 Patients’ perspectives on self-management support
9.1 ‘If there had been a nurse, I would have liked that, yes. Then I would have thought, ‘Look,

they do care. Someone understands me.” (female, 71 years)
9.2 ‘For me, personally, they don’t need to visit me at home, but for my wife they do, because she

is more concerned than I am.’ (male, 64 years)
9.3 ‘For me it would be like a kind of open intake. Where they ask you ‘what problems or situations

do you encounter?’ And if you do this in your home, which means that the partner should be
there too, you will receive more information than talking to the patient alone.’ (male, 61 years)
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Six patients believed that coping with an ACE differs between patients with and without
T2DM, since the diabetes is an additional risk factor for the ACE and also affects other
organs. On the other hand, six patients thought that coping with an ACE does not differ
between patients with and without T2DM. Furthermore, participants thought that patients
with T2DM and an ACE tend to adopt healthier lifestyles, compared to ACE patients
without diabetes. One of the patients stated he was more prepared for an ACE, due to the
fact that he already had T2DM (quote 1.1).

The four patients who told that they experienced difficulties coping with more than
one disease, not only had to cope with T2DM and an ACE, but also with several other
complications, such as peripheral artery disease (quote 1.2).

The partners had their own ideas about the coping behaviour of the patients. One
confirmed that his partner with T2DM had ‘too many complications’, making coping more
difficult. Another thought that there is no difference in coping between ACE patients with
or without T2DM, which was in contrast to her partner. Also on other topics there were
striking differences between the patient’s and the partner’s statements, indicating that
partners are not always aware of the feelings of the patients (Table 4.3).

Table 4.3: Incongruent statements

Topic Statement patient Statement partner

Impact ACE and
diabetes

‘When I was finally able to cope with my
diabetes, it was followed by a heart problem.
Somehow, because of the diabetes, you are
more prepared for a heart problem.’

‘I don’t see a difference in how he reacted.
First he had diabetes, then the heart prob-
lem.’

General
information

‘I have had diabetes for one or two years
now.’

‘We didn’t know she had diabetes.’

Physical exercise ‘I would like to know more about what is
allowed.’

‘I think he sensed what he could handle. I
was more cautious.’

Sexuality ‘No, sexuality was not discussed in the hos-
pital.’

‘They told my husband that being sexually
active did not necessarily need to be a bar-
rier.’

Sexuality ‘You already have diabetes, which causes a
lot of problems, and then you think, ‘How
do I deal with this?’ If sexuality were not
an issue anymore, then it would have been
easier. But it is not.’

‘For us it was clear what to do and not to
do regarding sexual activity. We solved it
together.’

Medication ‘When I received that pile of medication, I
thought, ‘Gosh, is that me?’ A little more
understanding would have been nice.’

‘She actually dealt quite well with it.’

Information on the combination of T2DM and an ACE is lacking

Although participants stated that they were given a lot of information after the ACE, both
orally and by leaflets, nine patients and three partners reported some lack of information.
For example, some received enough information about the heart problem, but not about the
heart problem in combination with the diabetes (quote 2.1). Since patients had to cope
with the combination of the two conditions in daily life, they had the feeling additional
information could have been useful.

One of the participants stated to have received contradicting information from his diabetes
nurse and general practitioner (GP), making life more difficult (‘There is enough information,
but sometimes I get conflicting information. The diabetes nurse says one thing, but the
general practitioner says something else. So the information is not correct, that makes it
complicated.’ (male, 64 years)). Three participants had expected more information from the
healthcare professionals, for example about the combination of T2DM and an ACE (quote
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2.2). The lack of information and contradicting information induced uncertainties for the
patients.

Only three patients were satisfied with the amount of information they received after
discharge from hospital. Two patients had searched for information themselves. Remarkably,
two patients and two partners did not know that diabetes is a risk factor for an ACE (quote
2.3).

Confusion regarding physical exercise recommendations

Patients with an angioplasty did not receive physiotherapy or cardiac rehabilitation, in
contrast to patients with a bypass or a MI. For half of the patients, with different types of
ACEs, and for two partners, it was not clear what to do regarding physical exercise (quote
3.1), resulting in insecurity and anxiety. One patient reported that he knew himself what to
do. Some patients had other physical problems as well, such as back and hip problems. One
of them stated to be content that the revalidation for her ACE and hip had been combined.
Only two participants mentioned a cardiac rehabilitation course, and both said that it was
not tailored to their level of fitness (quote 3.2). Furthermore, they had to wait too long for
the course to start (quote 3.3).

Recommendations on sexual activity are lacking

Several patients did experience a lot of problems regarding sexuality, both physically and
mentally. Half of the patients reported nothing had been asked or discussed regarding
sexuality in the period after their ACE; they would like to have received more information
on this topic. T2DM patients may already have difficulties regarding sexuality, and the ACE
makes it even more complicated (‘In my opinion, you already have diabetes, which causes a
lot of problems, and then you think, how do I deal with this? It is allowed to have sex, but it
is so difficult all together. When you have diabetes for a very long time, and you use insulin,
you have so many physical discomforts. And then you have the heart on top of it, then you
think, hello, how how If sexuality were not an issue anymore, then it would have been easier.
But it is not.’ (female, 71 years)). Only one patient reported that sexuality was discussed
in the hospital (quote 4.1), two mentioned that information about sexuality was given as
part of the written take home information. In addition, one patient looked it up for herself.

One of the partners said that his wife received information on sexuality, although she
stated that sexuality was not discussed. In addition, the partner who said sexuality was
discussed with his wife did not know how to deal with sexuality after discharge from hospital.

Minimal problems with nutrition/diet

Nutrition was not problematic. Most participants already had a diet for their diabetes,
which was sufficient for their ACE as well (quote 5.1). Four patients reported that they
heard nothing from their cardiologist about diet. One patient was given different advices
from the GP and the diabetes nurse. Therefore, he figured out with his partner what to do
with nutrition. Three subjects searched for information themselves. The partners agreed
with the patients, nutrition was not problematic.

Difficulties in coping with the amount of medication and the adverse effects

In contrast to nutrition, medication was problematic. Especially in patients with the
combination of T2DM and ACE this is important, since they receive medications for both
conditions. Half of the patients reported lack of information about pharmacotherapy (quote
6.1). For example, they did not know the effects of the medication. In addition, six patients
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complained about side effects. Five patients were frustrated or distressed by the amount of
medication they had to take (‘I have to take 13 pills a day, for the diabetes and the heart,
which takes quite a lot. I feel like a totally different person. I don’t feel like myself anymore.
And there is no one I can talk about this.’ (male, 69 years)).

Only one patient had no problems with medication. Six patients reported that they had
received some information about medication in a leaflet as part of the take home information
from the hospital (quote 6.2).

One of the partners supported the patients’ view that the amount of medication was
problematic and frustrating. However, one other partner said that there was no problem,
although his partner with diabetes had difficulties in coping with the amount of tablets.
Furthermore, three patients and two partners visited their pharmacist several times to get
more clarity about the medicines. They appreciated these visits very much.

Dissatisfaction about support and accessibility of medical professionals

There was discussion about the support from healthcare professionals. This is especially
important in T2DM since they have to deal with a variety of health care professionals. Several
patients reported difficulties on this topic. Although they undertook action themselves, three
of them had difficulties in contacting the GP, which makes them frustrated. For example,
they would have liked to visit the GP, but the practice assistants were not cooperative
(quote 7.1). Another participant was not sure for which problem he had to contact which
professional. In addition, one of the partners said to forget some questions during the
consultation, due to time pressure (quote 7.2). Four patients reported no problems and said
they could contact the GP when needed. Most participants reported they would have liked
to have the information on all topics earlier in the hospital or shortly after discharge from
the GP. In addition, most were disappointed about the amount of empathy they received
from healthcare professionals and expected more support (‘If the GP had said ‘Gosh girl,
that is a whole bag full of medicines you have’, a little sympathy.’ (female, 71 years)).

Partners are worried and lack adequate information

Four patients stated they felt supported by their partners in coping with their ACE and
T2DM, although their partner had difficulties with the new situation as well. Furthermore,
most patients and partners agreed that the partners were worried about the situation of the
patients (‘I think, it is especially hard for the partners, since they worry the most ’. (male,
61 years)), resulting in overprotective behaviour. According to the patients, overprotection
of the partners made coping more difficult for the patients (quote 8.1). In addition, two
partners emphasised they were dependent on the patient which information they received
(quote 8.2). They would like to have objective information themselves from the healthcare
professionals. Patients also indicated that it is difficult when partners are not well informed.

Patients’ perspectives on self-management support

At the end of the session, a draft self-management support program for patients with T2DM
and a first ACE was discussed. According to the draft, the intervention would consist of three
home visits by a diabetes nurse. Patients and partners were invited to bring up suggestions
for this program. Almost all were positive about tailored self-management support and
mentioned several topics that were important in the period shortly after discharge from the
hospital. For example, three of them mentioned pharmacotherapy as an important topic;
they missed support in coping with the large amount of medications (due to the combination
of T2DM and ACE) and the side effects (‘I received a list with all medication I needed to
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take; my wife picked them up at our local pharmacy. She came home with that whole pack
of medicine, but I already had a whole bunch of medicine I needed to take. I cried.’ (male,
69 years)).

In addition, four patients stated that they would take the opportunity to ask questions
that arise over time to the diabetes nurse. Another important benefit of self-management
programs mentioned by the patients is the feeling to be supported and understood (quote
9.1).

According to six patients such a self-management program consisting of home visits is
not only beneficial for the patient, but also for the partner or other family members (quote
9.2). For them, coping with the new situation requires adaptations as well. For seven
patients, another important advantage of home visits would be that they can be tailored to
the patient’s specific situation (quote 9.3).

However, some patients were suspicious about the skills of a diabetes nurse and emphasised
that it would be necessary to train the nurses on heart problems. Two emphasised the
importance to feel comfortable with the nurse. Besides, three patients were suspicious
about the feasibility of such a program, because they question whether enough healthcare
professionals would be available to offer such a programme.

The partners thought it would be helpful and mentioned the same benefits as the patients.
The home situation would be a safe environment to discuss problematic topics.

Discussion

Half of the patients with T2DM considered themselves to be a specific group of ACE patients.
They have to cope with several diseases at the same time: T2DM, the ACE and other
complications. This makes coping with the occurrence of an ACE more burdensome. A lot
of general information may already have been given after an ACE about the ACE only, but
patients with diabetes reported lack of information on the combination of the ACE and
T2DM, resulting in uncertainties. They missed support and had difficulties in coping with
the two concomitant diseases. Furthermore, there were uncertainties regarding physical
exercise. Cardiac rehabilitation was not tailored to the individual levels of fitness. Coping
with problems regarding sexuality seemed to be problematic as well. Handling the large
amount of tablets and possible side effects was considered quite problematic and frustrating.
In contrast, most patients had no difficulties or worries about nutrition. Several partners
were over concerned and overprotective. Overall, patients were not satisfied with the current
follow-up care, resulting in negative feelings, frustrations and uncertainties.

Both patients with T2DM and their partners were positive about a self- management
support program delivered shortly after discharge from hospital. Previous research showed
that patients with diabetes have difficulties regarding self-management, especially when
they have to deal with complications [4, 5]. For example, they reported that important
information was lacking [19] or information was vague and too general [20]. This is in line
with our study, where several patients reported problems regarding information provision
after discharge, especially on the combination of the two conditions. Advices from different
health-care professionals could result in conflicting information [20], which was also reported
by patients in our study. In addition, from our study it became evident that patients are
confused by conflicting information, which is considered problematic. These studies did
not focus specifically on the combination of type 2 diabetes and ACE in the period after
discharge from hospital.

Previous studies on cardiac rehabilitation showed that it is not well implemented in
current clinical practice, although widely recommended for patients with an ACE. In the
Netherlands, a minority (28.5%-58.7%, depending on type of ACE) of the ACE patients
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receives cardiac rehabilitation [21]. The focus groups demonstrated that patients worried
about physical exercise since they were not sure whether they were allowed to do the former
exercises after their ACE. In addition, they were not satisfied with the cardiac rehabilitation
and they were upset since waiting lists were long. This is an indication that special attention
should be given to ACE patients with type 2 diabetes regarding physical exercise.

Healthcare professionals mostly do not discuss sexual concerns with hospitalised patients
[22, 23]. Reported reasons for not discussing sexual issues with heart patients are older age
of the patient, risk of increasing cardiac symptoms, fear of sudden cardiac death and raising
patient’s anxiety levels and lack of training [24, 25]. This is in line with our results; in spite
of the patients’ need to discuss sexuality, it was almost never mentioned by any health care
provider. This topic is especially important in T2DM patients, since they have experienced
difficulties regarding sexuality due to the diabetes which makes an ACE on top of that even
more burdensome. Furthermore, participants were feeling pessimistic about this.

In our focus groups, several concerns regarding medical treatment were mentioned. In
patients with the combination of T2DM and ACE this is even more difficult than in ACE
patients without diabetes, since patients receive medications for both conditions. People
felt frustrated about the amount of pills they had to take and the adverse effects. Previous
studies showed that medication non-adherence is prevalent among patients with diabetes
and cardiovascular disease and is associated with adverse outcomes [26, 27]. Mann et al. [28]
found that predictors of poor adherence are maladaptive illness perceptions, worries about
side effects and lack of self-efficacy. These predictors are modifiable [29, 30] and should be
addressed in interventions.

Patients in the focus groups stated that their partners were more worried than themselves.
This is confirmed by the partners. Both considered that as problematic and indicated that it
has a negative influence on their relation. Overprotection by the partner may be associated
with higher levels of distress in patients in several chronic diseases [31]. Therefore, partners
should be involved in supportive programs as well.

A previous study showed that patients are in need of structured follow-up after discharge,
and that a one-size-fits all approach is not suitable for most of them [20]. The participants
in our study also indicated that they consider themselves a specific group of patients, for
which the usual follow-up care is not sufficient. The American Diabetes Association (ADA)
[10] also recommends structured follow-up care after discharge. Interventions are needed
that focus on all topics addressed above and should be tailored to the individual needs of
the patient.

The small sample size of this study is a potential limitation that could reduce the
generalizability of the results and the issues that arise. In focus group research the amount
of sessions needed depends on whether an additional session provides new information [18].
In most studies two sessions are sufficient, and a third does barely add something new.
Data saturation was not assessed. We planned in advance to conduct two focus groups
for patients and one for the partners. The information given by the partners was mostly
complementary to the information given by the participants. We think their opinions are
valuable and should be included. The consistency between the groups and the agreement
with the literature suggests that the inferences are applicable to the majority of the patients
with T2DM and an ACE. Taken the above into account, and the fact that findings of this
study are exploratory with the aim to generate hypotheses, we believe that additional focus
groups would have had no added value. To make any strong conclusions about follow-up
care and self-management support for T2DM patients with an ACE and their partners, our
findings require further confirmatory evidence. Therefore, we will conduct a randomised
controlled trial to evaluate the efficacy of a supportive intervention for these patients and
their partners which is based on the results of the focus groups.
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Conclusion

Patients with T2DM and their partners are lacking tailored support after a first ACE. These
findings underpin the ADA recommendation to improve the transition from hospital to
home. Interventions should be tested to fill this gap. The results of our study will help to
determine the exact content of a self-management support program delivered at home to
help this specific group of patients to cope with both conditions.
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Appendix 1: Structure of the focus group sessions

1. Do you think there is a difference in the way people with diabetes cope with a heart
problem compared to people without diabetes? Why do you think so?

2. Do you think there is enough information available for people with diabetes and a
heart problem? Can you explain this?

3. Was it clear to you which things you could or could not eat/which diet you had to
follow after the heart problem. If not, can you explain this in more detail?

4. Was it clear to you to what extent you could be physically active? Would you have
liked it if you had received more support/information in the period after discharge
from the hospital? If yes, from who?

5. Was it clear to you to what extent you could be sexually active? Would you have
liked it if you had received more support/information in the period after discharge
from the hospital?

6. My medicine use became too complicated after the heart problem. Do you agree or
disagree? Would you have liked it if you had received more support with this in the
period after discharge from the hospital? If yes, from who?

7. Was it clear to you for which problem you had to visit which doctor?
8. I would have liked it if I was visited at home after my heart problem by a nurse who

was there for me and could help me with all sorts of problems which I encountered.
Do you agree or disagree? Can you explain this? How should such visits look like?

9. To which extent should you have liked it if your partner/close relatives was involved
in the after-care? How can this be done?
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Chapter 5

Abstract

Background: Type 2 diabetes mellitus patients with an acute coronary event (ACE)
experience decreased quality of life and increased distress. According to the American
Diabetes Association, discharge from the hospital is a time of increased distress for all
patients. Tailored support specific to diabetes is scarce in that period. We developed an
intervention based on Bandura’s Social Cognitive Theory, Leventhal’s Common Sense Model,
and results of focus groups. The aim of this study is to evaluate the effectiveness of the
intervention to reduce distress in type 2 diabetes patients who experienced a first ACE.

Methods: Randomised controlled trial. Two hundred patients are recruited in thirteen
hospitals. A diabetes nurse visits the patients in the intervention group (n = 100) at
home within three weeks after discharge from hospital, and again after two weeks and two
months. The control group (n = 100) receives a consultation by telephone. The primary
outcome is diabetes-related distress, measured with the Problem Areas in Diabetes (PAID)
questionnaire. Secondary outcomes are well-being, health status, anxiety, depression, HbA1c,
blood pressure and lipids. Mediating variables are self-management, self-efficacy and illness
representations. Outcomes are measured with questionnaires directly after discharge from
hospital and five months later. Biomedical variables are obtained from the records from the
primary care physician and the hospital. Differences between groups in change over time
are analysed according to the intention-to-treat principle. The Holm-Bonferroni correction
is used to adjust for multiplicity.

Discussion: Type 2 diabetes patients who experience a first ACE need tailored support
after discharge from the hospital. This trial will provide evidence on the effectiveness of a
supportive intervention in reducing distress in these patients.
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Background

General background

Type 2 diabetes patients have an increased risk of an acute cardiac event (ACE) [1–3].
Self-management by patients and their families plays a crucial role to prevent complications
in type 2 diabetes. Despite the patients’ own efforts on self-management, they may be
confronted with an ACE; 19-23% of the ACE patients have a history of diabetes [4–6]. This
confrontation may evoke depressive feelings, not only because of the physical problems, but
also because they may experience a loss of control and decreased self-efficacy. In addition,
self-management may be complicated, since patients also have to cope with the ACE in daily
life [7, 8]. It is known that type 2 diabetes and cardiac disease are both associated with
decreased quality of life (QOL) [9–11]. The combination of the two conditions decreases
QOL even more [12–14]. Taken all these factors into account, it seems that self-management
support is of high importance in the first period after the occurrence of an ACE [15]. This
should address both the individual patient and the partner, since both have to adapt to the
new situation. Furthermore, partners influence the way type 2 diabetes patients cope with
their condition [16, 17].

Cardiac rehabilitation is widely recommended for patients with an ACE. However, the
benefit of the rehabilitation programme on physical functioning is significantly lower in type
2 diabetes patients than in patients without diabetes [18]. Appointment adherence is lower
and attrition is greater in type 2 diabetes patients as well [19].

Altogether, the above mentioned factors may result in increased diabetes-related distress
in type 2 diabetes patients after a first ACE. Distress is an important construct covering
concerns about disease management, support, emotional burden, and access to care. Loss of
control, feelings of failure and lowered self-efficacy may also play a role [20, 21]. Distress
in type 2 diabetes is associated with several clinically relevant aspects such as medication
adherence and glycaemic control [22, 23]. Discharge from the hospital might be a period of
increased distress. The American Diabetes Association recommends discharge planning that
should include (1) medication reconciliation; (2) structured discharge communication; (3)
discharge summary transmitted to primary care physician; (4) follow-up visits scheduled
with both primary and secondary care providers. Medication adherence and health status,
combined with optimal secondary prevention therapy are also important topics to discuss.

Self-management support that address the specific physical and psychological problems of
type 2 diabetes patients who had a recent ACE during the period immediately after discharge
from hospital is lacking. Therefore, we developed a theory-based tailored intervention for
these patients. This paper describes the intervention and the protocol of the randomised
controlled trial (RCT) to evaluate the effectiveness on reducing distress.

We hypothesise that an intervention that succeeds in increasing self-efficacy and improving
illness representations will lead to better self-management and decrease diabetes-related
distress (Figure 5.1).

Theoretical framework of the intervention

Central in our intervention are two psychological concepts that have proven to be key factors
of self-management of chronic illness: self-efficacy and illness representations.

Self-efficacy

Self-efficacy can be defined as a person’s confidence in his or her ability to perform specific
behaviours that are considered to result in beneficial outcomes. According to Bandura’s
Social Cognitive Theory, self-efficacy is potentially modifiable and can have an impact on
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Self-efficacy

Illness representations

Self-management Diabetes-related distress

Figure 5.1: Hypothesis

health status, motivation levels and adherence to prescribed regimens [24]. Interventions
focusing on improving self-efficacy are successful in improving chronic disease outcomes
as well [25, 26], such as better self-management in diabetes [27] and cardiac patients [28].
Better self-management can decrease diabetes-related distress without affecting HbA1c
[29, 30]. A strong relationship exists between self-efficacy and disease-related distress on
the one hand and self-management behaviour on the other [31]. Several strategies can be
utilised to promote self-efficacy [24, 32] such as identifying and reinforcing the patient’s past
and present successes or accomplishments of self-management activities.

Illness representations

According to Leventhal’s Common Sense Model of self-regulation (CSM), individuals make
sense of a health threat by developing their own cognitive and emotional representations
of that threat [33]. These representations have an impact on people’s coping behaviour.
Cognitive representations include identity (beliefs about the condition’s label and associated
symptoms), timeline (beliefs about the expected duration of the condition), consequences
(beliefs about the impact of the condition on physical, social and psychological well-being),
curability/controllability (beliefs about whether the condition can be cured or kept under
control through medical treatment and/or self-management behaviour) and cause (beliefs
about causes of the condition). The coherence domain concerns beliefs about how well one
understands the condition. Emotional representations refer to the emotions generated by
the condition. Positive illness representations are associated with increased quality of life,
better self-management and decreased distress [34, 35]. In addition, interventions focusing
on illness representations in type 2 diabetes have shown positive effects on well-being and
self-management [36].

Self-efficacy and illness representations are related: more self-efficacious persons are more
likely to perceive their illnesses to be controllable [37]. This may improve medication
adherence [38].

Focus groups as a basis for the intervention

The intervention is also based on the results of focus groups. Using qualitative methods,
we explored the needs and wishes of type 2 diabetes patients and their partners regarding
support after an ACE. Participants (n = 17, 71% male, aged 61-77) attended the focus
groups within six months after discharge from the hospital after their first ACE. The focus
groups demonstrated that the patients perceive themselves as a specific group of ACE
patients: they have to cope with several diseases at the same time and experience more
difficulties after discharge than ACE patients without type 2 diabetes. The participants
reported a lack of information supply and missed support from the health care professionals.
They had difficulties in coping with physical exercise, sexuality, medication use and the
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monitoring scheme of the different healthcare professionals. Most patients had no difficulties
with nutrition. Participants pointed out that their partners were worried, resulting in
overprotective behaviour. Both type 2 diabetes patients and their partners welcomed
an individualised self-management support programme provided shortly after discharge
from hospital. Attention should be paid to the topics described above. Furthermore, the
intervention should be tailored to the individual patient’s home environment and involve
close relatives.

Methods

Study design and selection criteria

The study is designed as a randomised controlled trial.
Inclusion criteria:
• History of type 2 diabetes (> 1 year)
• Discharged from the hospital after a first acute coronary event defined as a Myocardial

Infarction (MI), Coronary Artery Bypass Graft (CABG) procedure or Percutaneous
Transluminal Coronary Angioplasty (PTCA)

• Sufficient knowledge of the Dutch language
Exclusion criteria:
• A serious illness or condition preventing full participation
• Inability to fill in questionnaires

Recruitment

Participants are recruited via their cardiologists in thirteen hospitals, in three different
regions across the Netherlands. Within two weeks after discharge from hospital the patients
are invited to participate. Patients who agree to participate are asked to provide written
informed consent. We use a modified informed consent procedure, to ensure that patients
are unaware of the two different conditions [39].

Modified informed consent procedure

Patients meeting the inclusion criteria will receive the following information in a general
information letter:

1. A program has been developed to support patient with type 2 diabetes in the period
after discharge from the hospital.

2. We cannot inform you about the exact contents of this program.
3. To evaluate whether the program is effective, we ask you to complete a set of

questionnaires twice (directly after discharge and five months later).
4. After your consent you will be informed about your program. You can decide whether

you still want to participate.
5. There are no risks associated with participation in this study.
6. After randomisation participants will be further informed about the program.

Randomisation

After informed consent, patients are randomised to the intervention or the control group.
Randomisation is generated at the patient level by a computerised random-number generator
at the research centre.
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The intervention

A trained diabetes nurse (see below), visits the patients in the intervention group at home
three times. The first visit (65 minutes) is within three weeks after discharge from the
hospital; the second visit (45 minutes) is two weeks later and the third visit (45 minutes) is
two months after the second home visit. The number of visits was established based on the
results of previous research [40–42] and on feasibility of implementation on a larger scale if
the intervention proves effective. During the sessions, the nurse follows a protocol and the
patient uses a handbook with assignments and homework. We encourage the patients to
invite a partner or close friend who is actively involved in the discussions during the visits.

As a result of the focus group discussions, ten topics were chosen to be discussed during the
visits: physical activity, sexuality, pharmacotherapy, the monitoring scheme with different
health care professionals, coping together with the partner, coping with both diabetes and
the ACE in daily life, (depressive) feelings, nutrition/diet, other.

We incorporate strategies of motivational interviewing in our intervention. Motivational
interviewing is a patient-centred counselling approach that actively engages patients in
defining experienced problem areas and potential strategies to tackle issues related to illness
[43, 44]. Interventions based on motivational interviewing show positive effects on patients’
self-management, self-efficacy and quality of life [45].

In the first visit, the focus is on information exchange and strengthening self-efficacy.
To explore the individual needs of the patient, the patient is asked to indicate to what
extent problems are experienced on the list of ten topics, and which three are the most
important. The nurse discusses these three topics in depth, using techniques of motivational
interviewing. Next the participant sets goals he/she wants to achieve in the next two weeks.
The nurse coaches the patient and helps formulate plans to reach these goals. At the end of
the session the patient receives a set of leaflets with more information on ACE and diabetes
and the homework for the upcoming two weeks is discussed. The patient is asked to keep
daily a log to track strategies for coping with events relating to the topics discussed, and to
fill out questions assessing representations of diabetes and the ACE. These questionnaires
function as a structuring tool during the second visit, not as an outcome measure.

The focus of the second visit is on strengthening self-efficacy and changing misrepres-
entations and negative representations of illness. To strengthen self-efficacy, the log is
discussed to explore the strategies the participant used to cope with problems. The illness
representations questionnaires are discussed, to change misrepresentations and negative
representations of diabetes and ACE in order to create more congruent illness representations.
The goals formulated during the first visit are evaluated. New goals for the coming two
months are formulated, including strategies to reach them. Furthermore, the patient is
asked to use now weekly a log to track strategies for coping with difficulties in daily life.

The focus of the third visit is on the future. The log is discussed to enhance self-efficacy.
The patient indicates again to what extent problems are experienced on the list of topics
from the first visit. The remaining problems are discussed in more detail and the patient is
coached to propose strategies to deal with them. The goals formulated during the second
visit are evaluated and new goals are formulated, along with strategies to reach them. At
the end of the visit uncertainties for the future are discussed.

Nine diabetes nurses experienced with motivational interviewing followed a six hours
training for the specific purpose of this study. A GP gave general information about ACE.
Patients experiences in the hospital were discussed by a hospital based cardiac nurse and
the experiences after discharge were discussed by a type 2 diabetes patient who recently had
an ACE. A psychologist taught techniques to strengthen self-efficacy and to intervene on
illness representations. The executing researcher discussed the different aspects of the study.
To check whether the nurses performed the visits correctly and used the information from
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the training, we will evaluate the audio recordings of all visits of one of the patients of each
nurse. In addition, meetings will be organised twice a year with the nurses and executing
researcher to evaluate the nurses’ performance.

