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ABSTRACT 
Introduction: A landmark report has shown that improving glycaemic control among 
type 1 diabetes patients markedly reduces diabetes-related complications. In clinical 
practice, however, many patients have problems in adhering to the treatment, and thus 
remain in poor glycaemic control. Research suggests a more behaviour-oriented 
approach to diabetes, but there is a lack of evidence on the efficacy of interventions, 
especially for those adult type 1 diabetes patients who are in poor glycaemic control. 
Diabetes-related distress has been associated with poor adherence to treatment and poor 
glycaemic control. There is a need for validated measures in this area, to identify 
patients who experience diabetes-related distress. Additionally, injection technique is 
crucial for the management of diabetes, and lipohypertrophy is a common side effect 
which deserves further attention. 
Objectives: The overall aim of this thesis was to evaluate a behavioural medicine 
intervention among poorly controlled adult type 1 diabetes patients, and to gain a 
deeper knowledge in an area of diabetes self-management. 
Methods: Quantitative design was used for the studies, and the clinical settings 
comprised two diabetes care units in Stockholm, Sweden. Study I: The Swedish version 
of the Problem Areas in Diabetes (Swe-PAID-20) scale was evaluated regarding its 
psychometric properties by type 1 diabetes patients, as well as by an expert panel of 
diabetes specialist nurses. Study II: A behavioural medicine intervention based on 
Cognitive Behaviour Therapy (CBT) was evaluated in a randomised controlled trial 
among poorly controlled adult type 1 diabetes patients. Study III: Using the same 
sample as in study II, descriptive statistics were produced, and predictive and 
comparative analyses performed, in order to find predictors of or associations with 
improvements in glycaemic control as a response to the intervention. Study IV: In a 
randomised crossover trial insulin absorption in lipohypertrophic injection sites was 
investigated in type 1 diabetes patients. 
Results and conclusions: Study I: A three-factor solution of the scale was found, 
comprising sub-dimensions of diabetes-related emotional problems, treatment-related 
problems and support-related problems. Cronbach’s alpha for the total score was 0.94 
and varied between 0.61 and 0.94 in the three subscales. The findings also supported 
the convergent and content validity. The Swe-PAID-20 seems to be a reliable and valid 
outcome for measuring diabetes-related distress in type 1 diabetes patients. Study II: 
Significant differences were observed with respect to HbA1c, well-being, diabetes-
related distress, frequency of blood glucose testing, fear of hypoglycaemia, perceived 
stress, and depression, all of which improved more in the intervention group compared 
with the control group. The CBT based behavioural medicine intervention appears to be 
a promising approach to diabetes self-management. Study III: The participation rate in 
the study was 41% and attrition was 24%. Of those patients who actually participated in 
the intervention, 13% withdrew. From the regression models no predictors or 
associations were found with regard to improvement in HbA1c. The programme proved 
to be feasible in terms of design and methods. However, no clear pattern was found 
regarding predictors of or associations with improved metabolic control. Study IV: 
Impairment of insulin absorption from lipohypertrophic injection sites was also found 
with analogue insulins. It is suggested that patients should be advised to refrain from 
injecting insulin aspart into lipohypertrophic subcutaneous tissue. 
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1 INTRODUCTION 
Diabetes is a chronic disease that requires a lifelong therapeutic self-care regimen to 
maintain control over blood glucose. A major task for diabetes care providers is to 
support patients in performing necessary self-care behaviours. In order to do this we 
need to develop strategies, such as recommending effective self-care regimens and 
instructing patients on their use, as well as promoting behavioural changes when 
needed. In clinical practice, however, many patients have problems in adhering to the 
treatment, which contributes to long-term poor glycaemic control [1]. Those patients 
face an increased risk of diabetic complications [2] and impaired quality of life [3]. 
 
Most patients with diabetes report a satisfactory level of quality of life [3], and it would 
be a simplification to say that poorly controlled diabetes is always a result of an 
underlying psychological problem, since there may be many reasons why diabetes 
outcomes are sub-optimal [4]. Yet, the disease has been described as the most 
psychologically and behaviourally demanding of chronic diseases [5], and there is 
consensus that psychological factors may play a key role in causing incomplete 
diabetes self-management [6-8]. 
 
Poor adherence to the treatment and poor glycaemic control have been shown to be 
associated with diabetes-related distress, not involving general distress [9], which 
indicates an occurrence of diabetes-specific stressors. Self-care behaviours can have a 
negative effect on the diabetes treatment if they are not carried out correctly, as in the 
case of an unsuitable insulin injection technique. One example of this is the problem of 
lipohypertrophy, which is associated with erratic insulin absorption and poor glycaemic 
control [10-12]. 
 
In summary, the current thesis reports on some aspects in the field of health promotion, 
defined as ‘the process of enabling people to increase control over, and to improve, 
their health’ [13]. The topics deal with behaviour-oriented support to poorly controlled 
type 1 diabetes patients, evaluation of an instrument measuring diabetes-related 
distress, and a closer look at insulin absorption in lipohypertrophic injection sites. The 
relevance of nursing research in these areas is motivated by the common and final 
concern of diabetes self-management among patients. 
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2 BACKGROUND 
2.1 TYPE 1 DIABETES 

Type 1 diabetes is a chronic metabolic disease with an absolute requirement of insulin 
replacement therapy. The disease is associated with a risk of life-threatening severe 
hypo- and hyperglycaemia, as well as long-term complications. Over time, diabetes can 
damage the eyes, kidneys, nerves, blood vessels and heart, resulting in various 
consequences, e.g. retinopathy, neuropathy, heart disease and stroke. Combined with 
reduced blood flow, neuropathy in the feet increases the risk of foot ulcers and limb 
amputation. Globally, diabetes affects approximately 171 million people (2.2%), the 
number is also steadily rising and is expected to increase to about 366 million (4.4%) in 
2030. This alarming situation is described as a ‘diabetes epidemic’[14]. According to 
quality of care data from the Swedish National Diabetes Register (NDR) [15], diabetes 
prevalence in Sweden is about 3%, with a variation of 2-4,5% dependent on area. 
Approximately 10% of those who are reported to the NDR represent type 1 diabetes 
patients. In Sweden, the mean annual incidence rate of type 1 diabetes is about 
13/100000, with a higher incidence among men (16 vs. 9 /100000) [16]. 
 
2.1.1 Treatment goals 

The overall aim of diabetes treatment is to prevent acute and long-term complications 
and to maintain a good quality of life [17]. Both aspects will be discussed in more detail 
below. 
 
2.1.1.1 Metabolic control 

HbA1c has been used as a marker of long-term glycaemic control in diabetes patients 
for more than two decades [18]. The HbA1c blood test, also called glycosylated 
haemoglobin, estimates how well plasma glucose has been controlled during the 
previous six to eight weeks.  
 
Usually, Swedish hospitals use the DCA 2000 TM for analysis of HbA1c, which has 
proved to have good accuracy [19]. A normal HbA1c is 3.6-5.0%. Among diabetes 
patients an HbA1c of about 6.5% is considered good. Poorly controlled diabetes is 
defined as HbA1c > 7.5% [17]. 
 
As a landmark report, the Diabetes Control and Complications Trial (DCCT) [20] has 
shown that improving blood glucose control in type 1 diabetes markedly reduces 
complications of the eyes, kidneys, and nerves. It has been suggested that features of 
glucose control, other than those that are reflected by HbA1c, may be added to modify 
the risk of complications, e.g. specific patterns of glucose variation, in particular 
postprandial hyperglycaemia [2]. However, recent evidence from the DCCT group and 
the Epidemiology of Diabetes Interventions and Complications (EDIC) study [21] 
indicates HbA1c as the major determinant of microvascular complications. 
 
As a result of the DCCT, guidelines have been drafted by the Swedish National Board 
of Health and Welfare [17] regarding diabetes and its treatment. In Table 1 the aims 
regarding metabolic control are presented, according to guidelines from year 1999. 
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Table 1. Aims for glycaemic control according to guidelines from year 1999 [17] 

 Good control Intermediate control Poor control

B-glucose before meal, mmol/l 4.4-6.1 6.2-7.8 >7.8 

B-glucose after meal, mmol/l 5.5-8.0 8.1-10.0 >10.0 

HbA1c (%) <6.5 6.5-7.5 >7.5 

 
Achieving the goals of metabolic control is not an easy task for everyone with diabetes. 
In fact, according to the NDR only 32% of type 1 diabetes patients actually achieve an 
HbA1c of below 6.5%. Thus, a majority are above the targeted level, and as many as 
approximately 35% are in poor glycaemic control [15]. 
 
There is an exponential relation between HbA1c and the risk of long-term complications 
[2, 20]. Therefore, when HbA1c increases from 7% to 8%, the risk increase is even 
higher than in a case where HbA1c increases from 6% to 7%. By lowering HbA1c by 
10% from e.g. 7% to 6.3%, the risk of developing complications of the eyes is 
suggested to be reduced by almost 50% [2]. There has been speculation regarding the 
clinical importance of even small improvements, such as reducing HbA1c from 7% to 
6.6% and it is believed that the greatest benefits are achieved in those who lower HbA1c 
from the highest levels [22]. Notably, there seems to be no threshold of HbA1c for 
prevention against long-term complications [23]. 
 
It is suggested that metabolic control must be achieved by a minimum of 
hypoglycaemias and with preserved well-being. Since glycaemic control is only one of 
many possible personal goals, it is stressed that the aim of metabolic control should be 
set with respect to each individual’s life situation [17]. 
 
2.1.1.2 Quality of life 

For patients with diabetes, treatment can have a significant impact on many aspects of 
quality of life. Work, interpersonal relationships, social functioning, and physical and 
emotional well-being can be substantially influenced by diabetes and its treatment [24]. 
Quality of life refers to the degree of excellence people consider their lives to contain. 
People around the world judge excellence using similar criteria, such as performing 
daily activities, energy or discomfort, positive or negative feelings, personal control, 
interpersonal relations, pleasant activities, personal and intellectual growth, and 
material possessions [25, 26]. Research has shown that people with diabetes have a 
worse quality of life than people with no chronic illness, indicating complications are 
the most disease-specific determinant of quality of life. On the other hand, most people 
with diabetes have a better quality of life than most people with other chronic diseases 
[3]. 
 
Unfortunately, the concept of health-related quality of life (HRQoL) seems to have 
become ambiguous over the years and there are an overwhelming number of different 
instruments designed to assess the various aspects of this dimension. Nevertheless, 
there is little agreement about how to assess quality of life and the concept of disease-
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specific HRQoL has become, if possible, even more confused. Polonsky [27] suggests a 
conceptual framework of overall HRQoL, disease specific HRQoL covering three 
broad areas of physical, psychological and social functioning. This thesis will deal with 
some aspects of quality of life, further discussed in Papers I-III. 
 
2.1.2 Hypoglycaemia 

Hypoglycaemia is the most common adverse event associated with insulin treatment in 
type 1 diabetes. It can occur suddenly and is characterised by unpleasant physical and 
psychological symptoms such as shaking, sweating, drowsiness, nausea, poor 
coordination, mental confusion, negative mood, and unconsciousness [28]. The 
condition can lead to dangerous conditions, e.g. coma, permanent brain damage and 
death. It can also negatively affect social and occupational life in embarrassing ways 
[29, 30]. The DCCT [31] found that strict glycaemic control resulted in a threefold 
increase in the number of hypoglycaemic events in type 1 diabetes. Thus, patients 
approaching near normo-glycaemia balance the risk of hypoglycaemia against the risk 
of long-term complications of hyperglycaemia. During daily life, diabetes patients must 
recognise impending and fully developed hypoglycaemic episodes in order to take 
appropriate actions. In many people with insulin-treated diabetes their perception of 
symptoms becomes altered or diminish over time, and they may develop an impaired 
awareness of hypoglycaemia, which in itself is associated with an increased risk of 
severe hypoglycaemia defined as an event requiring external assistance for recovery 
[32]. Psychological factors clearly play a crucial role in determining an individual’s 
likelihood of developing severe hypoglycaemia. Low mood, emotional coping and 
socioeconomic status have been linked to risk of severe hypoglycaemia and so too have 
other more straightforward behavioural factors such an individual’s propensity to carry 
a supply of carbohydrates for emergency use and the determination to achieve normo-
glycaemia [33]. 
 