The drafted intervention became definite after a pilot study in three patients with three
different nurses. Overall, the nurses and patients were positive about the content of the
intervention. The intended duration of the visits seemed to be too short and we prolonged
the three visits with five minutes each.

Attention control group

In this study, an attention control group is used. The rationale for using an attention
control group (instead of a ‘usual care’ control group) is to distinguish the effectiveness of
an intervention tailored to the specific needs of the patient from personal attention without
tailored support. In other words: people in both groups receive personal attention, but
the intervention group receives tailored support whereas the control group does not. The
intervention group receives much more attention than the control group. However designing
of an attention control group with a comparable amount of attention is unfeasible. The
control group in this study gets significantly more attention with regard to their ACE in
relation to their diabetes compared to usual care.

Patients in the control group receive one consultation (approximately 15 minutes) by
telephone, within three weeks after discharge from hospital. The aim of the consultation
is to give them the opportunity to discuss how they feel and function in the period after
discharge; however, no support is provided. Two members of the research team conduct
the consultations following a semi-structured protocol. They are instructed to follow the
protocol and to give the patient personal attention, without giving any advice or support
regarding treatment and self-management. The focus of the consultation is on the topics
which are of high importance to the patient. Open questions are used to stimulate the
discussion (e.g. ‘Can you tell me how you have been doing since you got home’).

Measures

All participating patients receive a set of questionnaires (described in table 5.1) at their
homes, directly after discharge from hospital (T0) and five months later (T1, one month
after the last home visit). The patients’ medical history, medication use and other clinical
variables at discharge are obtained from the hospital discharge letter at T0. Clinical variables
are obtained with a case report form from the primary care physician at T1.

The primary outcome in this study is diabetes-related distress, measured with the Problem
Areas in Diabetes (PAID) scale. The PAID is a self-reported questionnaire measuring
common negative emotions related to living with diabetes and is positively associated
with relevant psychosocial measures of distress, including general emotional distress, and
negatively associated with self-care behaviour [46]. The questionnaire is well validated and
responsive to change in a heterogeneous group of diabetes patients [21, 47]. Because distress
comprises all important aspects of coping with an ACE for type 2 diabetes patients, the
PAID is a good comprehensive primary outcome measure in this study.

Secondary outcomes are well-being, health status, anxiety, depression and clinical variables
(HbA1c, blood pressure, cholesterol levels and, body mass index). These variables are
mediated by self-management, which in turn is influenced by self-efficacy and illness
representations (see Figure 5.1).
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Table 5.1: Description of questionnaires

Questionnaire Description Score range

Problem Areas
in Diabetes
questionnaire
(PAID) [21]

Self-reported questionnaire consisting of
twenty statements identified as common
negative emotions related to living with
diabetes.

Each item is rated on a 5-point Likert
scale, ranging from 0 (‘not a problem’) to
4 (‘a serious problem’). The total score is
transformed to a 0-100 scale, with higher
score representing higher distress.

WHO-Five Well-
being Index (WHO-
5) [48]

The five items covering positive mood
(good spirits, relaxation), vitality (being
active and waking up fresh and rested),
and general interests (being interested in
things) in the past two weeks.

The degree to which these feelings were
present is rated on a 6-point Likert scale,
ranging from 0 (‘not present’) to 5 (‘con-
stantly present’). The scores are trans-
formed to a 0-100 scale, with higher score
representing better well-being.

Euroqol 5
Dimensions (EQ-
5D)/Euroqol Visual
Scale (EQ-VAS) [49]

The EQ-5D measures general health
status on five dimensions:

1. Mobility
2. Self-care
3. Usual activities
4. Pain/discomfort
5. Anxiety/depression

The EQ-VAS measures the overall health
state on a graded, vertical line.

The EQ-5D scores was computed using
the MVH-A1 algorithm
Range -0.594 to + 1.00
0: (equal to) death
1: full health
Negative values: a health score worse
than death
Range 0 to 100
0: worst imaginable health state
100: best imaginable health state

Hospital Anxiety
and Depression
Scale (HADS) [50]

A questionnaire measuring anxiety (7
items) and depression (7 items)

Each item is rated on a 4-point Likert
scale, ranging from ‘Most of the time’ to
‘not at all’. Sum scores for each subscale
0-21, higher score indicate more severe
anxiety/depression.

International
Physical Activity
Questionnaire
(IPAQ) [51]

29 Items measure how many days’ phys-
ical activities are performed during the
past seven days in four domains (work,
transportation, housework and leisure-
time)

Measuring domain-specific activity
scores. A total physical activity score
is calculated as the sum of the number
of minutes of total moderate activity
for each subdomain, plus two times the
number of minutes of total vigorous for
each subdomain.

Active Engagement,
Protective Buffering
and Overprotection
(ABO) [52]

Measuring overprotection by the partner.
Five items measure active engagement,
eight items measure protective buffering
and six items measure overprotection.

Each item is scored on a 5-point Likert
scale, ranging from 1 (‘never’) to 5 (‘very
often’).
Total score: 15-95

Summary of the
Diabetes Self-Care
Activities Measure
(SDSCA) [53]

Eleven items assessing several aspects of
the diabetes regimen: general diet, spe-
cific diet, exercise, blood glucose testing,
foot care, and smoking. Items measure
how many days a patient has performed
self-care activities in the last seven days.

Ten items are rated on an 8-point Likert
scale, measuring how many days an activ-
ity is performed in the last week. One
items measures smoking status (yes/no)
and the amount of cigarettes smoked in
the last week. Each of the domains is
measured separately.

Diabetes Coping
Measure (DCM) [54]

Four scales measuring diabetes coping:
tackling spirit, avoidance, passive resig-
nation and diabetes integration.

The 20 items are measures on a 5-point
Likert scale, ranging from 1 (‘disagree’)
to 5 (‘agree strongly’). Higher scores on
tackling spirit and diabetes integration
indicate more adaptive coping. Higher
scores on passive resignation and avoid-
ance indicate poor coping.

Confidence in
Diabetes Self-
care questionnaire
(CIDS) [55]

Questionnaire adapted to type 2 diabetes
patients.
Twenty items measure diabetes-specific
self-efficacy.

Each item is scored on a 5-point Likert
scale ranging from 1 (‘No, I don’t believe
I’m able to do this’) to 5 (‘Yes, I’m sure
I’m able to do this’).
The total score is transformed to a 0-100
scale, with higher score indicating higher
self-efficacy.

Illness Perception
Questionnaire (IPQ)
- short version [56]

Questionnaire assessing the cognitive rep-
resentation of illness, focuses on seven
scales, assessing

1. Timeline acute/chronic
2. Timeline cyclical
3. Consequences
4. Personal control
5. Treatment control
6. Illness coherence
7. Emotional representation

Eight questions answered on an 11-point
Likert scale, ranging from 0 to 10, with
the scale for each question having a
different meaning. For example when
measuring concerns about the illness, the
scale ranges from 0 (no at all concerned)
to 10 (extremely concerned). The three
most important causes of the illness are
measured with an open ended question.
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Sample size

The trial is designed to detect a change in diabetes-related distress as measured by the total
score of the PAID. No consensus exists about minimal important differences (MID) of distress
measured with this questionnaire. Therefore, we set the MID at half a standard deviation,
corresponding to a medium Cohen’s effect size [57]. An analysis of covariance (ANCOVA) will
be performed to compare the intervention and control groups while controlling for baseline
PAID. Assuming a two-sided significance level of 5%, a power of 80% and a correlation of
ρ = 0.3 (‘medium’ effect size) between baseline en follow-up scores on the PAID, this leads
to a sample size of 77 per group [58]. To account for dropout (i.e., no follow-up assessments
obtained), we intend to include 100 people in both the intervention and control group.

Statistical analyses

Data will be analysed according to the intention-to-treat principle, including all patients
for whom a follow-up assessment is available. No imputation will be done, as the proposed
analysis is already valid under the missing at random assumption [59]. The primary analysis
will be an ANCOVA on the change from baseline in total score on the PAID. The model
will at least include treatment (intervention or control condition) as factor and the baseline
PAID as covariate. ANCOVA has two major advantages compared to a t-test on post-
treatment or change scores [60] (1) ANCOVA correct for baseline score, so possible baseline
differences between groups are accounted for without being influenced by regression to
the mean; and (2) ANCOVA has a greater power to detect a treatment effect. Secondary
outcomes will be analysed similarly. The Holm-Bonferroni correction will be used to adjust
for multiple testing [61]. Exploratory sub-group analyses will be performed to assess the
impact of age (young vs. old, cut-off: median), gender (man vs. woman), home situation
(living alone vs. not living alone) and type of ACE (group 1: MI + CABG or only CABG;
group 2: MI + PCI or only PCI; group 3: MI or unstable angina pectoris without invasive
intervention) on outcomes. Furthermore, a comparison will be performed to investigate
whether the improvement of self-efficacy shows the same pattern of improvement as the
PAID, by correlating improvement in self-efficacy with improvement in PAID at individual
level within treatment groups.

Discussion

After an acute coronary event diabetic patients have diminished QOL and more diabetes-
related distress compared to patients without type 2 diabetes. These patients seem to
be in need of additional support in the period after discharge, in addition to the usual
care. The American Diabetes Association suggests that specific attention for diabetes is
needed when patients are discharged from the hospital after an ACE. The Task Force on
Diabetes and Cardiovascular Diseases of the European Society of Cardiology (ESC) and
the European Association for the Study of Diabetes (EASD) focus specifically on patients
with both diabetes and cardiovascular disease. Since diabetes is associated with increased
risk of mortality and complications (including re-infarction or stroke), they empathise that
secondary prevention is of great importance in these patients. According to the guidelines of
the ESC and EASD secondary prevention includes altering lifestyle habits, smoking cessation,
blocking the renin-angiotensin system, blood pressure control, lipid-lowering medication
and blood glucose control [62]. Since secondary prevention comprises altering lifestyle and
increased medication use, this can be very burdensome, especially in patients who already
had to cope with diabetes. Therefore, self-management support is very important for these
patients. Our intervention can help type 2 diabetes patients who experienced an ACE to
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preform preventive actions and self-management, and reduce distress. Since we use an
attention-control group, we may conclude at the end of the study that the results of our
intervention are the net result of the content and performance of the planned visits minus
just ‘attention’ for the situation a person got in after the discharge from hospital.

In this study, all nurses involved are paid for ten hours per patient, which includes the
home visits, training course and evaluative meetings. They will also receive a reimbursement
for travel costs. If the current intervention proves to be effective and implementation on a
large scale is considered, a large number of nurses could be employed and trained to deliver
the additional care, making the intervention less expensive than in this study since they
have less travel distances and costs. Whether health insurance companies would pay for the
intervention will of course depend on marketing strategies and available resources in due
time.
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Abstract

Aims: To evaluate the effectiveness of a tailored supportive intervention on diabetes-related
distress, health status, well-being and clinical outcomes in type 2 diabetes (T2DM) patients
shortly after an acute coronary event (ACE).

Methods: 201 T2DM patients with a recent first ACE were randomised to the intervention
(three home visits by a diabetes nurse) or the attention control group (one telephone
consultation). Outcomes were measured after discharge (T0) and five months later (T1),
using validated questionnaires: diabetes-related distress (PAID), well-being (WHO5) and
health status (EQ-5D; EQ-VAS). ANCOVA was used to analyse differences between groups
in change over time.

Results: Follow-up data were available of 81 intervention (66.0 ± 9.3 years, 76% male) and
80 control group (65.6 ± 9.4 years, 75% male) patients. Diabetes-related distress was low
after hospital discharge (intervention: 8.2 ± 10.1; control: 9.2 ± 12.4) and did not change
after five months. Baseline well-being (intervention: 58.5 ± 28.0; control: 57.5 ± 25.2) and
health status (intervention: 69.9 ± 17.3; control: 68.6 ± 15.9) were less favourable, and
improved after the intervention (group effect for well-being: F = 3.56; p = 0.061 and health
status: F = 7.9; p = 0.006).

Conclusions: The intervention had no effect on diabetes-related distress, which might
be at least partially caused by the very low levels of diabetes-related distress at baseline.
Well-being and health status scores were less favourable at baseline, and improved by our
tailored supportive intervention. Patients who are successfully supported by the intervention
might be less prone to get future events and other diabetes or ACE related complications.
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Introduction

In type 2 diabetes (T2DM), self-management plays a crucial role to prevent diabetes-related
complications. The occurrence of an acute coronary event (ACE) may complicate self-
management, since patients have to cope with the combination of both their diabetes and an
ACE [1]. After an ACE, T2DM patients experience low self-efficacy, low confidence in health
professionals, feelings of hopelessness and fatigue [2]. Low health status and poor well-being
have been also been reported in patients with the combination of T2DM and ACE [3]. The
occurrence of an ACE may affect the patient-partner relationship as well [4]. Patients try to
explain their health situation by developing their own perceptions of the illness [5], including
thoughts about its cause, its consequences, timeline and controllability. Less self-efficacious
persons are less likely to perceive their illnesses to be controllable and are less able to perform
adequate self-management [6]. As a result of these problems, diabetes-related distress may
increase, and health status and well-being may decrease in T2DM patients after an ACE. It
has been suggested that interventions are needed to improve outcomes in these patients [7].
Indeed, patients and their partners lack information on the combination of T2DM and ACE,
they miss healthcare professionals’ support and welcome a tailored intervention [8]. We
hypothesised that such an intervention could reduce distress, improve self-management and
improve psychological well-being in T2DM patients and aimed to evaluate the effectiveness
of a supportive intervention in reducing diabetes-related distress and improving well-being
and health status in T2DM patients with a recent first ACE.

Patients and methods

Participants and setting

T2DM Patients with a first ACE were recruited via their cardiologists in thirteen hospitals
in three regions across the Netherlands, between October 2011 and August 2013. ACE was
defined as a percutaneous transluminal coronary angioplasty (PTCA), a coronary artery
bypass graft (CABG) procedure and/or a myocardial infarction (MI). Within two weeks
after hospital discharge patients were invited to participate if (1) they had T2DM (> 1
year); (2) were older than 35 years; (3) had sufficient knowledge of the Dutch language; (4)
were able to fill in questionnaires; and (5) had no other serious illnesses or conditions that
would prevent full participation. To ensure that patients were unaware that we had two
conditions (see below) in our study, a modified informed consent procedure was used [9]:
Patients were informed that a programme was developed to support T2DM patients with an
ACE after hospital discharge, but not about the exact content. After consent, patients were
randomised in a 1:1 ratio to the intervention or control group. Randomisation, stratified
on region, was generated at the patient level by a computerised random-number generator
at the research centre. The study was approved by the Medical Ethical committee of the
University Medical Centre Utrecht and registered at Clinicaltrials.gov (NCT01801631).

Intervention and attention control group

The full details of the design, rationale and theoretical framework of this randomised
controlled trial have previously been described [10]. The intervention focuses on increasing
self-efficacy and improving illness perceptions, which is expected to improve patients’ self-
management and would result in less diabetes-related distress. Since the occurrence of
an ACE also affects partners, and partners influence the way patients cope with their
conditions, they are involved in the intervention [4, 11]. Seven trained diabetes nurses
visited the patients in the intervention group at their homes three times, using strategies of
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motivational interviewing to increase self-efficacy and to discuss illness perceptions (Table
6.1). Patients in the attention control group [12] received one consultation (approximately
15 minutes) by telephone, within three weeks after discharge, to discuss how they were
feeling and functioning.

Outcomes

Patients completed a set of questionnaires at home, after hospital discharge but before the
first home visits/phone consultation (T0) and five months later (T1). The primary outcome,
diabetes-related distress, was measured with the Problem Areas in Diabetes (PAID) scale,
a self-reported questionnaire measuring common negative emotions related to living with
diabetes (e.g., ‘feeling discouraged with your diabetes regimen’) [13]. Each item is rated
on a 5-point Likert scale, ranging from 0 (‘not a problem’) to 4 (‘a serious problem’). The
total score is transformed to a 0-100 scale, with higher scores representing higher distress.
The questionnaire is well validated and responsive to change in a heterogeneous group
of diabetes patients [14]. Secondary outcomes were well-being (WHO-5 questionnaire: 5
items, range 0-100) [15], health status (EQ-5D: 5 items, range -0.594-1.00 and EQ-VAS 1
item, range 0-100) [16], anxiety and depression (HADS: 7 items measuring anxiety, 7 items
measuring depression, range 0-21 for each scale) [17] and clinical variables (HbA1c, blood
pressure and cholesterol levels). The questionnaires are described in detail in appendix 1.
Clinical variables were retrieved from the hospital discharge letter at T0 and with a case
report form from the primary care physician at T1. Mediating variables were self-efficacy
(CIDS) (20 items, range 0-100) [18], illness perceptions (IPQ-short) for the diabetes and
ACE separately (8 items, range 0-80, higher scores represent a more threatening view of the
condition) [19] and self-management (SDSCA) (10 items, range 1-7) [20] (appendix 1). Also
partner support (ABO) (19 items, measuring active engagement, protective buffering and
overprotection, range for each scale 1-5) was assessed [21]. The topics the patients in the
intervention group considered important to discuss during the home visits were examined,
and it was evaluated (on a 4-point Likert scale ranging from ‘not at all’ to ‘very much’) to
what extent the patients rated the intervention as having added value on top of the cardiac
rehabilitation programme from the hospital.

Statistical analysis

To detect a clinically relevant change in diabetes-related distress and with a two-sided
significance level of 5%, a power of 80% and a correlation of ρ = 0.3 (‘medium’ effect size)
between baseline and follow-up PAID scores, a sample size of 77 per group was necessary [10].
Data was analysed according to the intention-to-treat principle, including all patients for
whom a follow-up assessment was available. For patients with only baseline scores (20%) we
did not use the ‘last value carried forward’ principle, because we assume that perceptions are
not stable over time and especially might fluctuate in the dynamic period after an ACE. Also
no data imputation was performed, since complete case analysis with covariate adjustment
will give similar estimates in the event of missing outcomes when the same predictors of
missingness are included [22]. Change from baseline to five months after discharge was
analysed for the primary and secondary outcomes and for the mediating variables, using
ANCOVA with change scores. In the model, treatment allocation (intervention or control
group) was included as factor and the baseline score on the questionnaire as covariate (basic
model). If an intervention effect on distress was found in the basic ANCOVA, the change
score of the mediating variable was entered to the model to explore whether the change
on the mediating variable explains the change in distress. The Holm-Bonferroni correction
was used to adjust for multiple testing [23]. Prespecified exploratory subgroup analyses [10]
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Table 6.1: Characteristics of the tailored supportive intervention

Components Description

Visit 1
Moment:
< 3 weeks after dis-
charge
Aimed duration:
65 minutes

Problem mapping The patient indicated to what extent problems
were experienced from a list of ten topics: 1.
physical activity; 2. sexuality; 3. pharmacotherapy;
4. monitoring scheme with different health care
professionals; 5. coping together with the partner;
6. coping with the diabetes in daily life; 7. coping
with the ACE in daily life; 8. (depressive) feelings;
9. nutrition/diet; 10. other problems

Discussion in
depth

The topics that were considered by the patients as
most important were discussed in depth with the
nurse, patient and partner

Goal setting The patient set goals he/she aimed to achieve in
the following two weeks

Home work The patient was asked to keep a daily log to track
strategies to cope with events related to the ten
topics. To adjust possible misperceptions about the
diabetes, the ACE and their relationship patients
were asked to complete the BIPQ again. These
answers were used by the nurse as guide to discuss
illness perceptions during the second visit (not as
outcome measure)

Visit 2
Moment:
2 weeks after first
visit
Aimed duration:
45 minutes

Discussion in
depth

Problems discussed during the first visits were
reviewed to explore the remaining difficulties. The
daily log was discussed to explore the strategies the
patient used to cope with problems

Discussion of
illness perceptions

The reported illness perceptions were discussed to
challenge misconceptions of diabetes and ACE

Goal setting The goals formulated during the first visit were
evaluated and new goals were formulated

Home work The patient was asked to use a weekly log to track
strategies for coping with difficulties on the ten
topics

Visit 3
Moment:
2 months after
second visit
Aimed duration:
45 minutes

Discussion in
depth

Problems and illness perceptions which were dis-
cussed during the second visit were reviewed. The
weekly log was discussed to explore the strategies
the patients used to cope with problems on the ten
topics

Problem mapping The patient indicated again to what extent prob-
lems were encountered on the list of topics from the
first visit and strategies to cope with these topics
were discussed

Goal setting The goals formulated during the second visit were
evaluated, and new goals were formulated

Discussion about
future

At the end of the visit uncertainties for the future
regarding coping with the ACE and diabetes were
discussed
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were performed to assess the impact of age (young vs. old, cut-off: median), gender (man
vs. woman), home situation (living alone vs. not living alone) and type of ACE (group 1:
MI+CABG/only CABG; group 2: MI+PTCA/only PTCA; group 3: MI/unstable angina
pectoris (UAP) without invasive intervention) on the outcomes. We used SPSS version 20.0.

Results

264 patients were invited to participate, of which 24% (n = 63) declined (Figure 6.1). As a
result, 201 patients were randomly allocated to the intervention or control group. 40 Patients
did not complete the T1 questionnaire. Dropout rates were similar for the intervention and
control group (intervention: 19%; control: 20%). Patients who dropped out were more often
female (25 vs. 50%, p = 0.001), were more often living alone (18 vs. 35%, p = 0.015) and
had higher scores on the HADS depression scale (HADS depression: median 3.0 vs. 8.0,
p = 0.006). No significant differences between dropouts and full participants were found
regarding any other variable. Follow-up data were available for 81 intervention and 80
control group patients and included in the analysis. The characteristics of the patients are
presented in table 6.2.

The topics patients considered most important to discuss during the home visits were
physical activity, nutrition, (depressive) feelings and coping with the consequence of the
ACE in daily life. Of the patients who received a cardiac rehabilitation programme (54%:
median start 41 days after hospital discharge), 62% of the intervention group rated our
intervention as having added value, compared to 30% of the control group. Especially the
individualised and timely character of the intervention was appraised.

Distress

Low levels of diabetes-related distress were experienced at baseline (intervention: 8.2 ± 10.1;
control: 9.2±12.4). In both groups, diabetes-related distress remained low and no significant
group effect was found (Table 6.3: F = 0.52, p = 0.470). Subgroup analyses did not reveal
differences between men and women, older and younger patients, patients living alone or
living together, or type of ACE (data not shown).

Secondary outcomes

After hospital discharge feelings of anxiety and depression were low in all patients and did
not change. However, patients experienced relatively low levels of well-being (intervention:
58.5 ± 28.0; control: 57.5 ± 25.5) and health status (intervention: 69.9 ± 17.3; control:
68.6 ± 15.9) at T0. Well-being improved in the intervention group (T1: 65.5 ± 23.7,
p = 0.005) and a trend for group effect on well-being was found (F = 3.56, p = 0.061) in
favour of the intervention group. Health status measured on the EQ-VAS also improved
after the intervention (76.8 ± 15.6, p < 0.001) with a favourable group effect (F = 8.80,
p = 0.004) after five months. Health status assessed with the EQ-5D improved in both
groups; no group effect was found (F = 0.66, p = 0.417) (Table 6.3).

Subgroup analyses revealed differences between men (n = 122) and women (n = 39) on
health status (EQ-VAS) and well-being. In men, a group effect was found on health status
(F = 9.57, p = 0.003) with the intervention group improving significantly (T0: 70.4 ± 16.5;
T1: 78.5 ± 15.5, p < 0.001), while the control group did not change (T0: 70.8 ± 12.0; T1:
71.8 ± 14.8, p = 0.610). In women (intervention T0: 68.1 ± 19.6; control T0: 61.4 ± 23.7) no
group effect was found on health status (F = 0.691, p = 0.412) and a trend on well-being
(F = 3.233, p = 0.075) was found in men, with an improvement in the intervention group
(T0: 75.6±28.2; T1: 65.6±22.9, p = 0.006), but no change in control group (T0: 59.1±23.9;

84



Effectiveness of the Diacourse-ACE intervention on distress, health status and clinical variables

6

Invited (n = 264)

Randomised (n = 201)

Intervention group
(n = 101)

Control group
(n = 100)

Included in analysis (n = 81)
Did not receive all three home visits

(follow-up available) (n = 12)

Included in analysis (n = 80)
Did not receive the phone consultation

(follow-up available) (n = 19)

Declined to
participate (n = 63)

Drop-out (n = 20)
• Illness (n = 2)
• Too busy/no interest

(n = 9)
• Unknown (n = 9)

Drop-out (n = 20)
• Died (n = 2)
• Illness (n = 7)
• Too busy/no interest

(n = 9)
• Unknown (n = 2)

Figure 6.1: Flow-diagram of patient enrolment, allocation and analysis

Table 6.2: Baseline characteristics of intervention and control group

Intervention group
(n = 81)

Control group
(n = 80)

Total
(n = 161)

Male gender, n (%) 62 (76.5) 60 (75.0) 122 (75.8)
Age, years (SD) 66.0 (9.3) 65.6 (9.4) 65.8 (9.3)
Education

- High, n (%) 9 (11.1) 15 (18.8) 24 (14.9)
- Middle, n (%) 67 (82.7) 55 (68.8) 122 (75.8)
- Low, n (%) 5 (6.2) 10 (12.5) 15 (9.3)

Living alone, n (%) 14 (17.3) 16 (20.0) 30 (18.6)
Duration of T2DM, years (IQR) 7.0 (2.8-16.0) 8.5 (5-15) 8.0 (4-15)
Use of oral diabetes medication, n (%) 67 (82.7) 66 (82.5) 133 (82.6)
Use of insulin, n (%) 28 (34.6) 23 (28.8) 51 (31.7)
Smoking status

- Never, n (%) 19 (23.5) 20 (25.0) 39 (24.2)
- Former, n (%) 55 (67.9) 53 (66.3) 108 (67.1)
- Current, n (%) 7 (8.6) 7 (8.8) 14 (8.7)

Type ACE
- CABG with/without MI, n (%) 14 (17.3) 16 (20.0) 30 (18.6)
- PTCA with/without MI, n (%) 53 (65.4) 47 (58.8) 100 (62.1)
- MI or UAP without invasive inter-

vention, n (%)
14 (17.3) 17 (21.3) 31 (19.2)

Followed cardiac rehabilitation, n (%) 41 (50.1) 46 (57.5) 87 (54.0)
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T1: 60.2±23.2, p = 0.727). In women (intervention T0: 61.5±27.9; control T0: 53.0±28.8),
no group effect was found (F = 0.146, p = 0.705). Furthermore, differences between patients
with PTCA with/without MI (n = 100), with CABG with/without MI (n = 30) and MI
without invasive intervention (n = 31) were found on health status. A group effect in
favour of the intervention group (T0: 68.3 ± 16.0; T1: 76.6 ± 16.0) was found on health
status in PTCA patients (F = 6.111, p = 0.015), a trend was found in CABG patients (T0:
69.2± 17.2; T1: 79.4± 15.7; F = 3.89, p = 0.058), but no group effect was found in patients
with a MI without invasive intervention (F = 0.087, p = 0.770). No differences between
subgroups were found on the other outcomes or in the other subgroups.

In both the intervention and control group no significant differences were found between
baseline and follow-up with regard to clinical variables (HbA1c, blood pressure and
cholesterol) (Table 6.4).