2.1.3 Diabetes self-management 

The four major components of diabetes self-management are: medication/insulin 
injection, diet, exercise, self-monitoring of blood glucose (SMBG) [34] and, above all, 
balancing these self-care activities. Every action taken by the patient may affect blood 
glucose. 
 
Self-care in diabetes is crucial to keep diabetes under control, and Anderson et al [35] 
propose that as much as 98% of the self-care is usually provided by the ill persons or 
their families. However, a problem that is hard to face, is that adherence to self-care 
does not always lead to good metabolic control, whereas neglect of self-care is likely to 
lead to poor metabolic control [36]. One self-care activity that was of interest in this 
thesis was insulin injection technique. 
 
2.1.3.1 Injection technique 

The procedure of insulin injection is a commonplace feature of diabetes self-
management and requires an appropriate technique to optimise outcome [37]. It is 
remarkable that research in this area of self-management seems to be limited, and there 
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is a lack of solid evidence [38, 39]. However, to provide some basis for discussion of 
this issue, primary aspects with regard to current standards are given below [39-42]. 
 

- Insulin should be injected subcutaneously in the abdomen in an area round the 
belly button, in the external front of the thigh or in the external part of the 
buttock. 

- Injection sites should be rotated in order to prevent lipohypertrophy. 
- A new needle should be used for each injection, except for those being treated 

with continuous subcutaneous insulin infusion (CSII), where a new needle and 
injection site are recommended every other third day. 

- Needle size is recommended to be 5-8 mm, but should be chosen with respect to 
the amount of subcutaneous fat [38]. 

- A two-finger pinch-up technique is recommended with an angle of 45o [40] or 
90o [41] to inject the insulin. 

- The skin fold should continue to be held, the needle has been withdrawn from 
the skin, which should be after 10 seconds duration in order to avoid leakage. 

 
2.1.4 Lipohypertrophy 

Lipodystrophy at the sites of repeated insulin injections is a well-known complication 
of insulin therapy. A lipodystrophic reaction can evolve either as a hypertrophic or an 
atrophic skin lesion, for which two distinct mechanisms of origin have been suggested. 
Insulin-associated lipoatrophy is regarded as resulting from a local immune reaction 
against impurities of the insulin preparation, while lipohypertrophy is assumed to be a 
consequence of a local trophic action of insulin [43, 44]. Prevalence rates of 
lipohypertrophy vary between 20 and 50 % in type 1 diabetes patients [10, 11, 45], 
while lipoatrophy is quite rare. 
 
It is generally held that absorption of insulin from lipohypertrophic sites is erratic. A 
recent study using continuous glucose monitoring has documented a significant 
correlation between the mean of daily differences of blood glucose and severity of 
injection site lipohypertrophy [46], and long-term poor glycaemic control has been 
associated with insulin-induced lipohypertrophy [47]. Absorption of isophane and 
regular insulins has previously been studied in this respect, and it was concluded from 
these investigations that impairments of insulin absorption from lipohypertrophic sites, 
thus documented, were of sufficient magnitude to be of clinical importance [48, 49]. 
Insulin analogues are currently being used by a majority of type 1 diabetes patients and 
the question then arises as to whether lipohypertrophy also alters the absorption rate of 
such rapidly absorbed insulins from the injection site. Using a specific immunoassay 
for the determination of insulin aspart in plasma the absorption of a single 
subcutaneous dose of this insulin analogue from hypertrophic and non-hypertrophic 
subcutaneous fat was studied in Paper IV. 
 
2.1.5 Barriers to good glycaemic control 

The barriers to achieving optimal glycaemic control may be numerous and may vary 
from an individual perspective. This thesis does not provide a complete review of the 
barriers involved but a summary of associated factors according to recent literature is 
given in Table 2. 
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Table 2. Factors associated with poor glycaemic control 

Genetic factors [4] 
Lower economic status [4] 
Lack of motivation [4, 8]  
Emotional distress [4, 8]  
Diabetes-related distress [9, 50, 51] 
Depression [4, 8] 
External locus of control [8]* 
Eating disorders [4, 8] 
Delayed intellectual and emotional development [8]
Impulsive or avoidant coping styles [8] 
Number of life events [8] 
Phobic symptoms of blood and injury [52] 
Fear of hypoglycaemia [28] 
Low mood [53] 
Alcohol excess [53] 
Inadequate blood glucose monitoring [53] 
Poor exercise/sedentary lifestyle [53] 
Refusal to take tablets/insulin, or under-dosing [53] 
*The individual’s belief that his/her behaviour is guided by fate, luck or external circumstances [54]. 
 
The above summary includes the review of DeVries et al [4] reporting on the 
determinants and correlates of long-standing poor glycaemic control in adult type 1 
diabetes; the review of Fisher et al [8] covering both type 1 and type 2 diabetes 
patients; and a recent study with the aim of predicting future improvement in glycaemic 
control [53]. Moreover, when conducting a literature search on the topic, studies on 
phobic symptoms [52] and fear of hypoglycaemia [28] have been found, which deserve 
special attention. It comes as no surprise that there is a close association between fear 
of hypoglycaemia and perceived risk of future severe hypoglycaemia [29]. In many 
instances this is appropriate, in that fear is often high in individuals who have impaired 
awareness of hypoglycaemia and/or have experienced multiple episodes in the past 
[55]. However, in other people, fear of hypoglycaemia may be high, while absolute risk 
is low – such individuals often display high levels of trait anxiety or have had a 
previous traumatic experience of hypoglycaemia [33]. 
 