Mediating variables

Mean self-efficacy was relatively high at baseline and did not change after five months.
Baseline scores on self-management were comparable for the intervention and the control
group and did not change. Regarding illness perceptions, after five months the intervention
group considered the T2DM as less threatening than at baseline (Table 6.3). In contrast,
the control group did perceive the T2DM as more threatening after five months. A group
effect was found in favour of the intervention group (F = 3.93, p = 0.049). At baseline, both
intervention and control group patients had a more threatening view of their ACE than of
their T2DM (35.6 ± 13.7 vs. 32.6 ± 10.8, p = 0.004; 37.9 ± 13.5 vs. 32.5 ± 12.3, p = 0.002).
Five months later, this difference was less substantial (33.1± 15.5 vs. 31.2± 11.4, p = 0.052;
36.8 ± 13.6 vs. 33.7 ± 12.7, p = 0.056). 22% of the patients indicated diabetes as one of the
three most important causes of the ACE. Regarding partner support, an improvement on
the scale measuring overprotection was found in the intervention group (T0: 2.1 ± 0.6 vs.
T1: 1.8 ± 0.6, p < 0.001), while no differences were found in the control group or on active
engagement and protective buffering (Table 6.3).

Discussion

This study assessed the effectiveness of an intervention for T2DM patients shortly after
their first ACE. We hypothesised that the occurrence of an ACE in T2DM would result in
increased diabetes-related distress and decreased health status and well-being. According to
our theoretical framework, increasing self-efficacy and improving illness perceptions might
improve self-management and result in less diabetes-related distress. However, we found that
T2DM patients experienced low levels of diabetes-related distress after hospital discharge, up
until at least five months later. Well-being and health status were definitely less favourable
after hospital discharge but could be improved by the intervention. Differently from what
we expected, levels of diabetes-related distress in our study were not higher than in other
T2DM patients in the Netherlands [24, 25]. Distress is more likely to increase from a low
baseline distress level than to decrease. An explanation for the low diabetes-related distress
after discharge may be that the worries regarding their diabetes are overshadowed by the
impact of the ACE. In the current study, the patients do indeed perceive their ACE as
more threatening than their T2DM. Only one in five patients mentioned their diabetes as a
cause of the ACE. This suggests that patients experience their ACE not to be related to
their diabetes. The problems T2DM patients encounter after a first ACE are probably not
captured by diabetes-specific questionnaires like the PAID. Presumably general distress,
well-being or health status would have been a better primary outcome measure.
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The health status of the patients in the current study was less favourable compared to
T2DM patients without a recent ACE who had mean scores between 75.3 and 78.7 (EQ-VAS)
and between 0.82 and 0.86 (EQ-5D) [26, 27]. Also patients with a history of MI, UAP or a
less recent CABG reported a better health status than the patients in our study with their
very recent ACE; however, the health status of these patients with a less recent ACE was
worse than T2DM patients without comorbidity [3]. This indicates that the recent ACE
has the greatest impact on health status. After our intervention, patients reported a health
status comparable to patients without comorbidity [3]. Given that the health status in the
patients from our attention control group remained low after five months, one could question
if their health status will improve on itself over time. Since low self-reported health status
is an important predictor of the risk of mortality, future events and other complications in
patients with T2DM [28], our intervention effectively supports people who might have a
high risk when their health status does not improve. Involving the partners, with a decrease
in overprotection as a result, may have contributed to improved health status. When illness
perceptions of patients and partners diverge, this has impact on how they both cope with the
illness in daily life. Therefore, it is important to involve close relatives in the management
of diseases [11].

Small improvements on blood pressure, HbA1c and cholesterol levels were found. Ho et
al. [29] showed that a multifaceted intervention was successful in increasing medication
adherence one year after hospital discharge in ACE patients, although this had no impact
on blood pressure and LDL cholesterol levels. Likewise, the intervention in our study might
also reduce the risk of medication discontinuation.

A limitation of this study is the dropout rate of 20%; however, it was expected in the
sample size calculation. Dropout rates were similar in both groups and the reasons for
dropout seem to be independent from the intervention. The most often indicated reasons
were being too busy, having no interest anymore, change in personal circumstances (e.g.
illness/death of a close relative) or because of the large amount of questionnaires used in this
study (it takes approximately one hour to complete the questionnaires). Another limitation
is the small sample size for subgroup analyses, therefore no robust conclusions can be drawn
from this, although they give insight into gender differences. As we mostly trusted on the
hospital based nurses for inviting patients, it was possible for them to exclude patients whom
they did not find suitable in the study. This might have led to selection bias. Patients in our
study are comparable to other patients regarding treatment (PTCA, CABG or non-invasive
intervention) after ACE [30], suggesting that patients in our study are at least in terms of
severity of ACE representative for all ACE patients in the Netherlands. Furthermore, the
control group was not matched to the intervention group for exposure to health providers,
since they receive only one phone consultation instead of three home visits, and is therefore
not a true attention control group in the strict meaning of it. However, performing three
home visits without giving support would not be realisable and would be an intervention
on itself. Therefore, we used an attention control group that reflects some, but not all, of
the characteristics of the intervention group. Another limitation might be the short period
of follow-up, which makes it difficult to determine the duration of the treatment effect.
Therefore, we were not able to demonstrate whether the patients who improved their health
status are less prone to future events; patients with a low health status may deteriorate on
the long term and are at increased risk of mortality and morbidity [29].

In conclusion, this study demonstrated that T2DM patients with a recent first ACE
experience low levels of diabetes-related distress up until at least five months after discharge.
Well-being and health status were definitely less favourable but could be improved to an
adequate level within half a year by a tailored supportive intervention.
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Appendix 1

Questionnaire Description Score range

Problem Areas in Dia-
betes questionnaire
(PAID) [31]

Self-reported questionnaire consisting of
twenty statements identified as common
negative emotions related to living with
diabetes.

Each item is rated on a 5-point Likert
scale, ranging from 0 (‘not a problem’)
to 4 (‘a serious problem’). The total
score is transformed to a 0-100 scale,
with higher score representing higher
distress.

WHO-Five Well-being
Index (WHO-5) [15]

The five items covering positive mood
(good spirits, relaxation), vitality (being
active and waking up fresh and rested),
and general interests (being interested
in things) in the past two weeks.

The degree to which these feelings were
present is rated on a 6-point Likert scale,
ranging from 0 (‘not present’) to 5 (‘con-
stantly present’). The scores are trans-
formed to a 0-100 scale, with higher
score representing better well-being.

Euroqol 5 Dimensions
(EQ-5D)/Euroqol
Visual Scale (EQ-
VAS) [16]

The EQ-5D measures general health
status on five dimensions:

1. Mobility
2. Self-care
3. Usual activities
4. Pain/discomfort
5. Anxiety/depression

The EQ-VAS measures the overall
health state on a graded, vertical line.

The EQ-5D scores was computed using
the MVH-A1 algorithm
Range -0.594 to + 1.00
0: (equal to) death
1: full health
Negative values: a health score worse
than death
Range 0 to 100
0: worst imaginable health state
100: best imaginable health state

Hospital Anxiety
and Depression Scale
(HADS) [17]

A questionnaire measuring anxiety (7
items) and depression (7 items)

Each item is rated on a 4-point Likert
scale, ranging from ‘Most of the time’ to
‘not at all’. Sum scores for each subscale
0-21, higher score indicate more severe
anxiety/depression.

Summary of the
Diabetes Self-Care
Activities Measure
(SDSCA) [20]

Eleven items assessing several aspects of
the diabetes regimen: general diet, spe-
cific diet, exercise, blood glucose testing,
foot care, and smoking. Items measure
how many days a patient has performed
self-care activities in the last seven days.

Ten items are rated on an 8-point Likert
scale, measuring how many days an
activity is performed in the last week.
Sum score 0-7

Confidence in
Diabetes Self-care
questionnaire (CIDS)
[18]

Questionnaire adapted to type 2 dia-
betes patients.
Twenty items measure diabetes-specific
self-efficacy.

Each item is scored on a 5-point Likert
scale ranging from 1 (‘No, I don’t believe
I’m able to do this’) to 5 (‘Yes, I’m sure
I’m able to do this’).
The total score is transformed to a 0-
100 scale, with higher score indicating
higher self-efficacy.

Illness Perception
Questionnaire (IPQ) -
short version [19]

Questionnaire assessing the cognitive
representation of illness, focuses on
seven scales, assessing

1. Timeline acute/chronic
2. Timeline cyclical
3. Consequences
4. Personal control
5. Treatment control
6. Illness coherence
7. Emotional representation

Eight questions answered on an 11-point
Likert scale, ranging from 0 to 10, with
the scale for each question having a dif-
ferent meaning. For example when meas-
uring concerns about the illness, the
scale ranges from 0 (no at all concerned)
to 10 (extremely concerned). The three
most important causes of the illness are
measured with an open ended question.

Active Engagement,
Protective Buffering
and Overprotection
(ABO) [21]

Measuring overprotection by the part-
ner. Five items measure active engage-
ment, eight items measure protective
buffering and six items measure overpro-
tection.

Each item is scored on a 5-point Likert
scale, ranging from 1 (‘never’) to 5 (‘very
often’).
Scores for each scale 1-5.
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Abstract

Purpose: The purpose of this study was to evaluate the effect of a tailored supportive
intervention in type 2 diabetes patients with a first acute coronary event (ACE) shortly
after hospital discharge on change in patients’ illness perceptions and whether such change
mediated the intervention effect on health status.

Methods: 201 type 2 diabetes patients with an ACE were randomised to the intervention
(three home visits by a diabetes nurse) or the attention control group (one telephone
consultation). Outcome variables were perceptions of the diabetes and ACE (Brief illness
perceptions questionnaire (BIPQ)) and health status (EQ-VAS). The intervention effect on
illness perceptions was analyzed using ANCOVA. Linear regression analyses were used to
assess whether change in perceptions mediated the intervention effect on health status.

Results: Follow-up data were available of 81 intervention and 80 control group patients.
Regarding the diabetes perceptions, a group effect was found on the BIPQ items coherence
and treatment control. Regarding the ACE perceptions, a group effect on treatment control
was found. The intervention improved health status. Diabetes coherence was associated
with health status and mediated the intervention effect on health status whereas the other
BIPQ items did not.

Conclusions: Targeting illness perceptions of type 2 diabetes patients after an ACE can
improve perceived understanding of the diabetes, which might play a role in improving
patients’ health status. Discussing perceptions prevents patients from decreasing on perceived
controllability of their diabetes and their ACE.
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Introduction

To cope with an illness in daily life, chronically ill patients such as patients with type 2
diabetes try to understand their health situation by developing their own personal perceptions
of the illness. It is assumed that perceptions are formed once a health threat has been
recognized, and alter when something changes in the health situation of the patient [1].
According to the Common-Sense Model of Self-regulation, these illness perceptions include
thoughts about the cause(s) of the illness, perceived symptoms attributed to the disease
(identity), the timeline, the perceived consequences, and the perceived amount of control
patients feel over the illness [2]. Later research added illness coherence (how well patients feel
they understand the illness), treatment control and emotional representation to the model
[3]. These dimensions relate to each other in a logical way and make up the individual’s
overall perception of the illness [1].

Illness perceptions may have an important impact on patients’ self-management, coping,
self-efficacy and psychological well-being [4–7]. To assist patients on these topics, it is
crucial that health care providers understand, recognize and talk with patients about their
perceptions [8]. Also illness perceptions of patients’ relatives may have an impact on the
ability of both the patient and the partner to cope with the condition [9] and should be
discussed by health care providers [10].

Illness perceptions are not static, but may change over time due to new developments or
information [1, 11]. Short-term interventions can successfully change illness perceptions and
correct misconceptions, and, as a result, improve health related behaviors and outcomes
[6, 12–15]. Discussing perceptions might be especially important in a period of influential
changes in the health situation of the patient. For example, the occurrence of an acute
coronary event (ACE) in type 2 diabetes patients might be confusing and has a major
impact on the daily life of the patient. The patient will develop perceptions about the ACE
and the former perceptions of the type 2 diabetes might change [16]. Also physicians have
beliefs about the occurrence of an ACE in type 2 diabetes. Some will consider an ACE as
a diabetes-related complication, others as comorbidity, which is more or less independent
from type 2 diabetes. But what do patients believe in this respect? Previous studies showed
that type 2 diabetes patients are mostly unaware of their increased risk of cardiovascular
disease/complications [17–19]. Furthermore, patients often do not attribute the occurrence
of an ACE to their diabetes [20, 21]. Nevertheless, type 2 diabetes patients who experience
an ACE perceive themselves as a specific group of ACE patients who have difficulties in
coping with two conditions at the same time and are in need of follow-up care, which focuses
on the combination of both conditions [16]. They experience low self-efficacy and feelings of
hopelessness and fatigue [22]. Tailored support is desired by the patients and is needed to
improve outcomes in these patients [23].

Based on the Common Sense model and other theories of health behavior, the authors
developed a tailored supportive intervention to decrease diabetes-related distress and improve
self-reported health status in type 2 diabetes patients shortly after an ACE (The Diacourse-
ACE study) [24]. In the intervention, patients had the opportunity to discuss problems
they encountered regarding coping with their type 2 diabetes and ACE in daily life. The
intervention had no effect on diabetes-related distress, but did improve health status [21]. In
this article the authors describe the effect of the intervention on patients’ illness perceptions
of their type 2 diabetes and/or their ACE and whether such a change mediated the effect of
the intervention on health-status.
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Methods

Participants and setting

Between October 2011 and August 2013 type 2 diabetes patients with a first ACE were
recruited via their cardiologists in thirteen hospitals in three different regions across the
Netherlands. ACE was defined as a percutaneous transluminal coronary angioplasty (PTCA),
a coronary artery bypass graft (CABG) procedure and/or a myocardial infarction (MI).
Within two weeks after hospital discharge the patients were invited to participate if (1)
they were known with type 2 diabetes for more than one year; (2) were older than 35 years;
(3) had sufficient knowledge of the Dutch language; (4) were able to fill in questionnaires;
and (5) had no other serious illnesses or conditions that would prevent full participation.
In a modified informed consent procedure [25] patients were informed that a program was
developed to support type 2 diabetes patients with an ACE in the period after hospital
discharge, but they were not informed about the exact content of the program. After
informed consent, patients were randomised in a 1:1 ratio to the intervention or the attention
control group [26] and informed about their program. Randomisation, stratified on region,
was generated at the patient level by a computerized random-number generator at the
research center. The study protocol was registered at the International trial registration
(clinicaltrials.gov NCT0180163) and approved by the Medical Research Ethics Committee
of the University Medical Center Utrecht (Protocol number 10-403).

Intervention and control group

The full details of the design, rationale and theoretical framework of this randomised
controlled trial (The Diacourse-ACE study) have been described previously [24]. The
intervention focused on a several psychological aspects, but in the current article the authors
focus on illness perceptions and health status. The intervention aimed to strengthen beneficial
illness perceptions and alter misconceptions, with the purpose to decrease diabetes-related
distress and improve health status. Seven trained diabetes nurses visited the patients in
the intervention group at their homes three times (Table 7.1). Taking into account that
patient’s illness perceptions may be influenced either positively or negatively by the illness
perceptions of their most close relatives and were therefore invited to participate in the visits.
During the home visits, the diabetes nurses used a questionnaire on illness perceptions and
strategies of motivational interviewing to stimulate beneficial illness perceptions of both type
2 diabetes and ACE and they tried to challenge obvious misconceptions. The perceptions of
the partners were not explicitly targeted, but the partners were actively involved by the
discussion of the perceptions of the patient.

Patients in the attention control group received one consultation (approximately 15
minutes) by telephone, within three weeks after hospital discharge, to discuss how they felt
and functioned in the period after discharge.

Outcome variables

Patients filled in a set of questionnaires at their homes, after hospital discharge but before
the first home visit/phone consultation (T0) and five months later (T1). The Brief Illness
Perception Questionnaire (BIPQ) was used to measure illness perceptions [27]. The BIPQ
comprises eight items on a 0-10 scale on the dimensions: (1) Consequences (‘How much
does your illness affect your life?’); (2) Timeline (‘How long do you think your illness will
continue?’); (3) Personal control (‘How much control do you feel you have over your illness?’);
(4) Treatment control (‘How much do you think your treatment can help your illness?’); (5)
Identity (‘How much do you experience symptoms from your illness?’); (6) Illness concern
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Table 7.1: Characteristics of the tailored supportive intervention

Components Description

Visit 1
Moment:
< 3 weeks after dis-
charge
Aimed duration:
65 minutes

Problem mapping The patient indicated to what extent problems
were experienced from a list of ten topics: 1.
physical activity; 2. sexuality; 3. pharmacotherapy;
4. monitoring scheme with different health care
professionals; 5. coping together with the partner;
6. coping with the diabetes in daily life; 7. coping
with the ACE in daily life; 8. (depressive) feelings;
9. nutrition/diet; 10. other problems

Discussion in
depth

The topics that were considered by the patients as
most important were discussed in depth with the
nurse, patient and partner

Goal setting The patient set goals he/she aimed to achieve in
the following two weeks

Home work The patient was asked to keep a daily log to track
strategies to cope with events related to the ten
topics. To adjust possible misperceptions about the
diabetes, the ACE and their relationship patients
were asked to complete the BIPQ again. These
answers were used by the nurse as guide to discuss
illness perceptions during the second visit (not as
outcome measure)

Visit 2
Moment:
2 weeks after first
visit
Aimed duration:
45 minutes

Discussion in
depth

Problems discussed during the first visits were
reviewed to explore the remaining difficulties. The
daily log was discussed to explore the strategies the
patient used to cope with problems

Discussion of
illness perceptions

The reported illness perceptions were discussed to
challenge misconceptions of diabetes and ACE

Goal setting The goals formulated during the first visit were
evaluated and new goals were formulated

Home work The patient was asked to use a weekly log to track
strategies for coping with difficulties on the ten
topics

Visit 3
Moment:
2 months after
second visit
Aimed duration:
45 minutes

Discussion in
depth

Problems and illness perceptions which were dis-
cussed during the second visit were reviewed. The
weekly log was discussed to explore the strategies
the patients used to cope with problems on the ten
topics

Problem mapping The patient indicated again to what extent prob-
lems were encountered on the list of topics from the
first visit and strategies to cope with these topics
were discussed

Goal setting The goals formulated during the second visit were
evaluated, and new goals were formulated

Discussion about
future

At the end of the visit uncertainties for the future
regarding coping with the ACE and diabetes were
discussed
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(‘How concerned are you about your illness?’); (7) Coherence (‘How well do you feel you
understand your illness?’); and (8) Emotional representation (‘How much does your illness
affect you emotionally?’). In the case of diabetes, it is for most items it is debatable whether
higher scores are beneficial or not, but for the control items and the coherence item higher
scores can be considered as more favorable. In addition, an open question assessed the
perceived cause(s) of illness, in which respondents list the three for them most important
causal factors of their illness. The BIPQ shows good test-retest reliability [28]. At baseline
and follow-up the patients completed two versions of the BIPQ; first one that measured their
perceptions of the diabetes (diabetes-BIPQ) and second one that measured their perceptions
of the ACE (ACE-BIPQ).

Self-reported health status was measured using the Euroqol Visual Analogue Scale (EQ-
VAS) [29]. The EQ-VAS is a subjective measurement of health status, measured on a graded
vertical line ranging from 0-100. Patients were asked to mark a point on the EQ-VAS that
best reflected their actual health status. A score of 100 represents the best imaginable
health state and a score of 0 represents the worst imaginable health state. The term health
status is often used synonymously with health-related quality of life, but impaired health
status does not always lead to impaired quality of life [30].

Data analysis

Data were analyzed according to the intention-to-treat principle, including all patients for
whom a follow-up assessment was available. Patients who did not want to complete the
intervention, or did not want to receive the telephone consultation, were asked to complete
the follow-up questionnaires. For patients with only baseline scores (20%) the authors did
not use the ‘last value carried forward’ principle, because they assume that perceptions
are not stable over time and especially might fluctuate in the dynamic period after an
ACE. Also no data imputation was performed, since complete case analysis with covariate
adjustment will give similar estimates in the event of missing outcome as imputation [28].
Of all study participants 80% of the patients had a complete follow-up. Descriptive statistics
were used to describe our study sample. Change in illness perceptions from baseline to five
months after discharge was analyzed using ANCOVA with change scores on the items of the
diabetes-BIPQ and ACE-BIPQ separately. In the model, treatment allocation (intervention
or control group) was included as factor and the baseline score on the BIPQ item as covariate.
Since the intervention resulted in a significant effect on self-reported health status, the
authors assessed whether illness perceptions acted as mediators in this association using
linear regression analyses. The mediating role of illness perception was explored by using
the approach of Baron and Kenny [31]. Mediation is present if the treatment allocation
(intervention or control group) effects both illness perceptions and health status. In addition,
change in illness perceptions must be associated with change in health status, which is
higher than the effect of treatment allocation alone on health status.

All analyses were performed using SPSS version 20.0. Because the BIPQ item assesses
the causes of illnesses in an open format, it was not used in the regression analyses in the
study, but only described at baseline.

Results

A total of 264 patients were invited to participate, of which 24% (n = 63) declined (Figure
7.1). As a result, 201 patients were randomly allocated to either the intervention or the
attention control group. During the study, 40 patients did not complete the T1 questionnaire.
Follow-up data were available of 81 intervention and 80 control group participants and were
included in the analysis; their characteristics are presented in table 7.2. Both groups were
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comparable. Dropout rates were similar for the intervention and control group (intervention:
19%; control: 20%). Compared to those who returned all questionnaires, patients who
dropped out were more often female (25 vs. 50%, p = 0.001), and were more often living
alone (18 vs. 35%, p = 0.015). No significant differences between dropouts and completers
were found with regard to age, type of ACE, education, smoking status, duration of type 2
diabetes, use of oral medication, use of insulin, or baseline scores on items of the BIPQ and
EQ-VAS. Lifestyle factors (76%) are most often indicated as one of the three most important
causes of the ACE, followed by genetics (27%) and having an increased cardiovascular risk
because of being diagnosed with hypertension, lipid disorder or atherosclerosis (24%) (Table
7.2). 22% of the patients indicated their type 2 diabetes as one of the most important
causes.

Invited (n = 264)

Randomised (n = 201)

Intervention group
(n = 101)

Control group
(n = 100)

Included in analysis (n = 81)
Did not receive all three home visits

(follow-up available) (n = 12)

Included in analysis (n = 80)
Did not receive the phone consultation

(follow-up available) (n = 19)

Declined to
participate (n = 63)

Drop-out (n = 20)
• Illness (n = 2)
• Too busy/no interest

(n = 9)
• Unknown (n = 9)

Drop-out (n = 20)
• Died (n = 2)
• Illness (n = 7)
• Too busy/no interest

(n = 9)
• Unknown (n = 2)

Figure 7.1: Flow-diagram of patient enrolment, allocation and analysis

Effects on the perceptions of diabetes

Mean scores on the diabetes-related perceptions at baseline and follow-up are presented in
table 7.3. A significant group effect on coherence (F = 8.19, p = 0.005) was found; patients
in the intervention group, but not in the control group, perceived better understanding of
their diabetes at follow-up compared to baseline (T0: 6.5 ± 2.9; T1: 7.3 ± 2.5, p = 0.003).
A significant group effect was also found on perceived treatment control of the diabetes
(F = 14.01, p < 0.001); the control group patients showed decreased feelings of treatment
control after five months (T0: 7.6 ± 2.0; T1: 6.7 ± 2.3, p = 0.007), while these perceptions
did not change in the intervention group.
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Table 7.2: Baseline characteristics of intervention and control group

Intervention
group
(n = 81)

Control
group
(n = 80)

Total
(n = 161)

Male gender, n (%) 62 (76.5) 60 (75.0) 122 (75.8)
Age, years (SD) 66.0 (9.3) 65.6 (9.4) 65.8 (9.3)
Living alone, n (%) 14 (17.3) 16 (20.0) 30 (18.6)
Duration of type 2 diabetes, years (IQR) 7.0 (2.8-16.0) 8.5 (5-15) 8.0 (4-15)
Use of oral diabetes medication, n (%) 67 (82.7) 66 (82.5) 133 (82.6)
Use of insulin, n (%) 28 (34.6) 23 (28.8) 51 (31.7)
Smoking status

- Never, n (%) 19 (23.5) 20 (25.0) 39 (24.2)
- Former, n (%) 55 (67.9) 53 (66.3) 108 (67.1)
- Current, n (%) 7 (8.6) 7 (8.8) 14 (8.7)

Type ACE
- CABG with/without MI, n (%) 14 (17.3) 16 (20.0) 30 (18.6)
- PTCA with/without MI, n (%) 53 (65.4) 47 (58.8) 100 (62.1)
- MI or UAP without invasive intervention,
n (%)

14 (17.3) 17 (21.3) 31 (19.2)

Followed cardiac rehabilitation, n (%) 41 (50.1) 46 (57.5) 87 (54.0)
Causal item ACE-IPQ

- Type 2 diabetes, n (%) 18 (22.3) 18 (22.5) 36 (22.4)
- Increased cardiovascular risk, n (%) 23 (28.4) 15 (18.8) 38 (23.6)
- Genetics, n (%) 24 (29.6) 20 (25.0) 44 (27.3)
- Lifestyle, n (%) 56 (69.1) 67 (83.8) 123 (76.4)
- Stress, n (%) 14 (17.3) 22 (27.5) 36 (22.4)
- Age, n (%) 1 (1.2) 4 (5.0) 5 (3.1)
- Incident, n (%) 2 (2.5) 1 (1.3) 3 (1.9)
- Don’t know, n (%) 10 (12.3) 5 (6.3) 15 (9.3)
- Other, n (%) 11 (13.6) 16 (0.2) 27 (16.8)

Effects on the perceptions of ACE

With respect to patients’ perceptions of their ACE, a group effect was found on perceived
treatment control of (F = 7.81, p = 0.006), in the same manner as the treatment control
regarding diabetes (Table 7.4). Furthermore, the perceived personal control of ACE
significantly improved in the intervention group (T0: 4.8 ± 2.7; T1: 5.6 ± 2.9, p = 0.004)
and did not change in the control group, but no group effect was found. The control group
had less concerns about the ACE at follow-up compared to directly after discharge (T0:
5.6 ± 3.0; T1: 4.9 ± 2.8, p = 0.020), while concerns did not change in the intervention group.