Among all barriers described, diabetes-related distress [9] was a primary focus of this 
thesis and served partly as guidance in the design of the intervention study. 
 
2.1.6 Diabetes-related distress 

Depression is common in both type 1 and type 2 diabetes and has been associated with 
impairment in metabolic control and poor adherence to self-care regimens [56]. Among 
type 1 diabetes patients, it has been shown that depression is up to four times more 
prevalent as compared with the general population [57], indicating a possibility of 
diabetes-specific stressors. As a result, attention has recently been paid to diabetes-
related distress as a measure of psychosocial adjustment specific to diabetes [9]. 
Repeated research has been conducted to describe the problem areas involved such as 
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diabetes-related emotional problems, treatment-related problems, food-related problems 
and problems related to social support [50]. Others have described the construct in 
terms of distress in relation to life with diabetes, and distress in relation to the 
management of diabetes [51]. Approximately one third of the patients have proved to 
be suffering from more severe diabetes-related distress [51], using criteria as given by 
Hermanns et al [58]. Diabetes-related distress has been shown to be positively 
correlated with glycaemic control, and with greater distress associated with poorer 
glycaemic control [9]. 
 
2.1.7 Facilitators of good glycaemic control 

Factors associated with good or improved glycaemic control include those of internal 
locus of control; coping that is task-oriented, problem-focused, or rational; support 
from friends; positive orientation and making use of past experience when managing 
the disease [8]. According to the study of Singh and Press [53], baseline characteristics 
that predicted future improvements in glycaemic control were seen in cases with a 
recent diagnosis of diabetes; in subjects with inadequate treatment with diet, oral 
glucose-lowering agents or insulin; in subjects with exacerbation of co-existent medical 
problems, with recent stressful life events and missed clinic appointments. 
 
2.2 ORGANISATION OF DIABETES CARE IN SWEDEN 

In Sweden, the national guidelines of diabetes follow the St. Vincent declaration [59]. 
In practice, diabetes care is organised at two levels: hospital outpatient clinics and 
departments of medicine, usually treating people with type 1 diabetes; and primary 
care, usually treating people with type 2 diabetes. Type 1 diabetes patients usually see 
the physician, as well as the diabetes specialist nurse once a year. These appointments 
are separated so that each patient sees one of the healthcare providers every six months. 
Additional support is provided when necessary. 
 
2.2.1 Diabetes care teams 

Due to the complexity of managing diabetes, it is necessary for most diabetes patients 
to regularly depend on others for support in optimising the management of their 
diabetes. One important source of support is that within the healthcare setting. 
 
In order to attain a holistic view, diabetes patients need access to diabetes care teams, 
representing different specialities. It is suggested that medical, psychological, social 
and pedagogic perspectives should be integrated in a well-structured team, thus 
involving physicians, diabetes specialist nurses, nutritionists, podiatrists, welfare 
officers, and psychologists. 
 
2.2.2 Patient education 

Diabetes self-management education is the cornerstone for care of all patients with 
diabetes. Because diabetes and its treatment is so complex, patient education is well- 
integrated in today’s clinical practice guidelines for treating patients with diabetes [17, 
60]. It is critical that patients understand the condition and how to treat it. The 
complexity has also been acknowledged to the extent that ‘education’ has been defined 
as follows: ‘…. a planned learning experience using a combination of methods, such as 
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teaching, counselling, and behaviour modification techniques which influence patients- 
knowledge and health and illness behaviour’ [61]. Education is fundamental to lifestyle 
change and prevention of ill health, and aims to increase knowledge, build skills and 
develop attitudes that lead to improvements in metabolic control and quality of life in 
order to reduce or prevent complications [62]. 
 
All members of the diabetes care team play a role in education, although nurses and 
especially diabetes specialist nurses have been utilised most often as key persons in the 
delivery of formal diabetes self-management education [63, 64]. Topics of educational 
focus are: facts of the disease, SMBG, nutrition, exercise, medication/insulin treatment, 
prevention and treatment of hypoglycaemia, recommendations for actions to take 
during illness, aspects of smoking, traffic, alcohol, social and psychological aspects, 
sexuality, stress and anxiety, and long-term complications [17, 60]. 
 
2.3 KEY FINDINGS FROM PSYCHO-EDUCATIONAL RESEARCH 
2.3.1 Efficacy of interventions 

To date, the impact of patient education, as well as psycho-educational interventions on 
various health outcomes, has been described as low or moderate and most often not 
sustained [65-67]. Although patient education is considered a fundamental aspect of 
diabetes care, knowledge and behaviour have proved to be poorly correlated, meaning 
that knowledge alone does not always produce behaviour change [68, 69]. Notably, a 
recent meta-analysis found evidence for the effectiveness of psychological treatments 
in improving glycaemic control in children and adolescents, but not in adults with type 
1 diabetes [70]. 
 
2.3.2 Strategies in promoting health and behaviour change 

Awareness of the limitations of traditional, compliance and knowledge-based education 
is becoming more widespread, and it is suggested that health professionals should be 
more behaviour-oriented in order to improve health outcomes among patients [69, 71]. 
Multifaceted interventions are the most effective, including education, and both 
behavioural and psychosocial elements. Additionally, the interventions should target 
lifestyle change and factors such as self-efficacy and empowerment [69, 72]. It is also 
conceivable that ‘one size does not fit all’. People with diabetes differ in their clinical 
profiles, cultural backgrounds, and psychosocial needs. Furthermore, in many cases 
diabetes self-management is rarely the patient’s primary life concern. Therefore, a more 
holistic patient-centred approach is suggested [73, 74]. 
 