Mediating effect

Next, it was analysed whether perceived treatment control and coherence regarding the
diabetes, and perceived treatment control regarding the ACE, mediated the effect of the
intervention on health status. First, a significant improvement on health status was found
after the intervention (T0: 69.9 ± 17.3; T1: 76.8 ± 15.6, p < 0.001) as well as a significant
group effect (β = 0.21, p = 0.004; Figure 7.2). Perceived coherence of diabetes was found to
mediate the intervention effect on health status (β = 0.19, p = 0.009; Figure 7.2a) whereas
perceived treatment regarding the diabetes (Figure 7.2b) and perceived treatment regarding
the ACE (Figure 7.2c) were not.
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Table 7.3: Baseline and follow-up scores on the type 2 diabetes BIPQ (Mean scores (SD))

Intervention group (n = 81) Control group (n = 80) Intervention effect

T0 T1 T0 T1 F p

Consequence 3.7 (3.0) 3.5 (2.8) 4.0 (3.0) 3.9 (2.9) 0.28 0.596
Timeline 9.4 (1.8) 9.3 (1.8) 9.2 (2.1) 9.2 (2.1) 0.00 0.982
Personal control 6.5 (2.5) 6.8 (2.6) 7.2 (2.1) 6.8 (2.3) 1.06 0.304
Treatment control 7.8 (2.0) 8.0 (1.9) 7.6 (2.0) 6.7 (2.3)∗ 14.01 < 0.001
Identity 3.4 (3.1) 3.3 (3.0) 3.7 (3.1) 3.6 (2.8) 0.05 0.822
Illness concern 3.8 (2.9) 3.7 (2.9) 4.2 (3.3) 4.0 (3.0) 0.02 0.879
Coherence 6.5 (2.9) 7.3 (2.5)∗ 6.4 (2.9) 6.3 (2.8) 8.19 0.005
Emotional
representation

2.8 (2.7) 3.1 (2.8) 3.0 (3.1) 3.0 (2.9) 0.26 0.610

∗ Significant change over time within group

Table 7.4: Baseline and follow-up scores on the type ACE BIPQ (Mean scores (SD))

Intervention group (n = 81) Control group (n = 80) Intervention effect

T0 T1 T0 T1 F p

Consequence 5.8 (3.3) 5.3 (3.1) 6.2 (2.9) 5.8 (2.9) 0.31 0.581
Timeline 6.5 (3.5) 7.0 (3.6) 6.7 (3.5) 7.3 (3.3) 0.08 0.776
Personal control 4.8 (2.7) 5.6 (2.9)∗ 5.3 (2.7) 5.6 (2.9) 0.89 0.347
Treatment control 7.8 (2.2) 8.0 (2.1) 7.5 (2.0) 6.9 (2.6)∗ 7.81 0.006
Identity 3.9 (3.1) 3.5 (2.9) 4.8 (2.8) 4.3 (2.7) 0.77 0.381
Illness concern 5.1 (3.3) 4.9 (3.4) 5.6 (3.0) 4.9 (2.8)∗ 0.76 0.385
Coherence 6.3 (3.0) 6.8 (2.9) 6.3 (2.7) 6.6 (2.8) 0.46 0.499
Emotional
representation

4.1 (3.1) 3.8 (3.0) 4.3 (3.1) 3.9 (3.0) 0.05 0.830

∗ Significant change over time within group

(a) Coherence type 2 diabetes

1 Intervention Health status
β = 0.21;p= 0.004

2 Intervention
Coherence

T2DM

β = 0.19;p= 0.005

3 Coherence
T2DM

Health status
β = 0.21;p= 0.005

4 Coherence
T2DM

Health statusIntervention

β = 0.18;p= 0.015β = 0.19;p= 0.005

β = 0.19;p= 0.009

(b) Treatment control type 2 diabetes

1 Intervention Health status
β = 0.21;p= 0.004

2 Intervention
Treatment

control T2DM

β = 0.25;p < 0.001

3 Treatment
control T2DM

Health status
β = 0.13;p= 0.080

(c) Treatment control ACE

1 Intervention Health status
β = 0.21;p= 0.004

2 Intervention
Treatment

control ACE

β = 0.20;p= 0.006

3 Treatment
control ACE

Health status
β = 0.03;p= 0.725

Figure 7.2: Mediating effects of coherence of type 2 diabetes, treatment control of type 2 diabetes
and treatment control of ACE
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Discussion

This study assessed the impact of a tailored supportive intervention in type 2 diabetes
patients shortly after hospital discharge after a first ACE on patients’ illness perceptions
and the mediating effect of these perceptions on the improved self-reported health status.
We found that five months after discharge from hospital patients who had not received the
intervention had decreased perceptions of treatment control regarding both their diabetes
and their ACE compared to immediately after discharge. This decline could be prevented
by the tailored supportive intervention. Patients perceived to have a better understanding
of their diabetes after the intervention, which could partly explain the positive intervention
effect on their health status. Only 22% mentioned their type 2 diabetes as cause of their
ACE.

In type 2 diabetes, perceived treatment control is associated with medication adherence
[32]. Type 2 diabetes patients with an ACE experience problems with coping with the
amount of medication and their adverse effects [16]. These patients are at increased risk
for medication non-adherence, in particular when their perceived treatment control is low
[33]. Medication non-adherence is indeed prevalent among patients with diabetes and
cardiovascular disease and is associated with adverse outcomes [34]. Patients who see their
coronary event as less controllable have an increased risk for a new cardiac complication
[35]. Taken the above into account, our intervention seems to effectively support people who
are at high risk for future cardiac events when their perceived treatment control does not
improve.

After the tailored supportive intervention, patients had a better understanding of their
diabetes, but not of their ACE. This might be explained by the fact that patients in the
intervention group received home visits by a diabetes nurse. Although these nurses were
trained on the cardiovascular topics, it is likely they could support patients in particular on
diabetes understanding, since that is their expertise. Furthermore, all patients will most
likely receive a lot of information about the ACE during their stay in the hospital. In the
current situation, special attention for the diabetes in the usual follow-up care in the period
after hospital discharge is lacking, although the perceptions of the diabetes might change
with the occurrence of the ACE [16]. Previous studies showed that health care providers
are aware of the increased risk of ACE in type 2 diabetes patients and report to discuss
this with them [36]. However, in our study only 22% of the patients mentioned their type
2 diabetes as cause of the ACE, indicating that the majority of the patients experience
their ACE as comorbidity rather than as complication. When multimoribiditiy is present,
patients are likely to prioritize other conditions above the diabetes [37]. Since the effect of
the intervention on health status was partly mediated through perceived understanding of
the diabetes, one should beware that the diabetes does not slip into oblivion. Health care
professionals should take care that patients know and understand the connection between
the diabetes and the ACE, both before the occurrence of the ACE and after hospitalization.
One should note that the mediating effect of coherence was small, suggesting that other
factors also play a role. For example, improving self-efficacy may also have contributed to
the improved health status.

Although the illness perceptions of the partners are not explicitly targeted in the
intervention, involving partners during the home visits may have contributed to the positive
effect on illness perceptions and health status. When illness perceptions of patients and
partners diverge, this has impact on how they both cope with the illness in daily life and
therefore relatives should be involved [10].
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Limitations

A limitation of this study is the dropout rate of 20%; however, it was expected in the sample
size calculation. Dropout rates were similar in both groups and the reasons for dropout
seem to be independent from the intervention. The most often indicated reasons were being
too busy, having no interest anymore, change in personal circumstances (e.g. illness/death
of a close relative) or because of the large amount of questionnaires used in this study (it
takes approximately one hour to complete the questionnaires).

As we mostly trusted on the hospital based nurses for inviting patients, it was possible for
them to exclude patients whom they did not find suitable in the study. This might have led
to selection bias. Patients in our study are comparable to other patients regarding treatment
(PTCA, CABG or non-invasive intervention) after ACE [38], suggesting that patients in our
study are at least in terms of severity of ACE representative for all ACE patients in the
Netherlands.

Another limitation might be the short period of follow-up, which makes it difficult to
determine the duration of the treatment effect. Therefore the authors were not able to
demonstrate whether the intervention group patients who improved on health status are
less prone to future events, which can be expected since evidence showed that patients with
a low health status deteriorate even further on the long term and are at increased risk of
mortality and morbidity [39].

The control group was not matched to the intervention group for exposure to health
providers, since they receive only one phone consultation instead of three home visits,
and is therefore not a true attention control group in the strict meaning of it. However,
performing three home visits without giving support would not be realizable and would
be an intervention on itself. Therefore, the authors used an attention control group that
reflects some, but not all, of the characteristics of the intervention group.

In this study patients complete the BIPQ for two different conditions, first with regard
to their diabetes, followed by the ACE-BIPQ. For patients with the combination of ACE
and type 2 diabetes, it can be difficult to ascribe symptoms to a specific disease [37]
which could result in overlapping perceptions of multiple illnesses [40]. Patients can have
difficulties in identifying which medication is related to which illness, which could influence
the item measuring treatment control. Focusing on single illnesses might not be sufficient to
understand the complex health status of patients with multiple illnesses [40]. Using disease-
specific questionnaires in patients with multiple conditions may result in not capturing all
problems encountered by the group of patients. The primary outcome of the Diacourse-ACE
study was diabetes-related distress. Although type patients might experience problems
after an ACE, this was not captured by a questionnaire measuring diabetes-related distress,
possible because patients perceive their diabetes and ACE as separate conditions [21]. Health
care providers should target perceptions of multiple illnesses and provide information about
the link between conditions.

Implications

It is important that health-care providers are aware of the illness perceptions of their patients.
They should target these perceptions and discuss them, especially in a dynamic period
when something changes in the health situation of the patient. Without intervening, type
2 diabetes patients’ perceptions about the controllability of their ACE might deteriorate,
with all the risks of such. Furthermore, health-care providers should explicitly pay attention
to the diabetes in the period after an ACE, since understanding of the diabetes might play
a role in improving the patient’s health status.
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Chapter 8

Abstract

Aims: To investigate the relationship between diabetes duration and diabetes-related
distress and to examine the impact of micro- and macrovascular complications, and blood
glucose lowering treatment on this relationship.

Methods: Cross-sectional study. People with type 2 diabetes who participated in the Dutch
Diacourse study (n = 590) completed the Problem Areas in Diabetes questionnaire. Data
on diabetes duration, micro- and macrovascular complications and blood glucose lowering
treatment were collected. Multiple linear regression analysis was used to investigate the
association between diabetes duration and diabetes-related distress and to examine whether
complications and blood glucose lowering treatment could explain this association.

Results: A significant linear and quadratic association between diabetes duration and
diabetes-related distress was found (duration: β = 0.27, p = 0.005; duration2: β =
−0.21, p = 0.030). The association between duration and distress could be explained by
microvascular complications and insulin treatment, which were both more often present in
people with a longer diabetes duration, and were associated with higher levels of diabetes-
related distress (β = 0.20, p < 0.001 and β = 0.16, p = 0.006 respectively). Diabetes
duration, age, gender, complications and blood glucose lowering treatment together explained
13.1% of the variance in distress.

Conclusions: Diabetes duration is associated with diabetes-related distress. This associ-
ation can be explained for a large part by the presence of diabetes-related microvascular
complications and insulin treatment. Health care providers should focus on distress in
people with type 2 diabetes in different stages over the course of illness, especially when
complications are present or when people are on insulin treatment. Next to diabetes duration,
complications and blood glucose lowering treatment, diabetes-related distress is likely to be
influenced by many other factors.
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Introduction

Type 2 diabetes mellitus is a chronic condition that requires people to adhere to a healthy
diet, physical activity and the daily use of medication. They need to implement these
activities into their daily life and have to deal with the potential for complications. This can
be burdensome and may result in diabetes-related distress, which comprises an emotional
burden and concerns about access to care, disease management and support. Loss of control,
feelings of failure and lowered self-efficacy might be present in people with diabetes with
increased distress [1, 2]. These concerns may result from the diabetes itself (e.g. occurrence
of complications or disability) or from enforced lifestyle changes necessitated by the illness.
Distress is related to poor self-care [3], poor medication adherence [4], and poor glycaemic
control [5].

Several diabetes management guidelines recommend to assess emotional well-being of
people with diabetes [6, 7]. However, a study in a Dutch outpatient clinic showed that
diabetes nurses only recognised distress in 20-29% of the people with diabetes with high
distress scores [8]. To improve recognition of distress and to offer tailored support when
needed, it is important for diabetes care providers to get insight into who may suffer from
increased distress.

Several factors have been reported to increase the risk of becoming distressed regarding
diabetes. Female gender, younger age, low education, poor diet, higher BMI, higher HbA1c
level, insulin use and complications were associated with increased distress [9, 10]. Since
people with a longer diabetes duration are more likely to have complications and/or are
on more intensive treatment, we expect that diabetes duration also is associated with
diabetes-related distress.

However, most studies examining determinants of diabetes-related distress did not show a
linear association between duration of type 2 diabetes and distress [10–13]. It may be that
the association between diabetes duration and distress is non-linear. Distress may change
over time as a result of adaptation to a life with diabetes, new information or progression of
the disease, such as the occurrence of complications or treatment intensification. Evidence
for an interacting role of diabetes treatment was found in people with screen-detected
diabetes: people with intensive multifactorial treatment showed more distress in the first
year after diagnosis, whereas ‘usual care’ people reported more distress only after two years
or more after diagnosis. Maybe intensively treated people experience distress shortly after
diagnosis, since they must immediately face a barrage of treatments, whereas distress in
people on less intensive treatment is delayed and primarily related to illness progression [14].

Few examples in literature focussing on diabetes-related distress in the different phases of
the illness are available. We aimed to investigate diabetes-related distress over the course
of illness. More specifically, we examined the relationship between diabetes duration and
diabetes-related distress, taking into account the impact of complications and treatment
intensity.

Patients and methods

The study population consists of people with type 2 diabetes who participated in the period
October 2011 to August 2013 in the Dutch Diacourse study [15–17]. The Diacourse study
was designed to investigate the effectiveness of three supportive interventions to improve
self-management and to decrease their diabetes-related distress in three samples in different
stages over the course of illness. We refer to these samples as ‘Short diabetes duration
group’, ‘Longer diabetes duration group’ and ‘After a recent ACE group’. Participants
were recruited via their general practitioners (‘Short diabetes duration group’ and ‘Longer
diabetes duration group’) or via their cardiologist (‘After a recent ACE group’). The ‘Short
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diabetes duration’ participants were aged between 18 and 85 years and had a duration of
type 2 diabetes of between one and three years; ‘Longer diabetes duration’ participants were
between 50-70 years of age and had a diabetes duration of at least three years; and ‘After
a recent ACE’ participants were older than 35 years, had a diabetes duration of at least
one year and were very recently discharged from hospital after a first acute coronary event
(ACE). Participants were excluded if they did not speak or understand the Dutch language;
or had severe mental or intellectual limitations. For the current study we used the baseline
measurements of the Diacourse study.

Measures

Diabetes-related distress

The Problem Areas in Diabetes (PAID) questionnaire was used to measure diabetes-related
distress [18]. This is a widely recognised measure of diabetes distress, assessing the general
emotional burden of diabetes and distress related to diabetes treatment, food choices and
social support. The PAID comprises 20 items, producing a total score ranging from 0-100,
with higher scores representing higher distress. A score ≥ 40 on the PAID represents high
distress [19]. The Dutch PAID scale has good convergent and discriminant validity and
high internal consistency [2].The questionnaire has proven to be a useful measure to assess
diabetes-related distress, and its responsiveness has been tested, supporting its sensitivity
to change over time [20].

Diabetes duration

Diabetes duration was calculated on the basis of the date of diagnosis, either self-reported
(‘Longer diabetes duration group’ and ‘After a recent ACE group’) or as extracted from
the electronic medical record of the GPs (‘Short diabetes duration group’), and date of
completing the PAID.

Demographics and clinical variables

The following personal characteristics were collected using a self-report questionnaire, which
was completed by the participants: age, gender, education, living status, working status
and marital status. Furthermore, participants were asked whether they actually smoked
or not. Information on blood glucose lowering treatment (no diabetes treatment/only
lifestyle advice, only oral blood glucose lowering medication or insulin (with or without
oral medication)) and comorbidity (cancer, chronic respiratory diseases, joint problems,
other) was self-reported (‘Short diabetes duration group’ and ‘Longer diabetes duration
group’) or extracted from hospital files (‘After a recent ACE’ group). To assess the presence
of microvascular complications, ‘Short diabetes duration’ and ‘Longer diabetes duration’
participants were asked to indicate whether they suffered from (1) eye problems; (2) kidney
problems; (3) neurological problems; and 4) foot problems as a result of the type 2 diabetes.
For ‘After a recent ACE’ participants information on microvascular complications was
extracted from the hospital files. To assess the presence of macrovascular complications,
‘Short diabetes duration’ participants and ‘Longer diabetes duration’ participants were
asked whether they had cardiovascular disease. All ‘After a recent ACE’ participants had a
macrovascular complication, since one of the inclusion criteria was ‘being discharged from
hospital after a first ACE’.
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Statistical analysis

Patients with missing data on diabetes duration or missing scores of diabetes-related distress
were excluded from the analysis (n = 32). All analyses were performed using SPSS (version
20.0). First, descriptive statistics (frequencies of demographic characteristics and study
variables) were computed. Normally distributed continuous variables were reported as means
with ranges, non-normally distributed continuous variables as medians with interquartile
ranges (IQR) and categorical variables were reported as numbers and percentages. Differences
in baseline characteristics between the three study samples were examined by means of
one-way ANOVAs (in case of normally distributed continuous variables), Kruskal-Wallis
tests (in case of non-normally distributed continuous variables) or chi-square tests (in case
of categorical variables). Log transformation was used to correct for the skewed distribution
of the PAID scores. In models where the dependent variable has been log-transformed and
the predictors have not, the interpretation of the parameter estimate is that the dependent
variable changes by 100 * (coefficient) percent for a one unit increase in the independent
variable, while all other variables in the model are held constant.

The association between diabetes duration as independent variable and diabetes-related
distress as dependent variable was examined using linear regression analysis. To account
for a potential non-linear effect of diabetes duration, we included diabetes duration as
two independent (continuous) variables: in years and in years squared (model 1). We
examined whether the association between diabetes duration and diabetes-related distress
(model 1) was attenuated by adding microvascular complications (model 2) or macrovascular
complications (model 3) and their combined effects (model 4). Furthermore, the effect of
blood glucose lowering treatment was estimated (model 5) and the final model included
the combination of micro- and macrovascular complications and blood glucose lowering
treatment in addition to the diabetes duration variables as well (model 6). Micro and/or
macrovascular complications were included in the models as dichotomous variables (coded as
1 if at least one of these complications was present and 0 if none). Furthermore, we examined
whether the association between the presence of complications and diabetes-related distress
was influenced by the diabetes duration. We looked at the overall explained variance (R2)
in diabetes-related distress of these models and used F-tests to determine the impact of
these variables on explaining distress.

A sensitivity analysis was performed to examine the impact of method of data collection of
complications and blood glucose lowering treatment (self-reported versus hospitals files) on
the association of diabetes duration and diabetes-related distress. In addition, we examined
whether the method of data collection acted as a moderator on the associations between
microvascular complications and distress and between insulin treatment and distress.

All analyses were adjusted for age and gender given the potential for these variables to
influence the outcomes. A p-value of < 0.05 was considered significant.

Results

The complete study sample included 590 participants (mean age 64.2 (26-86), 63.6% male).
The median diabetes duration was 5.9 (IQR 2.6-12.3) years. The demographic and clinical
characteristics of the participants of the three samples are shown in table 8.1.

Diabetes-related distress

The median level of diabetes-related distress in the total sample was 7.5 (IQR 2.5-18.8).
Levels of diabetes-related distress differed between the three samples (p = 0.011), with
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Table 8.1: Demographic and clinical characteristics of the total study sample and the three
subsamples

Short diabetes
duration group
(n = 180)

Longer diabetes
duration group
(n = 224)

After a recent
ACE group
(n = 186)

Total (n = 590)

Age in years, mean (range) 63.8 (26-83) 63.6 (50-72) 65.4 (41-86) 64.2 (26-86)

Male gender, % (n/N)∗ 57.2 (103/180)a 60.7
(136/224)a

73.1 (136/186)b 63.6 (375/590)

Education

- Low, % (n/N)∗ 29.5 (51/173)a 22.9 (51/223)a 42.9 (79/184)b 30.9 (181/580)
- Middle, % (n/N) 48.0 (83/173) 49.8 (111/223) 44.0 (81/184) 47.0 (275/580)

- High, % (n/N)∗ 22.5 (39/173)a,b 27.4 (61/223)a 13.0 (24/184)b 21.2 (124/580)
Living alone, % (n/N) 22.0 (39/177) 16.1 (36/223) 20.7 (38/184) 19.3 (113/584)
Paid job, % (n/N) 29.4 (53/180) 28.3 (63/223) 22.3 (39/175) 26.8 (155/578)
Currently smoking, % (n/N) 18.4 (33/179) 11.8 (26/221) 10.9 (20/184) 13.5 (79/584)

Clinical variables

Diabetes duration (years)
(IQR)∗

2.3 (1.8-3.0)a 9.5 (6.5-14.5)b 7.8 (3.7-14.3)c 5.9 (2.6-12.3)

Diabetes medication

- No medication/only
lifestyle, % (n/N)∗

32.2 (58/178)a 9.4 (21/224)b 8.6 (16/186)b 16.2 (95/588)

- Oral blood glucose
lowering medication, %
(n/N)

65.2 (116/178) 58.5 (131/224) 57.5 (107/186) 60.2 (354/588)

- Insulin, % (n/N)∗ 2.2 (4/178)a 33.1 (72/224)b 33.9 (63/186)b 23.6 (139/588)

Complications

No complications, % (n/N)∗ 66.3 (114/175)a 45.2 (100/221)b 0 (0/186)c 37.0 (214/582)

Microvascular, % (n/N)∗ 21.7 (38/175)a 49.1 (110/224)b 25.3 (47/186)a 33.3 (195/585)
Eye problems, % (n/N) 8.6 (15/175) 14.7 (33/224) 12.4 (23/186) 12.1 (71/585)

Kidney problems, (n/N)∗ 1.1 (2/175)a 0.9 (2/224)a 10.2 (19/186)b 3.9 (23/585)

Neurological problems, %
(n/N)∗

4.6 (8/175)a 11.6 (26/224)b 3.8 (7/186)a 7.0 (41/585)

Foot, % (n/N)∗ 9.7 (17/175)a 25.0 (56/224)b 3.2 (6/186)c 13.5 (79/585)

Macrovascular, % (n/N)∗ 21.1 (37/175)a 16.7 (37/221)a 100 (186/186)b 44.7 (260/582)

Comorbidity

Cancer, % (n/N)∗ 2.3 (4/175)a 2.3 (5/221)a 9.1 (17/186)b 4.5 (26/582)
Respiratory illness, % (n/N) 13.7 (24/175) 8.6 (19/221) 11.8 (22/186) 11.2 (65/582)

Joint problems, % (n/N)∗ 33.7 (59/175)a 35.3 (78/221)a 12.9 (24/186)b 27.7 (161/582)
Other, % (n/N) 20.0 (35/175) 22.6 (50/221) 15.6 (29/186) 19.6 (114/582)

Data are means (range), medians (IQR) or percentages (number/total number of patients excl. missings)

Between-group differences (p < 0.05) are indicated by ∗. Each superscript (a,b,c) letter denotes a subset of sample

categories which do not differ significantly from each other at the 0.05 level
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higher levels of distress experienced by ‘Longer diabetes duration’ participants (9.4; 2.5-
21.3), compared to ‘Short diabetes duration’ participants (6.3; 1.3-15.9, p = 0.023) and
‘After a recent ACE’ participants (5.0; 1.3-16.3, p = 0.006). Patients with microvascular
complications (PAID score 12.5; 3.8-23.8) experienced more distress than participants without
these complications (6.3; 1.3-15.0, p < 0.001), whereas participants with macrovascular
complications did not experience increased distress (p = 0.169). Participants on insulin
treatment (PAID score 11.3; 5.0-25.0) had higher levels of diabetes-related distress than
participants with only oral glucose lowering medication (6.3; 1.2-16.3, p < 0.001) or without
blood glucose lowering treatment (6.3; 1.2-12.5, p < 0.001). Only 7.1% of the total sample
had a PAID score ≥ 40, representing high distress.

Diabetes duration and diabetes-related distress

The first regression model showed a significant association between diabetes duration and
diabetes-related distress (p = 0.011, Table 8.2). This association was not entirely linear
(β = 0.27, p = 0.04), but quadratic as well (β = −0.21, p = 0.026). In the second model,
the association between diabetes duration and diabetes-related distress was attenuated by
adding microvascular complications as a predictor in the model, and became non-significant
(∆β diabetes duration = 0.10; ∆β diabetes duration2 = 0.05; diabetes duration p = 0.175).
Macrovascular complications did not have such attenuating effects (model 3). This was
confirmed in model 4 (both micro- and macrovascular complications included), where only
the presence of microvascular complications was associated with increased diabetes related
distress (β = 0.21, p < 0.001). The association between diabetes duration and diabetes-
related distress was also attenuated by adding the use of blood glucose lowering treatment to
the model (∆β diabetes duration = 0.13; ∆β diabetes duration2 = 0.00; diabetes duration
p = 0.327; Beta’s in model 5 compared with model 1) with insulin treatment being associated
with increased distress (β = 0.18, p = 0.003). In the full model, the association between
diabetes duration and distress was further attenuated and both the presence of microvascular
complications and the use of insulin were associated with increased diabetes related distress
(β = 0.20, p < 0.001 and β = 0.16, p = 0.006 respectively). The association between the
presence of complications and distress was not influenced by diabetes duration (linear and
squared, β = −0.104, p = 0.591 and β = 0.539, p = 0.590 respectively).

Percentage of variance explained

Diabetes duration, adjusted for age and gender, explained a total of 7.1% of the variance in
diabetes-related distress. Adding microvascular complications significantly increased the
explained variance to 11.2% (p < 0.001), while adding macrovascular complications did not
(R2 = 0.073, p = 0.316). Blood glucose lowering treatment added a small but significant
2.1% (p = 0.002) to the explained variance of diabetes-related distress. The final model
explained 13.1% of the variance in diabetes-related distress.

Method of data collection

A sensitivity analysis showed that adjusting for method of data collection (self-reported vs.
data from hospital files) did not considerably affect the results. The regression coefficients
of diabetes duration, microvascular complications and ‘blood glucose lowering treatment’
did not substantially change after adjustment for method of data collection (data not
shown). Only a change in the beta of macrovascular complications was found (β = 0.01
after adjustment vs. β = −0.04), but the association between macrovascular complications
and diabetes-related distress remained non-significant (p = 0.859 vs. p = 0.301). Method of
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data collection acted as moderator on the association between microvascular complications
and diabetes-related distress (β = −2.29, p = 0.022) and on the association between insulin
treatment and diabetes-related distress (β = −2.72, p = 0.007).

Discussion

The current study showed that people with type 2 diabetes in the Netherlands generally
experience low levels of diabetes-related distress. Only 7.1% of the total study population
reported elevated distress (PAID score ≥ 40). Diabetes duration was associated with
diabetes-related distress. This association was not entirely linear, but quadratic as well, and
could largely be explained by complications and blood glucose lowering treatment, both
being more frequently present in people with a longer diabetes duration. Diabetes duration,
age and gender explained only 7.1% of the variance in distress. The explained variance
increased to 13.1% by adding complications and treatment with blood glucose lowering
agents to the model.

The experienced diabetes-related distress in the current study is comparable to previous
studies among people with type 2 diabetes treated in primary care in the Netherlands
[21, 22]. Previous studies did not find a linear association between diabetes duration and
diabetes-related distress [10–13]. In contrast to these studies, we examined not only the
linear association, but also included a quadratic function of diabetes duration, and we
did find an association between duration and distress. Because distress may change over
the course of illness and the association between duration and distress is not only linear,
health care providers should be continuously alert on diabetes-related distress in people with
type 2 diabetes over the course of illness as part of the regular diabetes care. As expected,
the association between diabetes duration and diabetes-related distress was substantially
attenuated after adjustment for complications. The presence of microvascular complications
was significantly related to distress. Literature in this respect is contradictory. For example,
Baek et al. [9] found no independent association between the presence of microvascular
complications and diabetes-related distress, whereas others did find such an association
[11]. Stoop et al. [21] found only neuropathy to be associated with diabetes-related distress,
while other diabetes-related micro- and macrovascular complications were not. Also in
our study macrovascular complications were not associated with diabetes-related distress.
An explanation might be that people with diabetes experience cardiovascular problems
as another disease (comorbidity) rather than as a diabetes-related complication, which
therefore does not increase their level of diabetes-related distress [23, 24].

The association between diabetes duration and diabetes-related distress was also explained
by the use of oral blood glucose lowering treatment, especially insulin. The latter finding
is consistent with previous literature [9, 10, 21, 25]. Patients on insulin treatment might
benefit from additional support to decrease levels of distress.

The explained variance of diabetes-related distress by diabetes duration, age and gender
was only 7.1%. The explained variance of the full model was still only 13.1%, suggesting that
many other factors play a role. Psychological variables such as coping styles and perceived
support may have a greater influence [25]. Experienced distress may be related to diabetes
and its management, but non-diabetes-related stressors such as life stressors may contribute
as well, since these might exacerbate diabetes-related difficulties [26]. Furthermore, Hessler
et al. showed that age is associated with distress, with younger people experiencing higher
distress [27]. Age interacts with several variables resulting in associations (for example
between HbA1c and distress) being present in younger patients, but not in older patients
[27]. Likewise, it could be thought that the association between diabetes duration and
distress in our study is more pronounced in younger people than in older people. Given
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the scope of our study all our analyses were adjusted for age and the association between
duration remained significant. However, we agree with Hessler et al. that younger people
with type 2 diabetes are in a different stage of adult life and may have specific needs and
health risks, tailored support for these people is also needed [27].