In the past decade, there has been a growing interest in the role of cognitive and 
motivational factors as determinants of self-management behaviours. As a result, a 
plethora of social, cognitive and behavioural models have been generated [6]. The 
models do not only describe determinants of people’s self-management behaviour, they 
also give hints or ideas of what strategies should be in focus in order to support 
individuals in their behaviour-change efforts. Some of the most common models in this 
area are the so-called ‘Health Belief Model’[75], ‘Stages of Change Model’[76] and the 
‘Empowerment Model’[72], the latter being described as a philosophical foundation for 
behaviour change [6]. In terms of optimising glycaemic control, a theoretical basis for 
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psycho-educational interventions is suggested, but so far no particular theory appears to 
be superior to others [67]. Therefore, instead of providing a detailed description of them 
all, common fruitful elements and strategies are given below. 
 
2.3.2.1 Common elements in promoting behaviour change 

In reviewing the research concering behaviour change interventions, Peyrot and Rubin 
[6] propose a concrete support process that is based on existing behaviour-change 
models. It is a step-by-step patient-centred approach, including five major steps (the 5C 
intervention). 
 

1. Constructing a problem definition 
2. Collaborative goal setting 
3. Collaborative problem solving 
4. Contract for change 
5. Continuing support 

 
Constructing a problem definition 
All successful models begin by defining the current problem and the desired change in 
behaviour. This first step involves getting a clear picture of what the problem is 
according to the patient, who is regarded as the specialist in living with diabetes. The 
therapist/clinician’s role is to act as a facilitator for the patient’s self-examination, 
helping to define the problem as clearly as possible. This strategy is more likely to be 
supportive than just recommending different self-care behaviours in general. 
 
Collaborative goal setting 
Research suggests that setting specific goals promotes greater behaviour change than 
setting vaguer or no goals. In addition, the goals should be measurable, action-oriented, 
realistic but challenging, for example ‘Cycling to and from work 3 times a week’, 
instead of ‘Doing some more exercise’. Moreover, it is preferable to take the patients 
ability and perceived self-efficacy into account [77]. 
 
Collaborative problem solving 
This step involves identification of barriers to behaviour change, commonly including 
cognitions (e.g. beliefs that treatments are not effective), emotions (e.g. lack of self-
efficacy), social networks (e.g. lack of support), resources (e.g. lack of time or money), 
and/or physical environment (e.g. lack of facilities). The therapist/clinician should ask 
how these aspects represent barriers, to get as clear a description as possible in order to 
develop necessary promotive strategies. 
 
Collaborative problem solving leads to formulating activities to achieve the goal. 
Instead of telling the patient what to do, the therapist/clinician supports the patient in 
deciding how to achieve the desired behaviour change by asking questions. The patient 
has to formulate and consider conceivable alternatives. One therapeutic strategy is to 
build on previous successes in behaviour change, if there are any. In this way, the 
patient’s self-efficacy – confidence in his/her ability to perform health behaviours – 
increases his/her chance of reaching the desired goals. 
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Contract for change 
During this step a so called ‘plan for action’ or ‘a behavioural contract’ is written and 
agreed upon. This plan comprises time point for the start of behaviour change and 
current planned actions. The patient receives a copy of the contract, which acts as a 
reminder. It is of great importance for the patient, as well as the therapist/clinician, to 
understand the circumstances (environmental, social, financial, and attitudinal) that act 
as barriers or facilitators in making behavioural changes. Therefore, written records of 
track outcomes or self-monitoring of behaviours [77] is an important component in the 
patients own work between appointments. 
 
Continuing support 
Since almost everyone lapses in behaviour-change activities, it is suggested that relapse 
prevention is made part of the process of behaviour change. Peyrot and Rubin [6] state 
that the most important issue is preparing patients for how to handle lapses by 
identifying coping resources. 
 
Developing knowledge 
To be able to change behaviour, the patient obviously needs an understanding of what 
to do and how to do it, e.g. how to interpret blood glucose values, which not always is 
an easy task. Associations have been found between poor glycaemic control and 
cognitive dysfunction. Dunbar et al [77] emphasise the importance of focusing on 
behaviour-oriented information and the correct way of giving it, rather than focusing on 
the reasons for the change. Language should be simple. 
 
Motivators, inhibitors/facilitators, intentions and triggers 
Additionally, based on the different models for behaviour change, Peyrot and Rubin [6] 
suggest that four categories of factors should be the target when promoting behaviour 
change in diabetes: motivators, inhibitors/facilitators, intentions, and triggers. 
Motivators are factors that predispose someone to action, e.g. ‘I wish to get pregnant 
and live a long healthy life with my partner. This motivates me to engage in sensible 
self-care’. Inhibitors are barriers to action, e.g. ‘I can’t follow a healthy diet because I 
haven’t got enough skills in cooking, as well as the fact that I live alone, which makes 
meal-planning and cooking boring’. Facilitators are resources for action, e.g. ‘My 
sister gives me a call every other day to ask how things are going with my plan to give 
up smoking’. Intentions are proximal causes of behaviour change, i.e. What is the 
particular goal for behaviour change and is the individual ready to change? Triggers are 
the events that make a person shift from a predisposed state to the action state, e.g. ‘The 
doctor told me that I would be able to go scuba-diving if my blood-glucose levels were 
in good control. This was the determining factor for taking better care of my diabetes’. 
 
2.3.3 Lack of solid evidence 

Reviews to date indicate a lack of solid evidence regarding the efficacy of psycho-
educational support, particularly for those adult type 1 diabetes patients who are in poor 
control [4, 65, 69, 70]. 
 