Guidelines recommend health care providers to be alert on psychosocial problems such as
diabetes-related distress and depression in all people with diabetes as part of the regular
diabetes care [7]. Although low levels of diabetes-related distress are experienced in people
with type 2 diabetes in the Netherlands, this does not imply that extensive structural
screening for distress is required in the total population of the people with type 2 diabetes
within primary care. We would suggest that health care providers remain aware of any
diabetes-related distress in their patients with diabetes, but to pay more structural attention
to screening on diabetes-related distress in those people with microvascular complications
or on insulin treatment (independent of their diabetes duration). Being alert on distress
is important because of its possible negative impact on self-care [3], medication adherence
[4] and glycaemic control [5]. This could be incorporated into patients’ regular diabetes
appointments. In our study, we did not have data on the moment of occurrence of the
complications or the moment of the start of insulin treatment. Since diabetes-related
distress is, ‘an expected response to people’s perceptions of health threats balanced against
an appraisal of available coping resources which is mostly related to diabetes and its
management’, it can be thought that the risk of increased distress is the highest in the period
after major events in the course of the illness (e.g. after diagnosis, after the occurrence of
complications) or shortly after the start of a new treatment, when a patient cannot appraise
accurately how he/she can cope with the new situation) [26]. Longitudinal studies could
provide further insight into whether distress is indeed highest directly after the occurrence of
events in the course of illness. The current study has several strengths. Data of participants
of the three sub-studies of the Diacourse Study were combined, which resulted in a study
population covering a broad range of people with type 2 diabetes regarding diabetes duration,
type of treatment and complications in the Netherlands.

The present study has also several limitations. Because data from three different
subsamples were combined, differences in data collection between the samples might have
influenced the results. Both self-reported and medical record based data have advantages
and disadvantages and to the best of our knowledge there is no consensus which data
method is more valid. For ‘After a recent ACE’ participants it is likely that not all
microvascular complications are reported in the files from the cardiologist, which might
result in underreporting of these complications. However, the impact of the different
methods of data collection was minimal, as the sensitivity analysis showed. Examining
the (moderating) effect of method of data collection (self-reported vs. medical records)
was necessary, since complications were self-reported in the ‘Short diabetes duration group’
and the ‘Longer diabetes duration group’ and obtained from the medical records in the
‘After a recent ACE group’. A moderating effect of method of data collection was found
for microvascular complications. However, this does not necessarily reflect the effect of
method of data collection, it could reflect the fact that participants from the ‘After an
recent ACE group’ differ on several other aspects from the ‘Short diabetes duration group’
and the ‘Longer diabetes duration group’; all ‘After an recent ACE’ participants were
recently hospitalised with an ACE and participated in an individual intervention instead
of group sessions. The discrepancy between the two data collection methods should be
much smaller for insulin treatment, because people will know they are on insulin treatment
and insulin treatment will be mentioned in the medical records. Logically, because we
found method of measurement’ for insulin treatment to be a moderator as well, it seems
plausible that this is caused by other factors than method of data collection, most likely
by other specific characteristics of the ‘After an recent ACE group’. Since it is difficult to
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determine whether cardiovascular disease is a complication of diabetes or a comorbidity,
we used cardiovascular disease as an indicator of macrovascular complications. Although
physicians consider cardiovascular disease often as a complication of type 2 diabetes, we have
indications that people with diabetes rather experience it as another disease (comorbidity)
[24]. Therefore, it can be thought that cardiovascular disease, whether or not a complication
of the type 2 diabetes, has minimal impact on diabetes-related distress. Furthermore, it is
important to note that our findings may not necessarily be replicated in other countries
with a different health care system, food culture and ethnic population.

To conclude, diabetes duration is associated with diabetes-related distress, both linear
and quadratic. This association can largely be explained by the presence of diabetes-related
microvascular complications and insulin treatment. Health care providers should focus on
diabetes-related distress in different stages over the course of illness, especially in people
with type 2 diabetes and with microvascular complications or who need to start, or are
already on, insulin treatment. It should be taken into account that next to diabetes duration,
complications and blood glucose lowering treatment, many other factors are likely to have
impact on diabetes-related distress.
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Abstract

Objective: To investigate the relationship between diabetes duration and self-care behavior,
and the extent to which this relation is explained by diabetes-related characteristics.

Research design and methods: Cross-sectional survey among 590 type 2 diabetes pa-
tients participating in the Diacourse study. Demographic and diabetes-related characteristics
were derived from baseline questionnaires and medical records. Self-care was assessed by the
revised Summary of Diabetes Self-Care Activities (SDSCA) measure and diabetes distress
by the Problem Areas in Diabetes (PAID) scale. Regression analyses tested the associations
between diabetes duration and self-care.

Results: Patients with a longer illness duration reported lower levels of exercise (β = −0.24,
p < 0.05) and higher rates of blood glucose monitoring (β = 0.25, p < 0.05), also when
diabetes-related characteristics were added to the model. In addition, exercise was negatively
related to the presence of macrovascular complications (β = −0.18, p < 0.01). Microvascular
complications were negatively associated with following general dietary guidelines (β = −0.06,
p < 0.05) and positively with foot care (β = 0.20, p < 0.05). Diabetes distress (OR =
0.98, p < 0.05) and insulin use (OR = 0.39, p < 0.05) were positively related with smoking.
Diabetes duration and diabetes-related events explained a maximum of five percent in
self-care behavior, except in glucose monitoring (R2 = 0.37).

Conclusion: Physical activity decreased with longer illness duration and should therefore
receive continuous attention, particularly in patients with macrovascular complications.
Only a small proportion of variance in self-care could be explained by diabetes duration
and diabetes-related characteristics.

128



Self-care behaviors over the course of type 2 diabetes

9

Introduction

Lifestyle recommendations (e.g. being physically active and eating healthy meals on a
regular basis) and self-care activities (e.g. foot care, glucose monitoring) play a key role in
the care for type 2 diabetes. Exercise and healthy dietary behaviors are acknowledged to
be effective strategies to reduce the risk of micro- and macrovascular complications, and
regular foot and glucose checks to monitor and detect risk factors and symptoms of these
serious adverse events [1]. Hence, the potential benefits of adopting a healthy lifestyle and
performing self-care behaviors, in addition to taking medication, are substantial.

Self-care behaviors in diabetes are known to differ with several (socio-)demographic,
clinical and psychological factors, such as socio-demographic status [2] and comorbidity
[3–5]. Little is however known about the extent to which (differences in) self-care behaviors
are related to diabetes duration. On the one hand, one could hypothesize that adherence to
lifestyle and self-care recommendations associates with a longer illness duration, as patients
grow more accustomed to and get more experienced in living with diabetes and its treatment
over the years [6]. In addition, it has been suggested that signs of (potentially) serious
complications and the need to switch to insulin therapy – two events most likely to be related
to a longer illness duration – cause patients to perceive their condition as more serious and,
consequently, engagement in self-care as more important [6–9]. On the other hand, one could
also imagine that pharmacological treatment and complications might have a detrimental
effect on self-care, with lifestyle recommendations in particular. The physical discomfort of
complications can interfere with physical activity [10], while the use of oral hypoglycemic
drugs and insulin may take the focus away from the importance of exercise and dietary
behaviors as effective strategies to control glucose levels. Also, Sasi et al. [11] suggested
that the progressive nature of type 2 diabetes might be partly responsible for the poorer
self-care behaviors they found in longer diagnosed patients, as the treatment regimen often
becomes more intensive and multifaceted over the years and, consequently, more challenging
for patients. Finally, diabetes-related (emotional) distress, which is expected to increase
with illness duration [12], has been both negatively [13] as well as positively [8] linked to
patients’ engagement in self-care behaviors.

With self-care being an essential yet challenging aspect in diabetes management throughout
the course of illness, it is important to identify stages in the illness process where additional
attention or support from health care professionals might be warranted. Therefore, in
this study, patients’ lifestyles and self-care behaviors over the course of type 2 diabetes
were examined. First, the association between diabetes duration and different lifestyle and
self-care behaviors was studied. Second, the extent to which the relation between duration
and self-care can be explained by treatment type, complications and diabetes-related distress
was investigated.

Research design and methods

Study design

This study used the baseline data of the Diacourse study; a study testing the effectiveness
of three newly developed self-management support programs for type 2 diabetes patients in
different phases of the illness [14–16]. The first program focused specifically on relatively
recently diagnosed type 2 diabetes patients (one to three years post-diagnosis) who are
still in the phase of illness where they need to find their own ways in integrating (the
care for) diabetes within their daily lives. The second program was developed to support
type 2 diabetes patients with a longer illness duration who may already have to deal with
diabetes-related complaints or complications. The third program was specifically developed
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to support type 2 diabetes patients who recently experienced a first acute coronary event
(ACE) in coping with the combination of these two conditions. In this study, the three
populations are referred to as ‘Short duration’ (program 1), ‘Longer duration’ (program 2)
and ‘Both Diabetes and ACE’ (program 3).

Patients for the study were recruited via their general practitioner (Short duration and
Longer duration) or via their cardiologist (Both Diabetes and ACE). Patients in the Short
duration sample were aged between 18 and 85 years and had to be diagnosed with type 2
diabetes between one and three years; patients in the Longer duration sample were aged
between 50 and 70 years and diagnosed with type 2 diabetes for at least three years. Patients
in the Both Diabetes and ACE sample were older than 35 years, were diagnosed with type
2 diabetes for at least one year and were very recently discharged from a hospital after
having a first ACE. Exclusion criteria for all three samples were not being able to speak,
read and/or understand the Dutch language sufficiently, or having insufficient mental or
intellectual capabilities to participate in the study. In the Short duration and Long duration
samples, patients were also excluded from the study if they were receiving treatment for
severe psychological or psychiatric conditions, or being recently diagnosed with a severe or
life-threatening comorbid condition (e.g. cancer, stroke), according to their medical record
or diabetes caregiver.

Measures

Self-care

Self-care was measured by the Dutch version of the revised Summary of Diabetes Self-Care
Activities (SDSCA) measure [17]. This instrument measured six aspects of self-care: exercise,
glucose monitoring, foot care, general diet, specific diet and smoking. With the exception
of smoking, all behaviors were assessed by two items, measuring the number of days these
activities were performed during the previous week (0 - 7 days). Due to their low internal
consistency, the two items measuring the specific diet subscale (intake of the recommended
servings of fruit/vegetables and low-fat diet) were analysed separately in this study, as was
also suggested by Toobert et al. [17]. Smoking behavior was assessed by one item measuring
whether participants had smoked during the past week (yes/no). The revised SDSCA has
been validated against other measures of diet and exercise and has shown an adequate
internal consistency and test-retest reliability [17].

Diabetes duration

Diabetes duration was calculated on the basis of the date of diagnosis that was either
reported by the participants (Longer duration and Both Diabetes and ACE ) or retrieved
from the GPs’ medical records (Short duration) and the date the baseline questionnaire was
completed.

Demographic and illness-related variables

At baseline, age, gender, level of education, and marital status were assessed by a question-
naire. Level of education was categorized into low (no education, primary school or low
vocational training), middle (high school or middle vocational training) and high (college or
university), based on the reported highest type of education completed. Marital status was
dichotomized into ‘married or cohabiting’ and ‘other’ (single, divorced, widowed).

Type of treatment (lifestyle advice only, oral hypoglycemic agents only, insulin) and
comorbid conditions (cancer, respiratory problems, joint conditions, and ‘other’; each
(yes/no)) were self-reported in the Short duration and Longer duration samples, and derived
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from hospital records in the Both Diabetes and ACE sample. To assess the presence of
microvascular complications, participants in Short duration and Longer duration samples
were asked to report whether they suffered from (1) eye problems; (2) kidney problems; (3)
neurological problems; and (4) foot problems, as a result of their diabetes. The presence
of macrovascular complications was assessed by asking participants in the Short duration
and Longer duration samples to indicate whether they are suffering from cardiovascular
disease. Although it was not certain whether the reported macrovascular conditions were
a complication or a comorbid condition, we decided to treat these as diabetes-related
conditions in the analyses. In the Both Diabetes and ACE sample, all participants had a
macrovascular complication (ACE); the presence of microvascular complications was derived
from hospital records.

Diabetes distress

Diabetes distress was measured by the Dutch version of the Problems Areas In Diabetes
(PAID) scale [18]; a 20-item questionnaire assessing diabetes-related distress on a five-point
Likert scale (0 = ‘no problem’, 4 = ‘a serious problem’). The total score ranged from 0 to
100, with higher scores representing more diabetes-related distress. The PAID was found to
have a strong concurrent and discriminant validity [19].

Analyses

Descriptive statistics were calculated for the total population and for the three samples
separately. Normally distributed continuous variables were calculated as means with standard
deviations (SD) and non-normally distributed variables as medians with interquartile ranges
(IQR). A one-way ANOVA and post-hoc Bonferroni tests were used to examine differences
in exercise, glucose testing, foot care and dietary behaviors between the three study samples.
Differences in non-smoking were tested with Chi-square tests.

The associations between the different self-care behaviors as the dependent variables
and diabetes duration as the central determinant were examined through linear regression
analyses, except for non-smoking, which was examined with a logistic regression analysis. To
account for a potential non-linear effect, diabetes duration was included as two independent
variables; duration in years (diabetes duration) and duration in years squared (diabetes
duration2) (model 1). Furthermore, we examined whether the associations between diabetes
duration and self-care were affected by type of medical treatment (oral hypoglycemics,
insulin), the presence of complications (microvascular and macrovascular complications)
(model 2) and diabetes-related distress (model 3). Micro- and macrovascular complications
were both included as dichotomous variables in the model. Linear and logistic regression
analyses were controlled for gender, age, level of education and comorbid conditions. All
analyses were performed using SPSS (version 18.0).

Results

For the analyses, 32 participating patients were excluded due to missing data on diabetes
duration and self-care, leaving 590 participants in the study sample. The mean age of the
participants was 64 years and a higher percentage was male (64%). The median diabetes
duration was almost six years. The majority of the participants used medical treatment
to control their diabetes, either oral hypoglycaemics (60%) or insulin (24%). Almost half
of the participants suffered from comorbid conditions (49%), with joint problems being
most prevalent (28%). Microvascular complications were present in one-third of the study

131



Chapter 9

Table 9.1: Demographic, illness-related characteristics and self-care behaviors of the total study
sample and the three subsamples separately

Short duration
(n = 180)

Longer
duration
(n = 224)

Diabetes and
ACE
(n = 186)

Total
(n = 590)

Gender: male (%) 57.2 60.7 73.1 63.6
Age (in years) 63.8 63.6 65.4 64.2 (8.4)
Married or cohabiting (%) 75.1 83.9 74.7 78.4
Education level (%)

- Low 29.5 22.9 42.9 31.2
- Middle 48.0 49.8 44.0 47.4
- High 22.5 27.4 13.0 21.4

Illness-related characteristics

Diabetes duration (in years),
median (IQR)

2.3 (1.8 - 3.0) 9.5 (6.5 - 14.5) 7.8 (3.7 - 14.3) 5.9 (2.6 - 12.3)

Treatment (%)
- Oral hypoglycaemics 65.2 58.5 57.5 60.2
- Insulin 2.2 32.1 33.9 23.6

Microvascular complications
(present)

21.7 49.1 25.3 33.3

Macrovascular complications
(present)

21.1 16.7 100 44.7

Comorbid conditions (present) 54.3 53.8 36.6 48.5
Diabetes distress (0-100),
median (IQR)

6.3 (1.3-15.9) 9.4 (2.5-21.3) 5.0 (1.3-16.3) 7.5 (2.5-17.8)

Self-care

Exercise, M(SD) 4.42 (1.90) 4.08 (1.97) 2.96 (2.38) 3.83 (2.17)
Glucose monitoring, M(SD) 0.43 (1.18) 1.70 (2.50) 2.15 (2.67) 1.45 (2.35)
Foot care, M(SD) 1.22 (1.92) 1.57 (2.15) 1.74 (2.18) 1.51 (2.10)
Diet: general, M(SD) 5.14 (1.70) 4.78 (1.82) 4.68 (2.20) 4.86 (1.92)
Diet: fruit/veg. intake, M(SD) 5.38 (1.95) 5.56 (1.78) 5.13 (2.17) 5.37 (1.97)
Diet: low-fat, M(SD) 4.74 (2.16) 4.69 (2.00) 4.36 (2.32) 4.60 (2.15)
Non-smoking (%) 81.3 85.9 87.8 85.1

population, with foot problems being the most prevalent (14%), followed by eye problems
(12%). Macrovascular complications were present in 45% of the participants (Table 9.1).

Overall, participants reported to have been physically active for a little less than four
days per week. Significant differences were found between the three samples on physical
activity (F(2,575) = 24.26, p < 0.001), with significantly less days of physical activity being
reported in the sample of participants with both diabetes and ACE (mean = 2.96, SD =
2.38) than in the sample of patients with a short diabetes duration (mean = 4.42, SD =
1.90). Glucose monitoring and foot care were performed during 1.5 days per week on average.
Foot care did not statistically differ between the three samples, but glucose monitoring did
(F(2, 575) = 27.92, p < 0.001); participants with a short diabetes duration reported less
days in which glucose levels were checked (mean = 0.43, SD = 1.18) than participants with
a longer diabetes duration (mean = 1.70, SD = 2.50) and participants with both diabetes
and ACE (mean = 2.15, SD = 2.67). Dietary recommendations were followed for about
five days per week and the majority of the participants indicated to not have been smoking
during the previous week; no differences between the three samples were found regarding
these behaviors.

Associations between diabetes duration, diabetes-related characteristics and
self-care

Linear regression analyses revealed that diabetes duration, linear as well as quadratic,
was significantly associated with physical activity; also when type of treatment and both
microvascular and macrovascular complications were included in the regression model (Table
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9.2). Macrovascular complications were associated with decreased physical activity. The
presence of microvascular complications was positively related with foot care and negatively
with general dietary behaviors. Insulin use and diabetes-related distress were positively
related with smoking (Table 9.3).

The explained variance in physical activity by diabetes duration was 2% (model 1), which
increased to 5% when medical treatment, microvascular complications and macrovascular
conditions were added (model 2). In glucose monitoring, both linear and quadratic diabetes
duration were significantly related and explained 17% of the variance (model 1). When
medical treatment, complications and macrovascular conditions were added (model 2), the
explained variance increased to 37%, with significant associations found between diabetes
duration and insulin use. In foot care, only models including complications were statistically
significant, resulting in 5% explained variance.

Conclusions

In this study, we investigated the lifestyle and self-care behaviors of people with type 2
diabetes over the course of illness. We found that diabetes duration was independently
associated with exercise and glucose monitoring. Levels of physical activity were found to
decrease with longer illness duration, even when the presence of macrovascular complications
was accounted for. Conversely, glucose monitoring was performed more often over the years,
also after including type of treatment in the model. Percentages of variance in self-care
explained by duration and the diabetes-related characteristics assessed in this study were
generally low.

Results of this study partly support previous studies and hypotheses regarding self-care
in different phases of living with type 2 diabetes. The finding that participants with
macrovascular complications had lower levels of physical activity than their counterparts
without these complications are in accordance with previous studies describing that –
following a heart condition – many individuals experience hesitation or uncertainty regarding
exercise behaviors [20, 21]. However, since the direction of the association in our study
is not known, the lower levels of physical activity might also have been a contributor to
the presence of macrovascular complications, rather than a result [22, 23]. The hypothesis
that microvascular complications trigger self-care behaviors appears to be supported by the
positive relation between complications and foot care, but not by the negative association with
dietary behaviors and the missing association with physical activity. These findings could be
partly explained by the fact that dietary and exercise behaviors rather represent a patients’
overall lifestyle, while foot care is considered a diabetes-specific behavior; particularly in the
presence of diabetes-related foot problems [7]. Furthermore, the relatively large population
of patients with recently diagnosed macrovascular complications may have contributed to the
lack of association between microvascular complications and exercise in this study population,
as opposed to the results previously found in the Short duration sample of this study [24].
Diabetes distress was only found to be significantly associated with smoking; a behavior
reported by only 15% of the participants. The previous finding that diabetes-distress relates
to the presence of microvascular complications and insulin use in this study population [25]
might partly explain why diabetes distress in itself did not explain any additional variance
in the regression models. Also, scores on diabetes-related distress were generally very low,
which implies that the participating patients were not very concerned about their diabetes
and its treatment. Although it would have been interesting to test whether this is a result
of self-care behaviors performed, rather than a predictor, the cross-sectional nature of the
data does not allow for such analyses.

Particularly notable was the independent negative association of diabetes duration with
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Table 9.3: Independent associations between diabetes duration and non-smoking, and the role of
treatment, complications and diabetes distress; odds ratios and explained variance †

Non-smoking

Model 1 Model 2 Model 3
OR (95% CI) OR (95% CI) OR (95% CI)

Diabetes duration 1.01 (0.89-1.15) 1.06 (0.92-1.21) 1.07 (0.93-1.22)
Diabetes duration2 1.00 (1.00-1.01) 1.00 (1.00-1.01) 1.00 (1.00-1.01)
Oral hypoglycemics 0.72 (0.35-1.49) 0.71 (0.34-1.48)
Insulin 0.36 (0.15-0.87) 0.39 (0.16-0.94)
Microvascular complications 0.82 (0.47-1.43) 0.93 (0.52-1.64)
Macrovascular complications 1.57 (0.95-2.71) 1.60 (0.94-2.72)
Diabetes distress 0.98 (0.96-0.99)
Nagelkerke R2 0.06∗∗ 0.09∗∗ 0.11∗∗

† Analyses are adjusted for age, gender, educational level and comorbid conditions; ∗∗ Significant at 0.01

level.

exercise and the positive association with glucose monitoring. Possibly, patients with a
longer diabetes duration experience more symptoms that are not considered diabetes-related
complications (e.g. fatigue, headache), but do hinder physical activity and trigger the
tendency to monitor blood glucose levels more often [26, 27]. Also, the negative association
between diabetes duration and physical activity may indicate a shift in focus on the topics
discussed during the regular checks ups over the years of illness. One could imagine that
health care professionals are more focused on stressing the importance of an active lifestyle
during the first years after diagnosis than at a later stage in the illness process.

Finally, it must be noted that although diabetes duration (and its associated diabetes-
related characteristics) was found to be associated with lifestyle and self-care in diabetes,
only a small proportion of the variance could be explained by these determinants. In other
words, with the exception of glucose monitoring, self-care behaviors seem to be primarily
influenced by other factors than the diabetes-related determinants that were investigated in
this study, for instance, by personal-, work- or family-related issues. It has been previously
described that diabetes patients appear to (almost linearly) progress from mere passive
compliance to the prescribed treatment regimen to developing their own personal ways in
controlling their condition over the years [6, 28]. Possibly, this is also the point in time
where other goals and priorities that make up patients’ personal lives become of a bigger
influence for the lifestyle and self-care behaviors chosen.

To our knowledge, this is the first study that focused on examining patients’ lifestyle and
self-care behaviors during different phases of the illness process of type 2 diabetes. The
large sample size allowed us to study a broad range of patients regarding diabetes duration,
type of treatment and complications and is therefore a strength of this study. In order to
obtain this study population, however, data from three programs had to be combined. And
although all three programs were part of the Diacourse study, differences in data collection
have occurred. In the Short duration and Longer duration sample, the illness-related
determinants (treatment, complications and comorbid conditions) were self-reported, while
the data on these determinants were obtained from hospital records in the Both Diabetes
and ACE sample. However, considering the high correlation between the characteristics
of the three study samples and diabetes duration and diabetes-related characteristics, we
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were not able to correct for differences in data collection in the regression analyses. As
self-reported complications and conditions rather reflect complaints that are experienced
as a burden by patients and not merely correspond with an objective, medical point of
view, they may relate to self-care differently than recorded complications or conditions.
Nonetheless, self-reported conditions are also acknowledged as important indicators of health
behaviors and outcomes [29, 30]. Furthermore, participants in this study represent a group
of patients willing to participate in three different diabetes support programs, which may
have its consequences for the representativeness of the study population for all type 2
diabetes patients. It is expected that self-care behaviors are more often performed in this
motivated population, which may have led to an overestimation of its relation with diabetes
duration. In addition, it should be kept in mind that participants in the Short duration and
Longer duration samples were invited to group-based sessions, while participants in Both
Diabetes and ACE sample were offered the program at home. As this may have provided
less mobile patients the opportunity to participate in the third, but not in the first two
support programs, this may have contributed to the lower frequency of physical activity in
patients with macrovascular complications.

Finding effective ways to encourage and support people with type 2 diabetes in different
phases of illness to engage in self-care is important; not only to help patients deal with the
different situations that arise after the occurrence of diabetes-related events (i.e. diagnosis,
development of complications), but also to help diminish the changes of these adverse events.
Benefits of an active lifestyle and healthy diet on diabetes outcomes are widely acknowledged
in the medical field, but many patients struggle with engaging in lifestyle changes [31, 32].
Although the importance of physical activity should be continuously stressed, health care
professionals should pay particular attention to patients with complications or conditions
that might interfere with exercise; either as a result of physical limitations or a shift in
focus or priority towards the other condition [4, 33]. Behaviors more directly linked to
diabetes, such as foot care, appear to be primarily triggered by the presence of complications.
Patients should therefore be convinced that lifestyle and self-care behaviors are useful and
effective strategies to prevent (further deterioration of) complications; particularly in the
early years of illness when diabetes-related symptoms and complaints are absent. Finally,
it is of great importance that successful strategies are developed to incorporate self-care
within the context of personal-, work- and health-related issues.

136



Self-care behaviors over the course of type 2 diabetes

9

References

[1] American Diabetes Association. Standards of medical care in diabetes–2014. Diabetes
Care. 2014;37 Suppl 1:S14–S80.

[2] Brown AF, Ettner SL, Piette J, Weinberger M, Gregg E, Shapiro MF, et al.
Socioeconomic position and health among persons with diabetes mellitus: a conceptual
framework and review of the literature. Epidemiol Rev. 2004;26:63–77.

[3] Pouwer F, Nefs G, Nouwen A. Adverse effects of depression on glycemic control and
health outcomes in people with diabetes: a review. Endocrinol Metab Clin North Am.
2013;42(3):529–544.

[4] Kerr EA, Heisler M, Krein SL, Kabeto M, Langa KM, Weir D, et al. Beyond comorbidity
counts: how do comorbidity type and severity influence diabetes patients’ treatment
priorities and self-management? J Gen Intern Med. 2007;22(12):1635–1640.

[5] Beverly EA, Wray LA, Chiu CJ, Weinger K. Perceived challenges and priorities
in co-morbidity management of older patients with Type 2 diabetes. Diabet Med.
2011;28(7):781–784.

[6] Thorne S, Paterson B, Russell C. The structure of everyday self-care decision making
in chronic illness. Qual Health Res. 2003;13(10):1337–1352.

[7] Matricciani L, Jones S. Who Cares About Foot Care? Barriers and Enablers of Foot
Self-care Practices Among Non-Institutionalized Older Adults Diagnosed With Diabetes:
An Integrative Review. Diabetes Educator. 2014;Epub ahead of print.

[8] Thoolen B, de Ridder D, Bensing J, Gorter K, Rutten GEHM. No worries, no impact?
A systematic review of emotional, cognitive, and behavioural responses to the diagnosis
of type 2 diabetes. Health psychology review. 2008;2:65–93.

[9] Ruggiero L, Glasgow R, Dryfoos JM, Rossi JS, Prochaska JO, Orleans CT, et al.
Diabetes self-management. Self-reported recommendations and patterns in a large
population. Diabetes Care. 1997;20(4):568–576.

[10] Schoenberg NE, Drungle SC. Barriers to non-insulin dependent diabetes mellitus
(NIDDM) self-care practices among older women. J Aging Health. 2001;13(4):443–466.

[11] Sasi ST, Kodali M, Burra KC, Muppala BS, Gutta P, Bethanbhatla MK. Self Care
Activities, Diabetic Distress and other Factors which Affected the Glycaemic Control in
a Tertiary Care Teaching Hospital in South India. J Clin Diagn Res. 2013;7(5):857–860.

[12] Sparring V, Nystrom L, Wahlstrom R, Jonsson PM, Ostman J, Burstrom K. Diabetes
duration and health-related quality of life in individuals with onset of diabetes in the
age group 15-34 years - a Swedish population-based study using EQ-5D. BMC Public
Health. 2013;13:377.