Overall, the literature on psycho-educational research is difficult to interpret. Firstly, 
literature reviews do not always make a clear distinction between educational 
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intervention and psychological interventions [78]. Secondly, there tend to be 
methodological deficiencies such as low participation rates, small, unrepresentative 
samples, lack of randomised controlled trials, and lack of follow-up and long-term 
evaluation [65, 79-81]. ‘Effect size’ and ‘effectiveness’ is often described in a time 
frame of no longer than six months, which might be problematic in view of the 
possibility that there might be a delay before improved adherence is reflected in better 
glycaemic control [80]. In addition, attention is drawn to the lack of theoretical 
approach to the interventions, supposing that theory-based interventions are the most 
effective [82]. Finally, it is also claimed that there are no clear descriptions of the 
components of the interventions, and a lack of diabetes-specific measures for 
evaluation [83]. 
 
2.4 CONCEPTUAL FRAMEWORK 
2.4.1 Health and health promotion 

In 1948 the World Health Organization (WHO) defined health from a new perspective, 
stating that health was defined not only by the absence of disease and infirmity, but also 
by the presence of physical, mental and social well-being [84]. In line with the WHO’s 
definition, health promotion emanates positive factors that enable health (also called the 
salutogenic perspective), which is different from disease prevention, based on negative 
factors that cause disease (also called the pathological approach) [85]. Health 
promotion as defined by the WHO is ‘the process of enabling people to increase control 
over, and to improve, their health’ [13]. Health promotion is usually described in terms 
of actions/conditions that can be cured, eased, helped or promoted. Common concepts 
in this context are health, the holistic view, empowerment and coping [86]. Thus, 
aspects of health and health promotion are relevant in diabetes care and research, in the 
sense of preventing/stopping the progress of long-term complications and enhancing 
well-being among patients. Nursing strategies in this area may involve all those actions 
and strategies that emphasise and encourage lifestyle choices and self-care [87], as well 
as caring for the psychosocial needs of patients. 
 
2.4.2 Behavioural medicine 

In the past, individuals suffering from different chronic conditions would see a 
physician and maybe a nurse. In the late 1960s, however, psychologists working with 
physicians began using behaviour modification techniques to treat medical problems 
such as chronic pain, addictive disorders and sleep disorders. This launched the 
discipline that came to be known as behavioural medicine, a broad interdisciplinary 
field concerned with the link between health, illness and behaviour [88]. The 
International Society of Behavioral Medicine (ISBM) [89] is one such multidisciplinary 
organisation of clinicians, educators and scientists, dedicated to promoting the study of 
the interactions of behaviour with biology and the environment, and the application of 
that knowledge to improve the health and well-being of individuals, families, 
communities and populations. 
 
2.4.3 The CBT model as a theoretical framework for intervention 

Interventions based on Cognitive Behaviour Therapy (CBT) have previously been 
successfully applied in behaviour change in different areas [90-94]. 
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Papers II and III in this thesis are based on the theoretical framework of CBT, which is 
the systematic application of principles from learning theory [95], cognition theory [96] 
and social psychology [97]. Thus, CBT is a synthesis of those theories, suggesting the 
following assumptions according to the literature [98-101]. 
 
2.4.3.1 The interaction of the individual and the environment 

The individual is regarded as a person who constantly interacts with his/her internal and 
external environment. Thus, the individual’s behaviour (actions), cognitions (thoughts, 
beliefs, perceptions), feelings, and physiology are integrated, as illustrated in Figure 1. 
All these aspects will most likely affect the way the patient manages his/her diabetes. 
For example, if all the patient’s energy is focused on keeping his/her disease secret 
from friends and colleagues, this will probably affect his/her self-management when 
those persons are around. In the worst case, he/she will avoid necessary self-care 
behaviours such as testing blood glucose and injecting insulin, since such activities 
would identify the person as having diabetes, a thought that would be most frightening. 
Hence, by using this model it is possible to identify triggers and sustainers of problems, 
that violate optimal self-management behaviours. The approach involves finding out 
what thoughts and feelings are going on, what are the physiological reactions and what 
is the effect, i.e. how does the patient behave? 
 

 
 
Fig. 1. The interaction of the individual and the environment 
 
2.4.3.2 Behaviour as learnt by its consequences 

The term ‘operant conditioning’ was initially used by Skinner [102] as referred to the 
observation that behaviour could be modified by its consequences. Hence, people are 
more likely to engage in a specific behaviour if they expect positive outcomes. The 
behaviour is reinforced, with positive outcomes, leading the person to repeat the 
behaviour. Cycling to work could be a behaviour that leads to positive outcomes in the 
way it makes a person feel healthy and fresh, as well as leading to positive effects in 
lowering blood glucose. The same behaviour may also involve negative consequences, 
e.g. wet clothes if rain, and steep hills that make the person feel exhausted, with the risk 
of hypoglycaemia as a consequence. Thus, in the same manner the behaviour will 
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decrease if the consequences are negative. Consequences that are in the near future 
usually have a more powerful determinate effect than those that are far off. Hence, 
living a life here and now ‘like anyone else’ without paying much attention to diabetes-
related demands may involve a feeling of freedom and pleasure. Future and possible 
threats of complications are far off and may not have such an impact on the person’s 
behaviour. This operant learning theory suggests that behaviour is to a large extent 
influenced by external, environmental factors, as well as by psychological factors 
[103]. 
 
2.4.3.3 Behaviour as learnt by its associations 

The principles of respondent or classical conditioning grew out of the work of Ivan 
Pavlov [104] and are based on the fact that certain stimuli automatically elicit certain 
responses apart from a prior learning or conditioning experience. These ‘automatic’ 
stimulus response relationships are called unconditioned reflexes, which involve e.g. 
‘food ->salivation’, ‘light to eye ->pupil constriction’, ‘high temperature -> sweating, 
flushing’ etc. These behaviours do not need to be learnt, since they are automatic 
responses to stimuli. Thus when giving a bowl of food to a hungry dog, the dog will 
salivate automatically, without learning to do so. Continuing the experiment as Pavlov 
did, by including a ringing bell as an additional stimulus just before serving the food, 
will result in the previous neural stimulus being conditioned by associating it with food. 
The next time the bells ring, the dog will associate it with food before the food is 
served. Hence, behaviour can be learnt by respondent conditioning. Classical 
conditioning may also involve emotions, which can be respondentally conditioned, e.g. 
phobic fears among patients as described above [52]. Thus, a frightening experience of 
severe hypoglycaemia may lead to future fear of hypoglycaemia and avoidance 
behaviour as respondentally conditioned. 
 
2.4.3.4 Cognitions as cause of the behaviour 

If behaviour is action – i.e. what one does – then cognitions are one’s mental processes, 
through which one thinks about and ascribes meaning to oneself, others and events, and 
from which one develops beliefs, attitudes and expectations. Beck [96] introduced the 
term ‘automatic thoughts’ to describe reflexive, negative thoughts, which come to mind 
and create an emotional effect, e.g. anxiety, which in turn affects a physiological 
response, ‘fight or flight’, the reaction of sympaticus. The behavioural response may 
imply avoiding anxiety-provoking situations. Negative automatic thoughts often 
contain some sort of cognitive distortion, e.g. ‘mind-reading’, ‘magnifying’, ‘over-
generalisation’, and ‘all-or-nothing thinking’. 
 
The ‘ABC’ model, originally developed by Albert Ellis [105], has been adapted for 
more general CBT use and may be helpful in understanding the role of cognitions. In 
this framework, ‘A’ represents an event or experience, ‘B’ represents the beliefs about 
‘A’, and ‘C’ represents the emotions and behaviours that follow from those beliefs. For 
a person with diabetes this could be exemplified as described below: 
 
A. Activating event: 
In a few minutes you are about to lead a meeting at the division at your work. 
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B. Beliefs about A: 
Suddenly you have this terrifying thought: What if I get an insulin reaction during the 
meeting? Then I will lose control and make a fool of myself in front of the others. 
Maybe they will find out that I’m a ‘diabetic’ and lose confidence in me… 
 
C. Consequence 
Emotions: Low, sad and anxious. 
Behaviours: To be on the safe side, I eat a large snack and some fast-acting sugar to 
keep the blood sugar levels higher during the meeting. I have prepared a bowl of fruit 
and sweets, available for everyone (including myself) during the session. 
 
According to Ellis, core beliefs fall into three categories: 1) demands on oneself, e.g. 
‘It’s my own fault that I can’t manage my diabetes’; 2) demands on others, e.g. ‘My 
doctor is worthless. He doesn’t understand me. That’s why things go wrong’; and 3) 
demands on the world, e.g. ‘My life must always be enjoyable, or else it’s not worth 
living’. 
 
The beliefs involved in this process are described as irrational (unhelpful), since they 
help produce unhealthy feelings and behaviours. On the other hand, beliefs that 
encourage the individual to create healthy emotional and behavioural consequences are 
called rational or self-helping, which is a possible direction to work towards, according 
to the CBT model. The theory holds that each behaviour of the individual has a 
function that can be understood and treated when dysfunctional. The specific 
techniques involved in general CBT will be further described in the Methods section. 
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3 AIMS 
The general aims of this thesis were to evaluate a behavioural medicine intervention 
among poorly controlled adult type 1 diabetes patients and to gain a deeper knowledge 
in an area of diabetes self-management. 
 
3.1 SPECIFIC AIMS 

The specific aims were: 
• To evaluate the psychometric properties of the Swedish version of the Problem 

Areas in Diabetes (Swe-PAID-20) scale in type 1 diabetes patients (I). 
 

• To examine the impact of a behavioural medicine intervention on HbA1c, self-
care behaviours and psychological factors in poorly controlled adult type 1 
diabetes patients (II). 

 
• To describe experience from a behavioural medicine intervention among poorly 

controlled adult type 1 diabetes patients, in terms of feasibility, predictors of 
and associations with improved glycaemic control (III). 

 
• To investigate whether the absorption of a single subcutaneous dose of insulin 

aspart is impaired when administered to lipohypertrophic tissue in patients with 
type 1 diabetes (IV). 
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4 METHODS 
 
4.1 STUDY DESIGN AND SAMPLE 

Quantitative designs were used for the studies as displayed in Table 3, dependent on the 
nature of the inquiries. 
 
Table 3. Overview of design and data collection methods used in the studies  

Paper Study design and sample  Data collection method 
I Methodological research design. 

Scale development. 324 patients 
and 10 diabetes specialist nurses 

Questionnaires: Swe-PAID-20 and 
HFS 

II Randomised controlled 
prospective trial. 72 patients 

HbA1c and questionnaires: SDSCA, 
Swe-PAID-20, HFS, W-BQ, PSS  
and HAD 

III Descriptive, prospective design. 
94 patients 

HbA1c, questionnaires: SDSCA,  
Swe-PAID-20, W-BQ, PSS, HAD, 
DLOC, DES and SOC 

IV Randomised crossover trial. 
9 patients 

Blood samples for free insulin and 
blood glucose 

 
The sample in Paper I was derived from three university hospitals in Stockholm, while 
Paper IV represents the Diabetes Day Care Unit at Danderyd Hospital, and the samples 
in Papers II-III represent the Diabetes Day Care Units of Danderyd Hospital and the 
Stockholm South General Hospital. The structure and organisation of the two hospitals 
were similar and mean values of HbA1c for the patients representing each hospital were 
identical, measuring 7.1%. The patients included in the studies were adults, aged 18-65 
years. 
 