[13] Fisher L, Mullan JT, Arean P, Glasgow RE, Hessler D, Masharani U. Diabetes distress
but not clinical depression or depressive symptoms is associated with glycemic control
in both cross-sectional and longitudinal analyses. Diabetes Care. 2010;33(1):23–28.

[14] van Puffelen AL, Rijken M, Heijmans MJ, Nijpels G, Rutten GEHM, Schellevis FG.
Living with diabetes: a group-based self-management support programme for T2DM
patients in the early phases of illness and their partners, study protocol of a randomised
controlled trial. BMC Health Serv Res. 2014;14:144.

137



Chapter 9

[15] de Vries L, van der Heijden AA, van ’t Riet E, Baan CA, Kostense PJ, Rijken M,
et al. Peer support to decrease diabetes-related distress in patients with type 2 diabetes
mellitus: design of a randomised controlled trial. BMC Endocr Disord. 2014;14(1):21.

[16] Kasteleyn MJ, Gorter KJ, Stellato RK, Rijken M, Nijpels G, Rutten GEHM. Tailored
support for type 2 diabetes patients with an acute coronary event after discharge from
hospital - design and development of a randomised controlled trial. Diabetol Metab
Syndr. 2014;6(1):5.

[17] Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care activities
measure: results from 7 studies and a revised scale. Diabetes Care. 2000;23(7):943–950.

[18] Snoek FJ, Pouwer F, Welch GW, Polonsky WH. Diabetes-related emotional distress
in Dutch and U.S. diabetic patients: cross-cultural validity of the problem areas in
diabetes scale. Diabetes Care. 2000;23(9):1305–1309.

[19] Welch GW, Jacobson AM, Polonsky WH. The Problem Areas in Diabetes Scale. An
evaluation of its clinical utility. Diabetes Care. 1997;20(5):760–766.

[20] Kasteleyn MJ, Gorter KJ, van Puffelen AL, Heijmans M, Vos RC, Jansen H, et al.
What follow-up care and self-management support do patients with type 2 diabetes
want after their first acute coronary event? A qualitative study. Prim Care Diabetes.
2014;8(3):195–206.

[21] Cooper AF, Jackson G, Weinman J, Horne R. A qualitative study investigating patients’
beliefs about cardiac rehabilitation. Clin Rehabil. 2005;19(1):87–96.

[22] Swift DL, Lavie CJ, Johannsen NM, Arena R, Earnest CP, O’Keefe JH, et al. Physical
activity, cardiorespiratory fitness, and exercise training in primary and secondary
coronary prevention. Circ J. 2013;77(2):281–292.

[23] Bassuk SS, Manson JE. Epidemiological evidence for the role of physical activity in
reducing risk of type 2 diabetes and cardiovascular disease. J Appl Physiol (1985).
2005;99(3):1193–1204.

[24] van Puffelen AL, Heijmans MJWM, Rijken M, Rutten GEHM, Nijpels G, Schellevis
FG. Illness perceptions and self-care behaviours in the first years of living with T2DM;
does the presence of complications matter?;Submitted.

[25] Kasteleyn MJ, de Vries L, van Puffelen AL, Schellevis FG, Rijken M, Vos R, et al.
Diabetes-related distress over the course of illness – results of the Diacourse study. In
press Diabetic Medicine. 2015;.

[26] Garg SK, Aurand LA, Rimler MS, Dailey GE. Diabetes duration and the efficacy and
safety of insulin glargine versus comparator treatment in patients with type 2 diabetes
mellitus. Endocr Pract. 2014;20(2):120–128.

[27] Spallone V, Morganti R, D’Amato C, Cacciotti L, Fedele T, Maiello MR, et al. Clinical
correlates of painful diabetic neuropathy and relationship of neuropathic pain with
sensorimotor and autonomic nerve function. Eur J Pain. 2011;15(2):153–160.

[28] Paterson B, Thorne S. Expert decision making in relation to unanticipated blood
glucose levels. Res Nurs Health. 2000;23(2):147–157.

138



Self-care behaviors over the course of type 2 diabetes

9

[29] Perrig-Chiello P, Perrig WJ, Stahelin HB. Health control beliefs in old age - relationship
with subjective and objective health, and health behaviour. Psychology, Health and
Medicine. 1999;4:83–94.

[30] Idler RE. Self-assessed health and mortality: a review of studies. In: Maes S, Leventhal
H, Johnston M, editors. International review of health psychology. New York, Wiley;
1992. p. 33–54.

[31] Vijan S, Stuart NS, Fitzgerald JT, Ronis DL, Hayward RA, Slater S, et al. Barriers to
following dietary recommendations in Type 2 diabetes. Diabet Med. 2005;22(1):32–38.

[32] Glasgow RE, Hampson SE, Strycker LA, Ruggiero L. Personal-model beliefs and
social-environmental barriers related to diabetes self-management. Diabetes Care.
1997;20(4):556–561.

[33] Bower P, Harkness E, Macdonald W, Coventry P, Bundy C, Moss-Morris R. Illness
representations in patients with multimorbid long-term conditions: qualitative study.
Psychol Health. 2012;27(10):1211–1226.

139





10 General discussion





General discussion

10

This thesis provides an overview of the Diacourse-ACE study, which was conducted to
support type 2 diabetes patients in the period after hospital discharge after a first acute
coronary event (ACE). We examined their clinical profile and the difficulties encountered
by them in the period shortly after the ACE (part 1). We developed a tailored supportive
intervention for these patients and evaluated its effectiveness in a randomised controlled trial
(RCT) (part 2). Furthermore, we examined diabetes-related distress and self-management
over the course of illness (part 3). In this general discussion we interpret the results in
light of the current literature and discuss our methods and the clinical implications of our
findings. Furthermore, we reflect on the theoretical model on which the intervention was
based and provide recommendations for future research.

Part 1: Clinical profile and experiences of patients

Our study showed that patients with type 2 diabetes hospitalised with their first ACE are
older and have lower cholesterol levels compared to their counterparts without diabetes
(chapter 2). These differences might reflect successful treatment of type 2 diabetes patients
with regard to cardiovascular risk factors, especially in optimising cholesterol levels. On the
other hand, secondary preventive medication (the combination of anti-thrombotic agent,
beta-blocker and statin) is prescribed in less than half of the diabetes patients after the
occurrence of an ACE (chapter 3). These prescription rates do not change over the
following years. Furthermore, in our focus group study, type 2 diabetes patients themselves
indicated that the period after an ACE was difficult and that they needed support on
pharmacotherapy, physical activity, sexual activity and coping with the combination of
the two conditions in daily life. They considered themselves as a specific group of ACE
patients because of their diabetes, for whom the usual follow-up care, including cardiac
rehabilitation, is not sufficient; they were in need of tailored support (chapter 4).

A previous study in the United States showed that prescription rates of secondary
preventive medications are relatively high at discharge in patients with a myocardial
infarction (MI), but decrease considerably after one month [1]. This decrease may be caused
by difficulties patients encounter after discharge, since they are in a dynamic period after
the ACE. Patients are just transferred from hospital to home, have to learn to cope with
the ACE and follow-up care is transferred from the cardiologist to the GP. Patients who
also have diabetes have to learn to cope with the combination of the ACE and diabetes
in daily life. Additional support is needed to ensure that patients continue to use all
medications. The National Institute for Health and Care Excellence (NICE) emphasises
the importance of effective communication between hospital and primary care to facilitate
the transmission of clear management plans in a timely way [2]. In addition, the American
Diabetes Association (ADA) states that diabetes discharge planning is an important part
of an overall discharge plan and should comprise a variety of aspects such as medication
reconciliation, scheduling follow-up visits with the different healthcare providers involved
and talking about medication adherence [3]. The ADA also underlines the importance
of offering diabetes self-management support during and after hospitalisation. Although
cardiac rehabilitation is widely recommended for patients with an ACE, such programs
focus mainly on the ACE and do not support patients to cope with the combination of
ACE and type 2 diabetes. Moreover, the effect on exercise capacity is significantly lower
in type 2 diabetes patients than in patients without diabetes [4]. Appointment adherence
is lower and attrition is greater in type 2 diabetes patients [5]. Altogether, it seems that
usual care after an ACE does not fit the needs of this specific group of patients who have
the combination of type 2 diabetes and an ACE. When considering additional support, it
should be kept in mind that a ‘one-size-fits-all approach’ is probably not suited [6]. Instead,

143



Chapter 10

by tailoring it is possible to identify and address issues that are relevant for individual
patients [7]. A tailored approach in which the characteristics of patients are taken into
account might improve treatment outcomes [8]. Furthermore, it is necessary to have a
theoretical understanding of concepts that can act as mediators and influence outcomes [9].
When such knowledge is available, specific concepts – as far as they are changeable – can
be integrated in the intervention and targeted. For example, in our study self-efficacy is
considered an important (mediating) concept, since type 2 diabetes patient who recently
experienced their first ACE may lack confidence in their illness self-management, and
should be targeted in the intervention. Thus, an important factor to keep in mind when
thinking about self-management support is that self-management support programmes
should be theory-driven [10]. In assessing the effectiveness of tailored supportive, theory-
driven interventions, assessment of patient-reported outcomes, including self-care, distress,
self-reported health status and illness perceptions are essential. Patient-reported outcomes
reflect patients’ evaluation of their own health and well-being. They are increasingly used
as key performance indicators in chronic illness care [11].

Considering all the above brings us to part two of this thesis in which we discuss the
development and effectiveness of a tailored supportive intervention for patients with type 2
diabetes after an ACE.

Part 2: Development and effectiveness of a tailored supportive
intervention

Our intervention was based on two theoretical concepts (patients’ illness perceptions and
self-efficacy) and on experiences of patients as reported in focus groups (chapter 5). No
significant effects of the intervention were found on clinical variables, distress and most other
patient-reported outcomes (chapter 6). Surprisingly, after an ACE, type 2 diabetes patients
experienced low levels of diabetes-related distress which remained low up to five months
after discharge in both the intervention and control group. However, the intervention had a
positive effect on several illness perceptions of the participants, in particular on patients’
understanding of their diabetes and on their perception of treatment control (beliefs that the
medical treatment is effective) regarding both the diabetes and the ACE. The intervention
also improved participants’ self-reported health status (chapter 6, chapter 7). Participants
appreciated the tailored supportive intervention, especially its individualised and timely
character (chapter 6).

When designing the Diacourse-ACE study, we hypothesised that the occurrence of an ACE
would result in increased levels of diabetes-related distress. Instead, low levels of diabetes-
related distress were experienced by type 2 diabetes patients after an ACE (chapter 6).
Since it is difficult to further reduce the level of distress when this level is already low, this
might explain why the intervention had no effect on diabetes-related distress. Comparable
low levels of diabetes-related distress were experienced by Dutch type 2 diabetes patients
without a recent ACE in primary care [12, 13]. Stoop et al. [13] also showed that diabetes-
related distress was not increased in patients with cardiovascular complications. However,
this knowledge was not available at the time we designed our study and chose the outcome
measures. Furthermore, it should be noted that distress is a difficult concept, which is often
confused with depression [14]. This may explain inconsistencies in the literature regarding
the association between distress or depression and self-management, glycaemic control and
regarding the prevalence of depression or distress in diabetes. It is important to distinguish
depression from distress, so that appropriate and tailored interventions can be offered.
Diabetes-related distress is context-specific and may be attributed to diabetes-related factors
such as fear of complications. Depression is non-content related, is not defined by aetiology
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and diagnostic criteria do not specify a cause or a disease process. Fisher et al. [14] suggested
that non-diabetes related stressors also might exacerbate diabetes-related difficulties. If that
is the case, the occurrence of an ACE would most likely result in increased diabetes-related
distress. However, this is not in line with our results. Apparently, the suggestion that
non-diabetes related stressors exacerbate diabetes-related distress does not hold true, at
least not for the occurrence of an ACE. Moreover, in our study it seems that the diabetes is
more or less overshadowed by the occurrence of the ACE and therefore the diabetes may be
less important for patients in that period, resulting in low levels of diabetes-related distress
(chapter 6).

Apart from diabetes-related distress, other patient-reported outcomes were used to test
the effectiveness of the intervention. Although the difficulties type 2 diabetes patients
encounter after an ACE did not result in a high level of diabetes-related distress, the impact
of the ACE was reflected by their self-reported health. The self-reported health status
of the enrolled patients was less favourable compared to other type 2 diabetes patients
without an ACE [15–17] and remained relatively poor up until at least five months after
hospital discharge (chapter 6). This is an important finding of our study, since it has been
demonstrated in several recent studies that poor self-reported health increases the risk of
depression, complications and mortality in patients with type 2 diabetes [18–20]. Because
our intervention was effective in improving the decreased health status, it might reduce the
risk of complications or depression, or delay the development of it, on the long term.

Our finding that type 2 diabetes patients with an ACE experienced low levels of diabetes-
related distress, in combination with a less favourable health status, suggests that patients
do not link their ACE with their diabetes, since otherwise diabetes-related dPistress would
most likely have been elevated. Indeed, only 22% of the patients mentioned their diabetes as
cause of the ACE (chapter 6), which is in line with a previous study [21]. This implies that,
next to the medical impact of the occurrence of an ACE, the perception of patients about
their conditions also plays an important role in how patients are feeling and functioning after
discharge. Targeting their illness perceptions proved to be an effective component of the
intervention. In the intervention the illness perceptions were addressed during the second
and third home visit. Patients completed the Brief Illness Perception questionnaire and their
answers were discussed to challenge misconceptions of their diabetes and their ACE. The
patients’ understanding of the diabetes improved by the intervention and mediated the effect
of the intervention on health status (chapter 7). This indicates that health care providers
should focus explicitly on diabetes after an ACE. In diabetes patients with comorbidity,
not directly linked to diabetes, the diabetes often receives less priority, which may result
in the diabetes slipping into oblivion [22]. The findings from our control group clearly
demonstrate that without additional tailored support patients perceive both their diabetes
and their ACE as less controllable. It seems obvious that such feelings are detrimental.
Perceived treatment control is associated with medication adherence [23] and medication
non-adherence is associated with adverse outcomes [24]. When patients suffer from multiple
illnesses, they can experience difficulties in identifying which medication relates to which
illness, which makes it even more difficult to determine the treatment effect of specific
medications [22]. Concerns about possible drug interactions may also contribute to drug
underuse [25]. As demonstrated in our focus groups, coping with a large number of medicines
and their adverse effects is difficult for type 2 diabetes with an ACE (chapter 4). This may
at least partially contribute to the above mentioned decreased feelings of treatment control
and could also play a role in the low proportion of patients receiving or using secondary
preventive medication (chapter 3). Next to patients’ illness perceptions, the literature
shows that illness perceptions of partners are of importance and that health care providers
should discuss the partner’s illness perceptions, in addition to the patient’s own perceptions,
during monitoring or follow-up visits. More specifically, perceptions of partners about the
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illness are of importance on how patients respond to a chronic illness and could influence
outcomes [26–28]. Also the degree of accuracy with which health care providers understand
their patients’ illness perceptions is associated with self-care activities in patients with
type 2 diabetes [29]. It might be beneficial to ensure that patients’, their partners’, and
health care providers’ perceptions of whether the ACE is a diabetes-related complication
or not are congruent. Although this might result in increased diabetes-related distress,
since patients will be more likely to link their ACE with their diabetes, a positive effect on
self-care can be expected [29]. When both patients and health care providers are aware of
the link between ACE and diabetes, this could positively influence patients’ understanding
of the diabetes which in turn is associated with improved health status. It can be debated
whether the possible improvements in self-care and health status equipoise the possible
increase in diabetes-related distress. To conclude, although the intervention had no effect
on distress, it improved health status and illness perceptions. The long-term effects of the
intervention and especially the consequences of the relatively improved health status and
illness perceptions need to be assessed.

Implementation and improvement of the intervention

Before implementing the intervention several other aspects should be considered. First of
all, the significance of the intervention must be estimated. Furthermore, decisions must be
made on how many diabetes nurses should be trained. On the basis of our experiences and
new knowledge we suggest several adjustments in the intervention.

To estimate the significance of the intervention and to determine whether it should be
implemented on a large scale, we focused on other outcomes than diabetes-related distress.
It can be questioned whether the change in self-reported health status (measured with the
Euroqol Visual Analogue Scale (EQ-VAS)) is clinically relevant enough to implement the
intervention on a large scale. To the best of our knowledge, the minimal important difference
(MID), i.e. the smallest change in a treatment outcome that a patient would identify as
important, on the EQ-VAS is not known for type 2 diabetes patients. Previous studies
showed a MID of > 8 in patients with COPD [30], > 7 in cancer [31] and > 4 in patients
with Crohn’s disease [32], while others suggested a MID of > 3, which was not linked to
a specific population [33]. When no consensus exists, a commonly used method is to set
the minimal important difference at half a standard deviation of the score. In our study,
that would lead to a MID around 8. Given the variations in suggested MIDs, it seems not
legitimate to conclude that the effect on health status (an improvement of 7 on the EQ-VAS)
is too small to implement the intervention on a larger scale. Moreover, given the increased
risk of complications and depression in patients with a low self-reported health, we should be
cautious to ignore the potential impact of the intervention. However, we also cannot conclude
that the effect on self-reported health status is large enough to implement the intervention
immediately. Hence, longer follow-up is needed to examine whether the intervention reduce
the risk of depression and complications of these patients on the long term as we suggested.
To investigate the effects of the intervention on the longer term, we plan to invite the
patients who participated in the study again to complete questionnaires measuring health
status, health related quality of life, additional cardiovascular complications and depression
after 36 months follow-up.

The home visits should be conducted by diabetes nurses who are specially trained for this
purpose and who can conduct the home visits in a wider region. This can be achieved by
care groups appointing diabetes nurses. In the Netherlands, there are around hundred care
groups, consisting of 40-200 general practitioners each. Appointing several diabetes nurses
at each care group (the exact number depends on the size of the care group) makes travel
times manageable, provides the opportunity to organise central trainings and retrainings
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and simplifies replacement during illness or holidays.
On the basis of feedback from the diabetes nurses who performed the home visits and

of new insights from literature, some changes in the protocol of the home visit can be
considered. First of all, it seems that the majority of the patients do not label the difficulties
they encounter as real ‘problems’. Most patients seem to think that ‘it is part of the deal’.
However, when the nurses discussed these difficulties in more detail, the patients (and their
partners) had questions (for example about coping with the combination of their ACE
and their diabetes or about medications) and appreciated support on these topics. Thus,
instead of asking ‘to what extent do you experience problems’ we suggest to ask ‘what issues
related to your illness do you come across in daily life’, and avoid using the word ‘problem’.
Furthermore, we suggest to involve partners or close relatives more actively, in particular by
inquiring about their illness perceptions. Illness perceptions of partners could be directly
targeted by means of the Brief Illness Perceptions Questionnaire and compared to the illness
perceptions of their partners. In the intervention as it is now, patients could indicate on
a list of ten topics to what extent they experience difficulties. We know now that after
the occurrence of an ACE the diabetes might slip into oblivion and patients may have the
tendency to give the ACE more priority. Since the understanding of the diabetes plays an
important role in improving well-being, we suggest that the nurse should explicitly address
the diabetes, even when that topic is not indicated by the patient. Asking questions such as
‘What do you know about the relationship between ACE and diabetes?’ or ‘To what extent
does the occurrence of the ACE influence your diabetes self-management behaviour?’ could
help to put the focus also on the diabetes. Furthermore, secondary preventive medication
is quite often not prescribed or taken according to the guidelines and this originates most
likely in the first period after discharge. Therefore, the nurses could pay extra attention to
pharmacotherapy and the perceptions of medical treatment control during the home visits,
even when the patients do not indicate these topics as being problematic.

Costs

Although we did not investigate the cost-effectiveness of the intervention, it is important
to pay attention to costs before considering the implementation of the tailored supportive
intervention. In the trial, the diabetes nurses were paid for ten hours per patient. Assuming
an average nurses’ salary of AC40 per hour and a similar amount of time needed from a
diabetes nurse (including their travel costs) as in this trial, offering this tailored support will
cost on average AC400 per patient. Furthermore, a training of four and a half hours is needed
and we think a retraining of two hours twice a year may be necessary too. We suggest to
train two diabetes nurses at each care group, thus 200 nurses through the Netherlands. To
train these nurses will cost about AC36.000 and retraining will cost about AC32.000 in total
each year. To make an estimation of the number of type 2 diabetes hospitalised with an
ACE in a year, we used the most recent Dutch registers with definite data and our own data.
In 2007, the number of patients hospitalised with an acute myocardial infarction (MI) or
unstable angina pectoris was 43,746 [34]. From the Diacourse-ACE study we know that 80%
of the MI hospitalisations encompass a first event (data not published), of which 14% had
a history of type 2 diabetes (chapter 2). Based on these data, we roughly estimate that
around 4,900 type 2 diabetes patients each year are hospitalised with a first ACE in the
Netherlands. Assuming that 76% of these patients is willing to receive the tailored support
intervention in their homes, this would result in around AC1.500.000 additional costs on an
annual basis. Given the consequences of a lower health status, one should focus effects of
the intervention on the longer term to determine whether these investments might pay-off.
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Methodological considerations of the RCT

Generalisability/external validity

Patients were recruited from thirteen hospitals, covering three different regions in the
Netherlands. As we mostly trusted on the hospital based nurses for inviting eligible patients,
it was possible for them to exclude patients who they did not find suitable for participation.
This might have induced selection bias. However, there are indications that the patients
enrolled in our study are comparable to other ACE patients in the Netherlands, for example
regarding their treatment (PTCA, CABG or non-invasive intervention) after their MI or
unstable angina pectoris [35].

The relatively high response rate of 76% in the Diacourse-ACE study can be explained by
the selection method (personally in the hospital, or by telephone by the researcher when
they were overlooked or missed in the hospital and were discharged without invitation to
participate). Patients are more likely to agree when they are personally invited compared to
when they are only invited by a letter. Furthermore, patients can arrange the appointment
for the home visit with the diabetes nurse, which makes it easier for them to participate.

All together, we believe that results of this study are applicable for the majority of the
type 2 diabetes who are confronted with an ACE.

Drop-out rate

A limitation of the trial was the relatively high drop-out rate of 20%. Patients who dropped
out had slightly higher scores on the depression scale and were living alone more often and
one could speculate that these patients might benefit most from the intervention. If that is
the case, the effect of our intervention would have been larger when we had lower drop-out
rates. Dropout rates were similar in the intervention- and control group and reasons for
dropout seem to be independent from the intervention. Therefore, we assume that the
dropout caused minimal bias. Defining the sample size of the Diacourse-ACE study, we
accounted for a drop-out rate of 23%, which means that the real-life drop-out rate did not
affect our study power.

Attention control group

In the trial of the Diacourse-ACE study an attention control group was used. The rationale
for using an attention control group (instead of a ‘usual care’ control group) is to distinguish
the effectiveness of an intervention tailored to the specific needs of the patient from personal
attention without tailored support. In other words: people in both groups receive personal
attention, but the intervention group receives tailored support whereas the control group
does not. In our study, the attention control group received only one telephone consultation
compared to three home visits of the intervention group. In the strict sense, the attention-
control group must be comparable to the intervention group with regard to time to health
providers. However performing three home visits without giving support would not be
realisable and would be an intervention on itself. Therefore, we chose to use an attention
control condition that receives additional attention when compared to usual care, but which
is not an intervention.

Blinding/modified-informed consent procedure

Blinding of participants is almost impossible in studies investigating the effectiveness of
psychological interventions. When participants are not blinded, this might bias the results
of the study. To ensure that participants of the trial were unaware of the two different
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conditions, a modified informed consent procedure was used [36]. Patients were informed
that a program was developed to support type 2 diabetes patients in the period after hospital
discharge after an ACE, but they were not informed about the exact content of the program.
After consent, they were randomised to the intervention or control group and informed about
their program. Still, it might be that patients in the control condition were disappointed
since they received ‘only’ one consultation by telephone and the word ‘support program’
implicates more support. However, since they receive more support than usual care and
they did not know what the other group received, it seems legitimate to assume that the
bias is minimal.

Outcome measures

Several remarks regarding the outcome measures can be made. Because of the low levels
of diabetes-related distress experienced by the participants of the Diacourse ACE trial,
the Problem Areas In Diabetes (PAID) questionnaire was not the ideal primary outcome
measure, since it is difficult to further reduce the level of distress when this level is low.
In patient groups with higher levels of diabetes-related distress the PAID may be a good
outcome measure, since it is responsive to change and several interventions have shown to
be effective in reducing distress measured by the PAID [37–39]. Furthermore, not only the
PAID, but also the questionnaires measuring self-efficacy and self-care, were diabetes-specific.
No effects of the intervention were found on these outcomes, presumably because the ACE
is more on the foreground than the type 2 diabetes. Problems encountered in daily life are
more likely to be captured with general health-related quality of life questionnaires, as we
did with health status (measured by the EQ-VAS). A generic health-related quality of life
questionnaire could be considered as primary outcome in future studies in patients with
multimorbidity. However, disease specific questionnaires are in general more sensitive to
change than generic questionnaires. Hence, one might consider to include disease specific
questionnaires for all conditions of interest, in our case the ACE and diabetes, instead of
only for the primary condition.

Furthermore, it should be noted that not all aspects of self-management were measured
with the Summary of Diabetes Self Care Scale (SDSCA). Barlow et al. [40] defined self-
management as managing the symptoms, treating the condition, coping with the physical
and psychosocial consequences inherent in living with a chronic condition, and making life
style changes. Recently, it was suggested to distinguish four aspects of self-management:
(1) medical management; (2) communication with health care providers; (3) coping with
the consequences (physically and emotionally); and (4) making lifestyle changes [41]. The
SDSCA only captures lifestyle changes and adherence to medical treatment, while the
other topics are at least as important. Since the intervention was focused on strengthening
self-efficacy and improving illness perceptions to support patients in a period where they had
to learn to cope with the diabetes and ACE in daily life, but did not aim to improve life-style
activities, we believe that the intervention might have been effective on the ‘coping’ aspect
of self-management. Furthermore, one of the topics that was discussed during the home
visits was ‘the monitoring scheme with different health care providers’, thus communication
with health care providers might have been improved as well. Unfortunately, this could not
be measured by the SDSCA and therefore we were not able to demonstrate whether the
intervention was indeed effective on these two aspect of self-management.

Part 3: Distress and self-management over the course of illness

The Diacourse study showed that over the course of illness, type 2 diabetes patients experience
more diabetes-related distress, which was explained by the presence of diabetes-related
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microvascular complications and insulin treatment (chapter 8). Diabetes duration was
negatively associated with physical activity and positively with glucose monitoring (chapter
9). Patients with macrovascular complications were less physically active compared to
patients without macrovascular complications. Dietary behaviours were followed less often
by patients with a microvascular complication, but they performed more often activities of
foot care. Only a small percentage of the variation in distress and self-care was explained
by diabetes duration, treatment and complications, leaving many other factors to play a
role (chapter 8, chapter 9).

Our finding that diabetes-related distress is increased in patients with microvascular
complications or on insulin treatment is consistent with a recent study in the Netherlands
that showed that patients in secondary care experience higher levels of diabetes-related
distress than those in primary care [13]. Since a couple of years many other factors are
known to increase the risk of becoming distressed, such as female gender, younger age,
poor diet, higher BMI, higher HbA1c levels and experiencing negative life events or chronic
stress [13, 42]. Psychological factors such as coping styles and social support seem to
explain a larger part of the variance in diabetes-related distress than clinical factors [43, 44].
This indicates that health care providers should pay attention to these factors as well
when focusing on diabetes-related distress over the course of illness. Regarding self-care,
the literature gives no straightforward answer on how self-care activities are performed
in different stages of the disease. It has been found that patients with a longer diabetes
duration may adhere more to self-care recommendations since they get used to live with their
type 2 diabetes [45, 46]. However, when patients are confronted with a serious complication
or comorbidity, self-care might become complicated [47, 48]. Also diabetes treatment has
impact on self-care, with patients being less active after initiation of insulin therapy [49].
The Diacourse study showed that self-management activities are performed differentially,
with some activities better and/or more frequently performed over time while others are
performed less often. The finding of the Diacourse study that patients with macrovascular
complications perform less physical activities might be explained by the physical problems
they experience if they underwent a bypass operation. These patients are also more likely to
have peripheral vascular disease or heart failure, that are related to poor physical functioning
and decreased vitality [17]. Diabetes patients who have mobility problems indicate physical
exercise less often as preferred self-care activity compared to patients without these problems
[50]. After an ACE, not knowing what to do regarding physical activity after a macrovascular
complication might also play a role (chapter 4). Physical activity is in turn found to be
associated with self-reported health, particularly in persons with diabetes [51]. This may
contribute to the low health status found in patients with type 2 diabetes and an ACE in
the Diacourse-ACE study described in part 2 (chapter 6). Maybe the same holds true for
the other patients of the Diacourse study who have a longer diabetes duration and are less
physically active.

Although we did not study health status and illness perceptions over the course of illness,
it can be thought that it changes over time like distress and self-care. It is suggested that
health status is a dynamic evaluation of health, incorporating the past health experience
with current health conditions and future health expectations [52] and is thus most likely
influenced by the occurrence of complications or changes in treatment. Schmitz et al. [53]
showed that self-reported health is associated with poor functioning and suggest that health
care professionals should focus on changes over time. Illness are also thought to change over
time due to new developments or information [54, 55]. For example, type 2 diabetes patients
who have diabetes-related complications experience their diabetes as more unpredictable
and with more consequences compared to patients without complications [56, 57].
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Theoretical reflections of the Diacourse study

Central in the Diacourse study were two psychological concepts: self-efficacy and illness
perceptions. Based on the literature we proposed a model: self-efficacy and illness perceptions
were thought to be associated with each other and were thought to be associated with
self-management, which in turn was likely to influence diabetes-related distress. The
intervention aimed to increase self-efficacy and to improve illness perceptions, which in turn
would improve self-management, resulting in decreased diabetes-related distress (Figure 1.1
in introduction, page 10).

Before we conducted the study we planned to analyse the mediating effect of self-efficacy,
illness perceptions and self-management when an intervention effect on distress was found.
Mediation is present when a third variable explains the association between the independent
(in our study the treatment allocation) and dependent variable (in our study diabetes-related
distress). Thus, the treatment allocation (intervention- or control group) must affect both
the mediator and diabetes-related distress. In addition, the mediating variable must be
associated with distress. Finally, the effect of treatment allocation alone on distress must be
higher than the effect of treatment allocation when entered in the model together with the
mediating variable.

Since the intervention had no effect on self-efficacy, self-management and distress, we
did not perform mediation analysis. However, an intervention effect was found on health
status and illness perceptions. The effect of the intervention on health status was mediated
by people’s understanding of their diabetes. Due to limitations of the self-management
questionnaire (ascribed above), we were not able to examine the role of self-management
in this respect. Previous studies showed that illness perceptions are associated with
self-management [28], and self-management is in turn associated with health status [58].
Therefore, we assume that the intervention is not only effective via its influence on illness
perceptions, but also via an impact on self-management activities.

Implications and recommendations for clinical practice

The findings presented in this thesis lead to several important insights and recommendations
with respect to type 2 diabetes patients in the period after hospital discharge after a first
ACE.

1. Close the gap after hospital discharge

It is important to close the gap where patients fall into after hospital discharge. One
person should function as central contact person and ensure that the patient is supported
in the difficult period after hospital discharge. According to the guidelines of the Dutch
College of General Practitioners, the GP contacts the patient directly after discharge to
discuss the patient’s experiences of the hospitalisation, uncertainties and/or potential fears.
Furthermore, the GP checks the initiated treatment plans and answers questions about
medication [59]. We suggest that nurses at the hospital’s cardiology unit take care that
the home visits are initiated. They should contact the GP that a patient with diabetes is
discharged after an ACE, remind the GP that diabetes patients may need additional support
and suggest to offer the Diacourse-ACE intervention. When the Diacourse-ACE intervention
is not feasible or desired, the GP could visit the patient at home and use some aspects of
the intervention by examining what patients come across in daily life with respect to the
ACE, the diabetes or the combination. Furthermore, illness perceptions can be targeted
to strengthen beneficial perceptions and challenge misperceptions. This can be done by
means of the Brief Illness Perception Questionnaire. The GP could address patient’s health
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status and strategies to improve health status can be discussed. The association between
these topics should also be taken into account. For example, when a patient has a decreased
health status, health care providers might focus on illness perceptions to improve health
status. Also prescription of and adherence to secondary preventive medication should be
checked. It seems important to target illness perceptions in type 2 diabetes patients after
an ACE, not only because of the mediating role on improving their health status, but also
since patients otherwise might decrease on perceived treatment control, which increases the
risk of medication non-adherence.

It might be beneficial to involve partners or close relatives in the support after hospital
discharge. This is desired by patients and their partners and can be realised by actively
targeting partners’ illness perceptions and strengthening congruence between perceptions of
patients and their partners.

2. Monitoring self-management, distress, health status, illness perceptions over
the course of illness

Guidelines suggest to assess emotional well-being of all patients with diabetes as part of
regular diabetes care [3]. Given the low levels of diabetes-related distress in our study, it can
be questioned whether monitoring distress is necessary in the majority of the type 2 diabetes
patient and in the period after an ACE. Nevertheless, we suggest that health care providers
should be alert to distress, since it has a negative impact on self-care, medication adherence
and outcomes of diabetes [60, 61]. Moreover, it has been suggested that all patients with
diabetes, even those without or with little distress, can profit from ongoing acknowledgement,
education and support that considers distress as an expected part of diabetes [62, 63]. Our
study adds to this that support might be especially important in patients with complications
or on insulin treatment. Furthermore, we suggest that health care professionals continuously
emphasise the importance of self-care activities and pay attention to health-status and
illness perceptions, in particular during or after a dynamic period when changes occur in
the health situation of the patient. Sufficient time should be scheduled during the routine
three-monthly diabetes monitoring visits to address these topics. Discussing these topics
can be facilitated by asking how the patient is feeling and functioning, what difficulties
he/she encounters in daily life and/or by means of short questionnaires.

3. Pharmacotherapy

Although guidelines are available in which prescription of secondary preventive medication
(anti-thrombotic agent, beta-blocker, statin and ACE-inhibitor) is recommended [64], many
type 2 diabetes patients do not have prescriptions for all these medications. It is possible
that the cardiologist or GP does not prescribe these drugs. However, it can also be that that
patients do not adhere to these medications and therefore do not visit the GP for repeat
prescriptions. The GP can play an important role to improve the use of secondary prevention
medicaton in type 2 diabetes patients after an ACE. This requires effective communication
between the cardiologist who dismisses the patient and the GP, since the GP needs to
know which drugs have been prescribed and the reasons for not prescribing. When a type 2
diabetes patient is discharged from hospital after an ACE, the general practitioner should
check whether secondary preventive therapy is initiated by the cardiologists according to the
guidelines. If not, reasons for not prescribing must be examined and in close collaboration
with the treating cardiologist decisions should be made, whether or not to initiate the use of
medications. Furthermore, it is of major importance that the GP ensures that discontinuation
or non-adherence does not occur, especially in the first weeks after discharge. It may help
to involve patients in decisions regarding their treatment. Health care providers should also
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target illness perceptions regarding treatment, to prevent patients from deteriorating on
perceived treatment control, which influences adherence.

Recommendations for future research

As depicted above, future studies should focus on long term effects of the intervention on
health status and illness perceptions. It is interesting to investigate whether patients whose
health status improves are indeed less prone to get future events, other diabetes or ACE
related complications and depression, as we assumed. Also cost-effectiveness should be taken
into account, including direct and indirect costs.

We also suggest to investigate the theoretical model into detail to examine whether
the model is correct in patients with higher levels of diabetes-related distress (in whom
improvement is more likely) and when other measures for self-efficacy and self-management
are used. In other words, one should examine whether an increase in self-efficacy and
improvements on illness perceptions indeed result in better self-management and whether
this in turn decreases diabetes-related distress. Better questionnaires to measure all aspects
of self-management, instead of only medical management and making life style changes, are
needed for this purpose. Both from a healthcare providers’ point of view, as from a scientific
point of view it can be helpful to know in what way the different psychological concepts are
associated with each other and with outcomes.

Furthermore, studies should also focus on secondary prevention. First of all, researchers
must assess possibilities to improve the transition from hospital to primary care to make
sure that GPs can manage lifelong prescription of secondary preventive medication. This
requires effective communication between cardiologist and GP. Furthermore, reasons for
not continuing medications according to the guidelines must be investigated. When good
reasons are lacking, studying the effectiveness of interventions or other ways to improve
treatment according to the guidelines can help to improve secondary prevention. When
GPs have good reasons not to prescribe secondary preventive medication according to the
guidelines in the majority of the patients, it should be examined whether guidelines should
be adjusted. Many guidelines based on results from research in a secondary care setting and
are not applicable to the primary care setting [65].

Our study showed that distress increases over the course of illness, which was explained by
microvascular complications and treatment intensification. However, no data was available
on the moment of occurrence of the complications or the moment of the start of insulin
treatment. We assumed that levels of distress are highest in the period of influential changes
in the course of illness (e.g. after diagnosis, after the occurrence of complications or after
the start of insulin treatment), but this should be confirmed in longitudinal studies. The
same holds true for self-care. Difficulties regarding self-care activities may be mostly present
directly after the occurrence of events or when treatment is changed, but this should be
demonstrated in longitudinal studies.

Conclusion

Based on this thesis we conclude that tailored support can help type 2 diabetes patients in
the period after hospital discharge after a first ACE, especially to improve their self-perceived
health status. We assume that the patients who were supported by the intervention are less
prone to get future events and other diabetes- or ACE-related complications. Health-care
providers should explicitly pay attention to diabetes in the period after an ACE, since
understanding of the diabetes plays an important role in improving the patient’s health
status. Furthermore, topics such as health status, self-management and illness perceptions
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should be monitored over the course of illness, especially when changes occur in the health
situation of the patient.
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Summary

Type 2 diabetes is a chronic disease due which patients might be confronted with several
changes over the course of illness. These could include changes in treatment, such as
modification and/or intensification of the use of oral blood glucose lowering treatment or
the use of insulin. Other possible changes include the development and/or the progression
of complications, such as eye problems, kidney disease, symptoms of the nervous system
or cardiovascular disease. However, these changes may not be only medical or physical,
but can also be psychological. People might get worried about their diabetes when its
impact increases, for example because of physical discomforts, the costs that the illness
entails or the impact on their relationship. These changes most often arise gradually, but
sometimes very rapidly, as a result of progression of the disease, when patients receive new
information, when the personal situation changes or when the adaptation process progresses.
Self-management is important in dealing with these changes. Self-management is defined
as the ability of patients to control the diabetes and to cope with symptoms, treatment,
physical and psychological consequences, and to make lifestyle changes inherent in living
with a chronic conditions. Also self-management represents a continuously changing process.
Because of its complexity, it is important to support type 2 diabetes patients and their
partners in their self-management. The Diacourse study was designed to investigate the
effectiveness of three tailored supportive interventions that all aimed at improving type
2 diabetes patients’ self-management and to decrease the extent to which patients are
worried about all aspects associated with their diabetes (diabetes-related distress). The
three interventions focus each on a different stage over the course of diabetes. Intervention
1 targeted type 2 diabetes patients in the first years after diagnosis. Intervention 2 aimed to
support type 2 diabetes patients several years after diagnosis, when many patients develop
complications and intervention 3 was designed to support type 2 diabetes patients after a
first acute coronary event (ACE). Of the latter intervention, the development as well as the
design and its results are the subject of this thesis, the Diacourse-ACE study.

In the first part of this thesis we describe the clinical profile of type 2 diabetes patients with
a first ACE. Furthermore, we investigated what difficulties these patients encounter in the
period after hospital discharge.

In chapter 2 differences in clinical characteristics were explored between patients with and
without type 2 diabetes hospitalised because of a first myocardial infarction (MI). Data of
563 patients, of which 77 were known with type 2 diabetes were analysed. MI patients with
diabetes were older (67.8 vs. 64.4 years), had lower LDL and total cholesterol levels (2.5 vs.
3.4 mmol/l; 4.4 vs. 5.4 mmol/l), but higher systolic blood pressure (150.3 vs. 141.7 mmHg)
and higher levels of triglycerides (1.7 vs. 1.5 mmol/l) and creatinine (90 vs. 82 µmol/l)
than MI patients without diabetes. Given the cross-sectional design of this study we cannot
conclude that the higher age at which people with type 2 diabetes have a first MI is evidence
of good primary prevention in type 2 diabetes patients. The difference in age could also
be explained by the fact that type 2 diabetes occurs mainly in older people, which will
contribute to the higher average age at which type 2 diabetes patients are hospitalised with
a first MI. On the other hand it is plausible that people with type 2 diabetes are confronted
with a first infarction at a younger age, because they have a higher risk of cardiovascular
disease. The association between type 2 diabetes and the age of occurrence of the MI was
largely explained by the LDL- and total cholesterol levels. Previous studies showed that
lowering of LDL-cholesterol results in a lower risk of cardiovascular mortality and morbidity.
Therefore, we presume that both the lower cholesterol levels and the higher age at which
type 2 diabetes patients are hospitalised with a first MI are at least partly the result of
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preventive treatment of type 2 diabetes patients, thus of primary prevention.

Secondary prevention aims to reduce mortality and morbidity after a MI. However, both
short-term and long-term mortality after a MI remains relatively high in type 2 diabetes
patients. In chapter 3, we investigated whether secondary preventive medication (an
anti-thrombotic agent, a beta-blocker and a statin) is actually prescribed in type 2 diabetes
patients according to the guidelines of 2011. Data of 1,009 type 2 diabetes patients with
a previous MI were extracted from the Julius General Practitioners’ Network database.
The proportion of patients with recent (i.e. within six months before data extraction)
repeat prescriptions of guideline-based secondary preventive medication was determined.
Furthermore, we examined retrospectively whether these medications were prescribed at six
months after the MI, after one year, after two years and after five years. We found that
only 46% of all type 2 diabetes patients with a previous MI had recent repeat prescriptions
for all three medications according to the guidelines. Older people were less likely to receive
the combination of the three types of medications (OR: 0.99, 95% CI: 0.98-1.00). Over
time after the MI, more patients got a repeat prescription for a statin. For a statin, 61% of
the patients had received a prescription six months after the MI, 69% after one year, 65%
after two years and 71% after five years. Our findings indicate that a different approach is
needed to assure that medication is prescribed according to the guidelines in type 2 diabetes
patients. General practitioners (GPs) are largely responsible for prescribing and monitoring
drug use. According to the guideline of the Dutch College of General Practitioners for
cardiovascular risk management, GPs should address medication adherence at each visit.
When this recommendation is followed, controlling whether type 2 diabetes patient receive
prescriptions of secondary preventive medication according to the guidelines can be improved.

In chapter 4, the views and experiences with regard to follow-up care and self-management
support in the period after hospital discharge of type 2 diabetes patients with a first ACE are
explored. We organised two focus groups with 14 type 2 diabetes patients with a recent ACE,
and one focus group with three partners. Patients were aged between 61 and 77 years and
partners between 64 and 77 years. In both patient groups (71%) and in the partner group
(two out of three) there were more male participants. Patients believed that coping with an
ACE differs between patients with and without diabetes, because type 2 diabetes patients
must cope with the combination of the two conditions in their daily lives. Furthermore, they
mentioned difficulties with exercise, sexuality and pharmacotherapy (especially with the
amount of tablets and adverse effects) in the period after hospital discharge. Both patients
and their partners were not satisfied with the amount of information they received. They
indicated that they had received information about the ACE, but information about the
combination of diabetes and the ACE was lacking. Also, they were unsatisfied regarding
the received aftercare after hospital discharge, and therefore would appreciate support with
the required self-management, tailored to their own situation.

In part two of this thesis we describe the development of the tailored intervention to
support type 2 diabetes patients after a first ACE, and the study design and the main
outcomes of a randomised controlled trial regarding the effectiveness of the intervention. In
chapter 5 the development, study design and the methods of the intervention are described.
The intervention is based on Bandura’s Social Cognitive Theory, Leventhal’s Common Sense
Model of Self-regulation and the findings from our focus groups. A central concept in Social
Cognitive Theory is self-efficacy, i.e. a person’s confidence in his or her own ability to
successfully perform certain health behaviours. According to this theory, self-efficacy is
modifiable and research shows that this confidence can affect health status, motivation
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levels and adherence. Therefore, the intervention aimed to improve self-efficacy, which in
turn was thought to decrease diabetes-related distress and to improve the self-reported
health. According to the Common Sense Model, people have their own cognitive and
emotional representations of an illness (illness perceptions). These illness perceptions appear
to influence how patients cope with their illness. Therefore, illness perceptions of patients
were explored and discussed during the intervention.

Patients were within two weeks after hospital discharge invited to the Diacourse-ACE
study if they met the following criteria: (1) at least one year known with type 2 diabetes;
(2) within three weeks after hospital discharge after a first ACE (defined as a MI, bypass
surgery or angioplasty); (3) sufficient knowledge of the Dutch language. Exclusion criteria
were: (1) severe illness preventing full participation; (2) not able to fill in questionnaires.
In order to determine the effectiveness of the intervention participants were randomised to
either the intervention or control group. Participants in the intervention group were visited
three times at home (within three weeks after discharge from hospital, two weeks later and
two months later) by a diabetes nurse specially trained for conducting this intervention. The
first visit lasted about 65 minutes and focused on information exchange and strengthening
self-efficacy. The second visit lasted about 45 minutes and apart from attention paid to
self-efficacy, illness perceptions of the patient and partner were explored and discussed.
During the third visit, which lasted about 45 minutes, the focus was mainly on future life,
and the remaining problems and concerns were discussed. Participants in the control group
received one consultation by telephone within three weeks after hospital discharge. During
the telephone call, which lasted about fifteen minutes, they were given the opportunity
to discuss their feelings and functioning. Our primary outcome measure diabetes-related
distress was measured with the Problem Areas in Diabetes (PAID) questionnaire. Secondary
outcome measures were well-being, self-reported health, anxiety, depression and clinical
measures including HbA1c, systolic and diastolic blood pressure and total, HDL and LDL
cholesterol levels. We expected that the intervention would decrease diabetes-related distress
by improving self-management, self-efficacy and the illness perceptions of patients. Outcomes
were measured with questionnaires directly after discharge from hospital and five months
later. Differences between the two groups in change over time were analysed.

The effectiveness of the intervention is described in chapter 6. Participants were recruited
from thirteen hospitals in three different regions in the Netherlands. Of the 264 type 2
diabetes patients with a first ACE who were invited to participate, 201 (76%) patients
agreed. Of these, 161 participants (81 in the intervention group and 80 in the control group)
also completed the follow-up questionnaires and were included in the analyses. Of the
participants, 45% also participated in a cardiac rehabilitation programme. Participants
reported low levels of diabetes-related distress (mean PAID score of 8.2 in the intervention
group and 9.2 in the control group on a scale of 0-100) after discharge from hospital, which
did not change after five months (mean PAID score intervention group: 9.0; control group
9.2). Well-being (intervention group: mean score of 58.5; control group: 57.5 on a scale
of 0-100) and self-reported health (intervention group: mean score of 69.9; control group:
68.6 on a scale of 0-100) were less favourable directly after discharge. This remained low in
the control group after five months, whereas both outcomes improved significantly in the
intervention group to a mean score of 65.5 for well-being and 76.8 on the self-reported health
scale. On the other outcome measures no differences were found between the intervention
and control group. Since it is known that a low self-reported health is associated with
an increased risk of future complications (both of diabetes and of an ACE), and also of
depression, we assume that patients who were successfully supported by the intervention
are to some extent protected against these risks. Our study also showed that most type 2
diabetes patients experience their ACE not as a complication of diabetes, but as another,
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additional disease (comorbidity), and that they felt that the diabetes was overshadowed by
the impact of the ACE.

The purpose of chapter 7 was to evaluate the effect of the intervention on patients’
perceptions of their type 2 diabetes and their ACE. In addition, we examined whether
changes in these illness perceptions after the intervention could explain the observed effect
of the intervention on self-reported health. Illness perceptions were measured with the
Brief Illness Perception Questionnaire (BIPQ). Participants completed the BIPQ directly
after hospital discharge and five months later. Participants who received the intervention
experienced a better understanding of their diabetes afterwards. Directly after hospital
discharge participants in the intervention group scored on average 6.5 on a scale of 1-10
on the question to which extent they understood their diabetes, increasing to on average
7.3 after the intervention. Furthermore, participants in the control group experienced their
diabetes as less controllable after five months (6.7 on a scale of 1-10) than immediately
after hospital discharge (7.6), whereas the perceived controllability of their diabetes did not
change in the intervention group (7.8 after five months vs. 8.0 after discharge). The same
was found with regard to patients’ perceptions of their ACE: the control group experienced
their ACE as less controllable after five months compared to directly after discharge (3.9 vs.
7.5), whereas no changes in perceived controllability were found in the intervention group
(7.8 vs. 8.0). In addition, it appeared that the perceived understanding of diabetes was
positively associated with self-reported health and explained the effect of the intervention on
self-reported health. From this study it can be concluded that discussing illness perceptions
of type 2 diabetes patients with an ACE can improve their perceived understanding of the
diabetes, which might play a role in improving patients’ self-reported health. In addition,
discussing patients’ illness perceptions helps to maintain the perceived controllability of the
diabetes and the ACE.

In the last part of this thesis, we explored whether differences exist in diabetes-related
distress and self-management of type 2 diabetes patients at different stages of the illness.
Data of 590 participants of the complete Diacourse study were analysed.

Chapter 8 describes the relationship between the period that people are known with type
2 diabetes (diabetes duration) and diabetes-related distress, and the impact of complications
and blood glucose lowering medication on this relationship. A significant linear and quadratic
association between the duration of diabetes and diabetes-related distress were found
(diabetes duration β = 0.27, diabetes duration2 β = −0.21). The observed associations
could be explained by microvascular complications and the use of insulin, which were both
more often present in patients with a longer diabetes duration, and were both also associated
with diabetes-related distress (β = 0.20 and β = 0.16). In total, 13% of the variance in the
diabetes-related distress of patients was explained by their diabetes duration, age, gender,
the presence of micro- and macrovascular complications and the use of blood glucose lowering
medication. We suggest health care providers to be more aware of diabetes-related distress
in all patients with type 2 diabetes, and to pay more systematically attention to patients
who have microvascular complications or use insulin. However, an explained variance of 13%
also indicates that besides the duration of diabetes, the complications and the blood glucose
lowering medication, diabetes-related distress is also influenced by many other (unknown)
factors.

In chapter 9 the relationship between the duration of diabetes and self-care behaviour of
patients, one of the aspects of self-management, was analysed, taking into account the impact
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of complications, blood glucose lowering medication, and diabetes-related distress. Self-care
behaviours were measured using the ‘Summary of Diabetes Self-Care Activities’ (SDSCA)
questionnaire. This questionnaire assesses the number of days patients perform different
aspects of self-care, namely exercising, glucose monitoring, foot care, keeping a healthy
(general) diet, following specific dietary advices and (quit) smoking. Patients with a longer
diabetes duration reported to be physically active for less days (β = −0.24) and to check
their blood glucose more frequently (β = 0.25). In addition, the presence of macrovascular
complications was associated with less physical activity (β = −0.18). Furthermore, the
presence of microvascular complications was associated with less frequently following dietary
advices (β = −0.06), but also with more frequent foot care (β = 0.20). Diabetes duration,
complications and the use of blood glucose lowering medication explained together 5% of
the variance in self-care behaviour of patients. Based on this study we advise health care
providers to be alert that patients actually perform different aspects of self-care, especially
when patients are already known with diabetes for a long time, and particularly in patients
with macrovascular complications. However, the low level of explained variance found in
this study also indicates that many other (unknown) factors influence self-care behaviours.

In chapter 10, we discuss the implications of our findings and methodological considerations
regarding the study. We conclude that type 2 diabetes patients with a first ACE are a unique
group of ACE patients for whom the usual follow-up care, including a cardiac rehabilitation
program, is not sufficient. They need tailored support in the period after hospital discharge
paying attention to both their ACE and diabetes. Subsequently, we showed that a tailored
supportive intervention was effective to improve self-reported health of type 2 diabetes
patients after a first ACE.

Based on the size of the effects of the intervention, it is difficult to conclude whether or not
the intervention should be implemented on a large scale. Long-term effects must be taken
into account as well. At present, the long-term effects of our intervention are not known,
but we have the intention to approach the participants again to assess their self-reported
health about two years after their first ACE. We will also include a questionnaire assessing
anxiety and depression, because a low self-reported health is known to increase the risk of
developing depression. Furthermore, the costs of the intervention also need to be considered.
Taking into account the costs to conduct the home visits, to (re)train the nurses and the
number of type 2 diabetes and an ACE who are willing to receive the intervention, we
estimated that implementing the intervention on a large scale would cost around AC1,500,000
for the tailored support for approximately 3,500 patients.

Several remarks regarding the outcome measures can be made. Since patients with
type 2 diabetes experience little concerns regarding their diabetes after ACE, the PAID
questionnaire was not the ideal primary outcome measure, because little improvements could
be realised. Also other questionnaires used in this study specifically focused on diabetes.
Perhaps other questionnaires, for example measuring general health or quality of life, or
including disease specific questionnaires for all conditions of interests, are better alternatives.
In addition, the SDSCA questionnaire is not ideal for measuring self-management, since it
only measures self-care behaviours and does not cover all aspects of self-management.

Based on our findings, we make some recommendations for clinical practice. First,
it is important to close the ‘gap’ in which type 2 diabetes patients fall after discharge
from hospital after a first ACE. We recommend that a nurse at the hospital’s cardiology
unit approaches the GP to indicate that a type 2 diabetes patient is discharged and that
the patient may require additional support (based on the Diacourse-ACE intervention or
otherwise). Second, we advise health care providers to be alert on patients’ concerns that
are related to their diabetes, in particular in type 2 diabetes patients with microvascular
complications or those using insulin. In addition, we advise GPs and nurses to emphasise
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continuously the importance of good self-care and to take into account that especially
patients with a macrovascular complication are less physically active. Also targeting illness
perceptions of patients (and their families) is needed, especially during or after a dynamic
period in which the health condition of the patient changes. Finally, we think that the
GP plays an important role in the improvement of the secondary prevention in type 2
diabetes patients after an ACE by controlling whether secondary preventive medications
are prescribed according to the guidelines and whether patients actually adhere to these
medications.
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Samenvatting

Diabetes type 2 is een chronische ziekte waarbij patiënten in de loop van hun ziekte
te maken kunnen krijgen met diverse veranderingen. Dat kunnen veranderingen in de
behandeling zijn, bijvoorbeeld het aanpassen en/of intensiveren van het gebruik van orale
bloedglucoseverlagende middelen of het gebruik van insuline. Andere mogelijke veranderingen
betreffen het ontstaan en/of de verergering van complicaties, zoals problemen met de ogen,
nierziekten, klachten van het zenuwstelsel of hart- en vaatziekten. De veranderingen zijn
echter niet alleen medisch of fysiek van aard, maar kunnen ook van psychologische aard
zijn. Zo kunnen mensen zich zorgen gaan maken die samenhangen met hun diabetes,
bijvoorbeeld wanneer de invloed hiervan op hun leven groter wordt, bijvoorbeeld door
fysieke ongemakken of door de kosten die de ziekte met zich meebrengt of de invloed op hun
relatie. Deze veranderingen ontstaan meestal geleidelijk, maar soms ook in heel korte tijd,
als gevolg van progressie van de ziekte, doordat men nieuwe informatie krijgt, wanneer de
persoonlijke situatie verandert of wanneer het adaptatieproces voortschrijdt. Zelfmanagement
is belangrijk om met deze veranderingen om te gaan. Zelfmanagement is gedefinieerd als
het vermogen om zelf de diabetes onder controle te houden en om te gaan met symptomen,
behandeling, lichamelijke en sociale consequenties, en het maken van leefstijlveranderingen
die bij het leven met een chronische ziekte horen. Zo is ook zelfmanagement een continu
veranderend proces. Vanwege de complexiteit van zelfmanagement is het van belang dat
patiënten met type 2 diabetes en hun partners daarbij waar nodig ondersteund worden. De
Diacourse-studie is opgezet om de effectiviteit te testen van drie ondersteunende interventies
die alle gericht zijn op het versterken van het zelfmanagement van patiënten met type 2
diabetes en het verminderen van hun met de diabetes samenhangende zorgen (diabetes-
gerelateerde distress). De drie interventies richten zich elk op een andere fase van het leven
met diabetes. Interventie 1 richtte zich op patiënten met type 2 diabetes in de eerste jaren
na de diagnose. Interventie 2 had als doel om patiënten met type 2 diabetes te ondersteunen
enkele jaren na de diagnose, wanneer veel patiënten complicaties ontwikkelen en interventie 3
werd opgezet om patiënten met type 2 diabetes te ondersteunen na een eerste acuut coronair
event (ACE). Van deze laatste interventie beschrijven we zowel de ontwikkeling als de opzet
en resultaten in dit proefschrift, de Diacourse-ACE studie.

In het eerste deel van dit proefschrift beschrijven we het klinische profiel van patiënten met
type 2 diabetes met een eerste ACE. Daarnaast hebben we onderzocht welke problemen zij
ondervinden in de periode na ontslag uit het ziekenhuis.

In hoofdstuk 2 zijn verschillen in klinische kenmerken in kaart gebracht tussen patiënten
met en zonder type 2 diabetes bij hun opname in een van drie perifere ziekenhuizen vanwege
hun eerste hartinfarct. Gegevens van 563 patiënten werden geanalyseerd, van wie er 77
bekend waren met type 2 diabetes. Patiënten met een hartinfarct die bekend waren met
diabetes waren gemiddeld ouder (67,8 vs. 64,4 jaar), hadden lagere LDL- (2,5 vs. 3,4
mmol/l) en totaal cholesterolwaarden (4,4 vs. 5,4 mmol/l), maar een hogere systolische
bloeddruk (150,3 vs. 141,7 mmHg) en hogere waarden van triglyceriden (1,7 vs. 1,5 mmol/l)
en kreatinine (90 vs. 82 µmol/l) dan patiënten met een hartinfarct zonder diabetes. Gezien
de cross-sectionele opzet van deze studie kunnen we niet concluderen dat de gemiddeld
hogere leeftijd waarop mensen met type 2 diabetes een eerste infarct krijgen een bewijs is
van goede primaire preventie bij patiënten met type 2 diabetes. Het verschil in leeftijd kan
mogelijk ook verklaard worden doordat type 2 diabetes voornamelijk onder oudere mensen
voorkomt, wat dus bij zal dragen aan de gemiddeld hogere leeftijd waarop patiënten met
type 2 diabetes worden opgenomen met een eerste hartinfarct. Anderzijds is aannemelijk
dat mensen met type 2 diabetes juist op jongere leeftijd een eerste infarct krijgen, omdat
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zij een hoger risico hebben op hart- en vaatziekten. Het verband tussen type 2 diabetes en
de leeftijd van de patiënt bij een eerste infarct werd grotendeels verklaard door de LDL-
en totaal cholesterolwaarden. Eerdere studies hebben laten zien dat het verlagen van LDL-
cholesterol leidt tot een lager risico op cardiovasculaire mortaliteit en morbiditeit. Daarom
vermoeden wij dat zowel de lagere cholesterolwaarden als de latere leeftijd waarop patiënten
met type 2 diabetes een eerste hartinfarct krijgen zeker voor een deel het resultaat zijn
van het preventief behandelen van patiënten met type 2 diabetes, dus van primaire preventie.

Secundaire preventie is gericht op het verminderen van mortaliteit en morbiditeit na een
hartinfarct. De mortaliteit na een hartinfarct blijft echter relatief hoog bij patiënten met type
2 diabetes, zowel op de korte als op de lange termijn. In hoofdstuk 3 hebben wij onderzocht
in hoeverre secundaire preventieve medicatie volgens de richtlijnen uit 2011 (antitrombotisch
middel, een bètablokker en een statine) ook daadwerkelijk volgens de richtlijnen wordt
voorgeschreven aan patiënten met type 2 diabetes. Gegevens van 1.009 patiënten met
type 2 diabetes en een hartinfarct in de voorgeschiedenis werden verzameld vanuit de
Julius Huisartsen Netwerk database. Het percentage patiënten dat recente (uiterlijk zes
maanden voor dataverzameling) herhaalrecepten had gekregen voor secundaire preventieve
medicatie werd bepaald. Ook hebben we retrospectief onderzocht of deze medicatie was
voorgeschreven zes maanden na het infarct, na één jaar, na twee jaar en na vijf jaar. We
vonden dat slechts 46% van alle patiënten met type 2 diabetes met een hartinfarct in de
voorgeschiedenis recente herhaalrecepten had gekregen voor alle drie soorten medicijnen
volgens de richtlijnen. Oudere mensen kregen minder vaak de combinatie van de drie
soorten medicijnen voorgeschreven (OR: 0,99, 95% CI: 0,98-1,00). Hoe langer de tijd na het
hartinfarct, hoe meer patiënten een herhaalrecept voor een statine kregen. Zes maanden
na het infarct had 61% van de patiënten een voorschrift voor een statine gekregen, na één
jaar 69%, na twee jaar 65% en na 5 jaar 71%. Onze bevindingen duiden erop dat een
ander beleid nodig is om er voor te zorgen dat medicatie wordt voorgeschreven aan type
2 diabetes patiënten volgens de richtlijnen. Huisartsen zijn grotendeels verantwoordelijk
voor het voorschrijven en controleren van het medicijngebruik. Volgens de richtlijn van het
Nederlands Huisartsen Genootschap voor cardiovasculair risicomanagement moet de huisarts
bij elk contact met de patiënt informeren naar medicamenteuze therapietrouw. Wanneer dit
wordt nageleefd kan beter gecontroleerd worden of patiënten met type 2 diabetes secundaire
preventieve medicatie krijgen voorgeschreven volgens de richtlijnen.

In hoofdstuk 4 zijn de opvattingen en gevoelens met betrekking tot nazorg en zelf-
managementondersteuning in de periode na ontslag uit het ziekenhuis in kaart gebracht van
patiënten met type 2 diabetes en een eerste ACE. We organiseerden twee focusgroepen met
14 patiënten met type 2 diabetes en een recent ACE, en één focusgroep met drie partners.
De leeftijd van de patiënten lag tussen 61 en 77 jaar en van de partners tussen 64 en 77
jaar. In zowel de patiëntengroepen (71%) als in de partnergroep (twee van de drie) waren
er meer mannelijke deelnemers. Patiënten gaven aan dat het omgaan met een ACE naar
hun mening anders is voor patiënten met diabetes dan voor patiënten zonder diabetes,
omdat patiënten met type 2 diabetes de combinatie van twee ziekten moeten inpassen
in hun dagelijks leven. Zij gaven aan dat ze in de periode na ontslag uit het ziekenhuis
problemen hadden met lichaamsbeweging, seksualiteit en medicijngebruik (voornamelijk
met de hoeveelheid tabletten en de bijwerkingen). Zowel patiënten als hun partners waren
niet tevreden met de hoeveelheid informatie die ze hadden ontvangen. Zij gaven aan dat
ze wel informatie hadden gekregen over het ACE, maar dat ze informatie misten over de
combinatie van de diabetes en het ACE. Ook waren ze niet tevreden met de ontvangen
nazorg na ontslag uit het ziekenhuis en zouden ze graag meer ondersteuning gehad hebben
bij het noodzakelijke zelfmanagement, toegesneden op hun eigen situatie.
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In deel twee van dit proefschrift beschrijven we de ontwikkeling van een op maat aangeboden
interventie ter ondersteuning van patiënten met type 2 diabetes na een eerste ACE, en het
onderzoeksdesign en de belangrijkste uitkomsten van een gerandomiseerde trial wat betreft
de effectiviteit van de interventie. In hoofdstuk 5 zijn de ontwikkeling van de interventie,
de gevolgde werkwijze in de interventie en de opzet van de trial beschreven. De interventie
is gebaseerd op Bandura’s Sociale Cognitieve Theorie, Leventhal’s Common Sense Model
of Self-regulation en de bevindingen uit onze focusgroepen. Een centraal concept in de
Sociale Cognitieve Theorie is persoonlijke effectiviteit (self-efficacy), het vertrouwen van
een persoon in de eigen bekwaamheid om met succes bepaald gezondheidsgedrag uit te
voeren. Persoonlijke effectiviteit is veranderbaar volgens deze theorie en uit onderzoek
komt naar voren dat dit vertrouwen invloed kan hebben op de gezondheidsstatus, motivatie
en therapietrouw van patiënten. Daarom was de interventie gericht op het verbeteren
van de persoonlijke effectiviteit om zo diabetes-gerelateerde distress te verminderen en
zelfgerapporteerde gezondheid te verbeteren. Volgens het Common Sense Model hebben
mensen eigen cognitieve en emotionele percepties van een ziekte (ziektepercepties). Deze
ziektepercepties blijken sturend te zijn in hoe mensen met hun ziekte omgaan. Daarom
werden gedurende de interventie ook de ziektepercepties van patiënten in kaart gebracht en
besproken.

Patiënten werden uitgenodigd voor de Diacourse-ACE studie als ze aan de volgende criteria
voldeden: (1) minstens één jaar bekend met type 2 diabetes; (2) korter dan drie weken
tevoren ontslagen uit het ziekenhuis na een eerste ACE (gedefinieerd als een hartinfarct,
een bypassoperatie of een dotterbehandeling); (3) voldoende kennis van de Nederlandse
taal. Uitsluitingscriteria waren: (1) een ernstige ziekte of een dermate zwakke conditie dat
deelname hierdoor belemmerd zou worden; (2) niet in staat om vragenlijsten in te vullen.
Om de effectiviteit van de interventie te bepalen werden deelnemers willekeurig (at random)
ingedeeld in of de interventie- of de controlegroep. Deelnemers in de interventiegroep
werden drie keer thuis bezocht (binnen drie weken na ontslag uit het ziekenhuis, twee weken
later en twee maanden later) door een diabetesverpleegkundige die we speciaal hadden
getraind om de interventie uit te voeren. Het eerste bezoek duurde circa 65 minuten en
was gericht op informatie-uitwisseling en het versterken van de persoonlijke effectiviteit.
Het tweede bezoek duurde circa 45 minuten en naast de aandacht die werd besteed aan
de persoonlijke effectiviteit werden ziektepercepties van patiënten en hun partners in kaart
gebracht en besproken. In het derde bezoek, dat circa 45 minuten duurde, ging de aandacht
met name uit naar het toekomstige leven en werden resterende problemen en zorgen
besproken. De deelnemers in de controlegroep kregen één telefonisch consult binnen drie
weken na ontslag uit het ziekenhuis. Gedurende het telefoongesprek, dat ongeveer vijftien
minuten duurde, kregen zij de mogelijkheid om te vertellen hoe het met hen ging. Onze
primaire uitkomstmaat diabetes-gerelateerde distress werd gemeten met de Problem Areas
in Diabetes (PAID) vragenlijst. Secundaire uitkomstmaten waren het door de patiënt
gerapporteerde welzijn, de zelfgerapporteerde gezondheid, angst, depressie en een aantal
klinische maten, namelijk HbA1c, systolische en diastolische bloeddruk en totaal-, HDL- en
LDL-cholesterolwaarden. We verwachtten dat de interventie diabetes-gerelateerde distress
zou verlagen door het zelfmanagement, de persoonlijke effectiviteit en de ziektepercepties
van patiënten te verbeteren. Uitkomsten werden gemeten met vragenlijsten direct na ontslag
uit het ziekenhuis en vijf maanden later. De verschillen tussen de twee groepen zoals die
optraden tussen het eerste en tweede meetmoment werden geanalyseerd.

In hoofdstuk 6 wordt de effectiviteit van de interventie beschreven. Deelnemers werden
geworven vanuit dertien ziekenhuizen in drie verschillende regio’s in Nederland. Van de
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264 patiënten met type 2 diabetes met een eerste ACE die werden uitgenodigd om deel
te nemen, deden 201 (76%) patiënten mee. Hiervan hebben 161 deelnemers (81 in de
interventiegroep en 80 in de controlegroep) ook de follow-up vragenlijsten ingevuld en zijn
hun vragenlijstgegevens geanalyseerd. Van de deelnemers had 45% tevens deelgenomen
aan een hartrevalidatieprogramma. Deelnemers rapporteerden weinig diabetes-gerelateerde
distress (gemiddelde PAID-score van 8,2 in de interventiegroep en 9,2 in de controlegroep
op een schaal van 0-100) na ontslag uit het ziekenhuis en dat veranderde niet na vijf
maanden (gemiddelde PAID-score interventiegroep: 9,0; controlegroep: 9,2). Het welzijn
(interventiegroep: gemiddelde score van 58,5; controlegroep: 57,5 op een schaal van 0-
100) en de zelfgerapporteerde gezondheid (interventiegroep: gemiddelde score van 69,9;
controlegroep: 68,6 op een schaal van 0-100) waren minder gunstig direct na ontslag uit het
ziekenhuis. Dat bleef zo in de controlegroep, maar beide uitkomsten verbeterden significant
in de interventiegroep naar een gemiddelde van 65,5 voor welzijn en naar 76,8 op de
zelfgerapporteerde gezondheidsschaal. In de overige uitkomstmaten werden geen verschillen
tussen de interventie- en controlegroep gevonden. Omdat bekend is dat een minder goede
zelfgerapporteerde gezondheid samenhangt met een groter risico op toekomstige complicaties
(zowel van de diabetes als een ACE) en ook op depressie, nemen we aan dat patiënten
die succesvol ondersteund werden door de interventie daar in zekere mate tegen werden
beschermd. Daarnaast liet onze studie zien dat de meeste patiënten met type 2 diabetes
hun ACE niet als complicatie van de diabetes ervaren, maar als een andere op zichzelf
staande ziekte (comorbiditeit) en dat in hun beleving de diabetes wordt overschaduwd door
de impact van het ACE.

Het doel van hoofdstuk 7 was het effect van de interventie op de ziektepercepties van
patiënten over hun type 2 diabetes en hun ACE te onderzoeken. Daarnaast hebben we
geëvalueerd of veranderingen in deze ziektepercepties na de interventie het gevonden effect
van de interventie op de zelfgerapporteerde gezondheid konden verklaren. Ziektepercepties
werden gemeten met de Brief Illness Perceptions Questionnaire (BIPQ). Deelnemers vulden
de BIPQ in direct na ontslag uit het ziekenhuis en vijf maanden later. Patiënten die de
interventie hadden ontvangen ervoeren na afloop een beter begrip van de diabetes. Direct
na ontslag uit het ziekenhuis scoorden deelnemers in de interventiegroep gemiddeld 6,5 op
een schaal van 1-10 op de vraag in hoeverre ze hun diabetes begrepen, dat steeg naar een
gemiddelde score van 7,3 na de interventie. Verder ervoeren patiënten in de controlegroep
hun diabetes als minder goed controleerbaar na vijf maanden (6,7 op een schaal van 1-10)
dan direct na ontslag uit het ziekenhuis (7,6), terwijl het gevoel van controleerbaarheid van
hun diabetes in de interventiegroep niet veranderde (7,8 na vijf maanden vs. 8,0 na ontslag).
Hetzelfde werd gevonden met betrekking tot de percepties van hun ACE: de controlegroep
zag het ACE als minder goed controleerbaar na vijf maanden dan direct na ontslag (3,9 vs.
7,5), terwijl er in dat opzicht geen verandering werd gevonden in de interventiegroep (7,8
vs. 8,0). Daarnaast bleek dat het ervaren begrip van de diabetes positief samenhing met
de zelfgerapporteerde gezondheid en het effect van de interventie op de zelfgerapporteerde
gezondheid verklaarde. Uit deze studie kan geconcludeerd worden dat het bespreken van
ziektepercepties van patiënten met type 2 diabetes na een ACE het ervaren begrip van hun
diabetes kan verbeteren, wat een rol kan spelen bij het verbeteren van de zelfgerapporteerde
gezondheid. Daarnaast houdt het bespreken van ziektepercepties van patiënten het gevoel
van controle van zowel de diabetes als het ACE op peil.

In het laatste deel van dit proefschrift bestuderen we of verschillen bestaan in diabetes-
gerelateerde distress en het zelfmanagement van patiënten met type 2 diabetes in verschillende
fases van de ziekte. Gegevens van 590 deelnemers van de gehele Diacourse-studie zijn hiervoor
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geanalyseerd. Verschillende methodes van dataverzameling werden gebruikt.

Hoofdstuk 8 beschrijft het verband tussen de tijd waarmee mensen bekend zijn met type
2 diabetes (diabetesduur) en diabetes-gerelateerde distress, en de impact van complicaties
en bloedglucoseverlagende medicatie op dit verband. Zowel een significant lineair als
kwadratisch verband tussen de diabetesduur en diabetes-gerelateerde distress werd gevonden
(diabetesduur β = 0, 27; diabetesduur2 β = −0, 21). De gevonden verbanden kunnen worden
verklaard door microvasculaire complicaties en het gebruik van insuline, welke beide vaker
voorkwamen bij patiënten met een langere diabetesduur en welke ook beide geassocieerd
waren met diabetes-gerelateerde distress (β = 0, 20 en β = 0, 16). In totaal werd 13%
van de variantie in de met diabetes-gerelateerde distress van patiënten verklaard door hun
diabetesduur, leeftijd, geslacht, de aanwezigheid van micro- en macrovasculaire complicaties
en het gebruik van bloedglucoseverlagende middelen. Wij suggereren dat zorgverleners meer
alert moeten zijn op diabetes-gerelateerde distress bij alle patiënten met type 2 diabetes
en dat ze systematisch meer aandacht moeten besteden aan patiënten met microvasculaire
complicaties of die insuline gebruiken. Een verklaarde variantie van 13% geeft echter ook
aan dat naast de diabetesduur, aanwezige complicaties en gebruikte medicatie de met
diabetes samenhangende zorgen van patiënten echter ook bëınvloed worden door vele andere
(onbekende) factoren.

In hoofdstuk 9 is het verband tussen de diabetesduur en het zelfzorggedrag van patiënten,
een van de aspecten van zelfmanagement, geanalyseerd, rekening houdend met de impact
van complicaties, bloedglucoseverlagende medicatie en diabetes-gerelateerde zorgen. Het
zelfzorggedrag werd gemeten met de Summary of Diabetes Self-Care Activities (SDSCA)
vragenlijst. Met deze vragenlijst wordt gemeten hoeveel dagen patiënten verschillende
aspecten van zelfzorg uitvoeren, namelijk lichaamsbeweging, glucose controle, voetzorg, een
gezond (algemeen) dieet volgen, specifieke dieetadviezen volgen en (stoppen met) roken.
Patiënten met een langere diabetesduur rapporteerden minder dagen fysiek actief te zijn
(β = −0, 24) en hun bloedglucose vaker te controleren (β = 0, 25). Daarnaast hing de
aanwezigheid van macrovasculaire complicaties bij patiënten samen met minder fysieke
activiteit (β = −0, 18). Tevens was de aanwezigheid van microvasculaire complicaties
geassocieerd met het minder vaak volgen van de adviezen over voeding (β = −0, 06), maar
ook met meer frequente voetzorg (β = 0, 20). De diabetesduur, complicaties en het gebruik
van bloedglucoseverlagende medicatie verklaarden samen maximaal 5% van de variantie
in het zelfzorggedrag van patiënten. Op basis van deze studie adviseren we zorgverleners
er alert op moeten zijn dat patiënten verschillende aspecten van zelfzorg daadwerkelijk
uitvoeren, zeker naarmate mensen al voor een lange tijd bekend zijn met diabetes en vooral
bij patiënten met macrovasculaire complicaties. De lage verklaarde variantie gevonden in
deze studie geeft echter ook aan dat vele andere (onbekende) factoren het zelfzorggedrag
bëınvloeden.

In hoofdstuk 10 bespreken we de implicaties van onze bevindingen en de methodologische
overwegingen bij de studie. Wij concluderen dat patiënten met type 2 diabetes met een
eerste ACE een unieke groep ACE-patiënten vormt voor wie de gebruikelijke nazorg, inclusief
een hartrevalidatieprogramma, niet voldoende is. Zij hebben behoefte aan ondersteuning op
maat in de periode na ontslag uit het ziekenhuis waarbij aandacht wordt besteed aan zowel
hun ACE als hun diabetes. Vervolgens hebben wij laten zien dat een op maat aangeboden
interventie effectief bleek in het verbeteren van de zelfgerapporteerde gezondheid van
patiënten met type 2 diabetes na een eerste ACE.

Op basis van de grootte van de effecten van de interventie is het lastig om te concluderen of
de interventie op brede schaal gëımplementeerd moet worden of niet. Er moet ook rekening
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worden gehouden met de lange termijn effecten. Op dit moment zijn de langetermijneffecten
van onze interventie nog niet bekend, maar het is wel de bedoeling de deelnemers nogmaals
te benaderen om hun zelfgerapporteerde gezondheid te meten ongeveer twee jaar na hun
eerste ACE. Daarnaast nemen we ook een vragenlijst af die angst en depressie meet, omdat
een lage ervaren gezondheid depressieve gevoelens kan veroorzaken. Ook moeten de kosten
van de interventie in overweging worden genomen. Rekening houdend met de kosten om
de huisbezoeken uit te voeren, de verpleegkundigen te (na)scholen en het aantal patiënten
met type 2 diabetes en een ACE dat de interventie wil ontvangen, schatten we dat het
implementeren van de interventie op brede schaal zal resulteren in ongeveer AC1.500.000 voor
ondersteuning op maat voor ongeveer 3.500 patiënten.

Wat betreft de uitkomstmaten kunnen ook enkele opmerkingen worden gemaakt. Aange-
zien patiënten met type 2 diabetes weinig zorgen vanwege hun diabetes ervaren na een ACE
was de PAID vragenlijst niet de ideale primaire uitkomstmaat, omdat er weinig verbetering
kon worden gerealiseerd. Ook andere vragenlijsten die in deze studie zijn gebruikt zijn
specifiek gericht op de diabetes. Wellicht zouden het meenemen van andere vragenlijsten
als primaire uitkomstmaat, die bijvoorbeeld de algemene gezondheid of kwaliteit van leven
meten, of het meenemen van ziektespecifieke vragenlijsten voor alle aandoeningen die van
belang zijn, betere alternatieven zijn. Daarnaast was de SDSCA vragenlijst niet ideaal
om zelfmanagement te meten, omdat het alleen zelfzorg meet en niet alle aspecten van
zelfmanagement omvat.

Op basis van onze bevindingen doen we een aantal aanbevelingen voor de klinische
praktijk. Ten eerste is het van belang het ‘gat’ te dichten waar patiënten met type 2
diabetes in vallen na ontslag uit het ziekenhuis na een eerste ACE. Wij raden aan dat een
cardiologieverpleegkundige de huisarts benadert om aan te geven dat een diabetespatiënt
is ontslagen en dat de patiënt mogelijk baat heeft bij extra ondersteuning (gebaseerd op
de Diacourse-ACE interventie of anderszins). Ten tweede raden wij zorgverleners aan om
alert te zijn op de met diabetes samenhangende zorgen van patiënten, in het bijzonder bij
patiënten met type 2 diabetes met microvasculaire complicaties of patiënten die insuline
gebruiken. Daarnaast adviseren wij huisartsen en praktijkverpleegkundigen het belang van
zelfmanagement te blijven benadrukken en er daarbij rekening mee te houden dat met name
patiënten met een macrovasculaire complicatie minder fysiek actief zijn. Ook aandacht voor
de ziektepercepties van patiënten (en hun directe naasten) is nodig, met name gedurende
of na een dynamische periode waarin de gezondheidstoestand van de patiënt verandert.
Tenslotte denken wij dat de huisarts een belangrijke rol speelt in het verbeteren van de
secundaire preventie bij patiënten met type 2 diabetes na een ACE door te controleren of
de daarvoor benodigde medicatie blijvend wordt voorgeschreven volgens de richtlijnen en
door de patiënten ook daadwerkelijk wordt gebruikt. dutch
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Dan is het eindelijk tijd voor het dankwoord! Het leukste, en daarom meest gelezen, maar
ook het moeilijkste gedeelte van het proefschrift. Ik wil op deze plek iedereen bedanken die
op directe of indirecte wijze heeft bijgedragen aan de totstandkoming van dit proefschrift.

Prof. dr. G.E.H.M. Rutten, beste Guy. Wellicht heb ik je af en toe tot waanzin gedreven
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je bleef toch ook altijd het vertrouwen houden. Het binnenstappen bij jou was laagdrempelig
(‘Trek maar aan mijn jasje’). Tijdens overleggen wist je mij altijd weer te inspireren en
zorgde je ervoor dat ik de klinische praktijk niet uit het oog verloor. Bedankt voor de
fijne begeleiding en de kansen om op vele (inter)nationale congressen mijn werk te presenteren.

Dr. R.C. Vos, beste Rimke. Halverwege 2013 ben jij mijn co-promotor geworden. Je
pakte het project direct op en ik heb veel van je geleerd. Samen achter de computer zijn we
aan de slag gegaan met lastige analyses en reviewcommentaren. Ook wist jij zinnen vaak
nog net iets netter op te schrijven. Bedankt voor je begeleiding en hopelijk ben je erbij op 3
maart en laat de kleine nog even op zich wachten.

Prof. dr. F.G. Schellevis en dr. P.M. Rijken, beste François en beste Mieke. Gedurende
de laatste periode van mijn project zijn jullie zeer actief betrokken geweest als promotor
en co-promotor. François, jij hielp altijd de hoofd- van bijzaken te onderscheiden en te
zorgen dat de boodschap in artikelen helder werd. Mieke, jij wist mijn artikelen altijd aan
te scherpen, kritisch te kijken naar analyses en design en zinnen correct te formuleren.

Anne en Lianne, wat prettig om jullie te hebben als medepromovendi op de Diacourse-studie!
Het was heel fijn om blijdschap te delen op het moment dat de interventies ‘af’ waren en
de eerste patiënten waren gëıncludeerd, maar ook om frustraties te kunnen delen als de
inclusie niet soepel liep en artikelen werden afgewezen. De etentjes, lunches en het congres
in Wenen waren heel gezellig! Ik wens jullie nog succes met de laatste loodjes en binnenkort
zitten ook jullie gebogen over het dankwoord.

Ook de andere onderzoekers van Diacourse wil ik graag bedanken: Prof. dr. Giel Nijpels,
dr. Monique Heijmans, prof. dr. Caroline Baan en dr. Amber van der Heijden. Uiteraard
wil ik ook dr. Hanneke Jansen en dr. Maureen van den Donk bedanken voor de begeleiding
in verschillende fases van mijn promotie. Dr. Kees J. Gorter, jij was in de eerste jaren
betrokken bij mijn project. Zo hebben we samen stad en land afgereisd om cardiologen te
overtuigen mee te werken aan deze studie. Bedankt!

Daarnaast wil ik de andere co-acteurs bedanken voor hun bijdrage aan diverse hoofdstukken:
drs. Rebecca K. Stellato, prof. dr. Mattijs E. Numans, Aryan Wezendonk en Elke de Leeuw.
Ook wil ik graag dr. Joline W.J. Beulens en Amely Daza Zabaleta bedanken voor hun
bijdrage aan het tweede hoofdstuk.

Prof. dr. P.A.F.M. Doevendans, Prof. dr. M.J. Schuurmans, Prof. dr. M.L. Bots,
Prof. dr. F. Pouwer en Dr. F.H. Rutten dank ik voor het lezen en beoordelen van dit
proefschrift.

Ik ben alle mensen die hebben meegewerkt aan de Diacourse-ACE studie zeer dankbaar.
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