4.1.1 Procedure 

Data were collected during the years 2006 (Paper I), 2005-2006 (Papers II-III) and 
2002-2004 (Paper IV) respectively. The patients in study I were systematically selected 
(every fourth patient) from the local diabetes registry at the Department of Medicine at 
Danderyd Hospital. No limits regarding metabolic control were criteria for inclusion. 
Equivalence concerning sample sizes of HbA1c levels was achieved by dividing the 
sample into HbA1c level < 7.5% and HbA1c level > 7.5% in order to avoid differences 
that might occur because of metabolic control. Inclusion proceeded until the desired 
sample size of a least 200 patients was achieved, in order to perform factor analysis 
[106]. The patients taking part in studies II-III comprised a sample primarily selected 
on the basis of poorly controlled diabetes with an HbA1c >7.5%. Initially the intention 
was to recruit patients with diabetes duration of no longer than four years. However, 
this inclusion criterion had to be modified, to recruit the power-calculated sample size 
of at least 32 patients in the intervention and control group respectively. Even so, 
recruiting had to be extended to involve an additional hospital in the city. Figure 2 
shows the progress of subjects through the randomised controlled trial. The subjects for 
study IV were consecutively identified as having visible, palpable and massive 
lipohypertrophy at clinical visits. The patients served as their own controls when 
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analysing insulin absorption. The sample size of the study was based on an interim 
analysis. 
 

262 patients assessed for eligibility

230 met all eligibility
requirements

32 not meeting further
inclusion criteria

122 declined participation
14 not reached

94 randomized

46 allocated to intervention group 48 allocated to control group

40 attended the behavioural
medicine intervention

39 received routine diabetes
care and CGMS 

6 did not start the
intervention 

9 did not enter the 
control group 

5 withdrew from the study
1 attended < 5 sessions

34 patients at week 24, 74% 38 patients at week 24, 79%

1 withdrew from the study

31 patients at week 48, 67% 37 patients at week 48, 77%

1 deceased
2 pregnant 1 withdrew from the study

794 adult type 1 diabetes patients with HbA1c >7.5%
En

ro
llm

en
t

Al
lo

ca
tio

n
Fo

llo
w

-u
p

An
al

ys
is

Paper II:
HbA1c analysed on PP* with 
imputations (n=34), 74%

Secondary variables analysed on PP 
on observed cases (n=30-31), 66%

Paper III:
All data analysed PP on observed cases (n=31), 67%

*Per protocol

Paper II:
HbA1c analysed on PP with 
imputations (n=38), 79%

Secondary variables analysed on PP 
on observed cases (n=36-37), 76%

Paper III:
All data analysed PP on observed cases (n=37), 67%

Paper II-III: For patients attending > 5 sessions, all data is analysed on PP 
with or without imputations as follows:

Fig. 2. Flow of participants through the study 
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4.2 SCALE DEVELOPMENT 

(PAPER I) 
 
After linguistic adaptation using the forward-backward translation method [107, 108], 
the 20-item PAID scale was developed and evaluated as illustrated in Figure 3. 
 

 
Fig. 3. Flow chart for the development and evaluation of the Swe-PAID-20 
 
The item ‘Feeling unsatisfied with your diabetes specialist nurse’ was added to the 
scale due to the fact that the current Swedish healthcare system is based on both 
diabetes physicians and diabetes specialist nurses participating in diabetes care teams. 
Furthermore, the scale was intended to be used as an outcome variable in the 
contemporary behavioural medicine intervention of this thesis, which was originally 
designed to involve only recently diagnosed type 1 diabetes patients. To keep the same 
total sum of the PAID, one of the original items, ‘Coping with complications of 
diabetes’, was replaced by the new item. The deleted item was judged to be the least 
relevant in this group of recently diagnosed patients, who had probably not yet had 
developed complications of diabetes. 
 
4.3 THE BEHAVIOURAL MEDICINE INTERVENTION 

(PAPER II) 
 
The behavioural medicine intervention was designed by the current research group and 
was based on principles of CBT, according to experience from similar intervention 
strategies in cardiac patients [91] in mid-Sweden, as well as inspiration from a Dutch 
study using the CBT approach on poorly controlled type 1 diabetes patients [109]. The 
programme was entitled ‘StyrKRAFT i Ditt Liv®’, meaning ‘Power to Choose your 
Direction’. This positive wording was intended to symbolise our aim to build up 
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strength, skills and motivation of participants, so that they could choose sound and 
healthy directions in their lives with diabetes. 
 
A structured manual, incorporating all the sessions, was developed. This consisted of a 
basic intervention programme (week 0-8), where the main purpose was to map the 
patients’ own behaviours, and teach them different tools that were suitable for working 
towards behaviour change as well as a structured maintenance programme (week 9-48), 
where the main focus was on maintaining the behaviour changes achieved and on 
minimising future risk of relapse. 
 
4.3.1 Outline of each session 

Each session was divided into several parts, the overall aim being to give the 
participants an opportunity to gain knowledge in a specific area, to learn a skill, to share 
experiences, and to review and receive homework. 
 

- First, there was a brief period of relaxation [110], followed by an introduction 
to the theme of the session. Homework assignments were reviewed and all 
participants were asked about how they experienced their homework. Patients 
were reinforced if they had completed homework and hindrances were 
discussed with those who had not completed homework. The course leaders 
aimed at creating a ‘no-fault’, helping atmosphere during the session. 

 
- After this there was a short ‘lecture’ period to provide knowledge in a specific 

area of living with diabetes. Table 4 provides a summary of the content of the 
eight sessions. The themes were developed by the diabetes specialist nurse and 
the psychologist together. Inspiration was derived from clinical experiences of 
diabetes patients, previous research in the area [72, 109], and non-fiction 
literature [111, 112] on the topic. 

 
- The third part of the session concerned problem solving, and here a case study 

relevant to the given topic of the session was used. The case study was read by 
each participant and then discussed in the group. 

 
- The fourth part of the session was skills training. New skills or ‘tools’ were 

presented, as shown in Table 4. The techniques provided served as basis for 
mapping own behaviours and/or developing coping strategies to live with 
diabetes. 

 
- Finally, the session was rounded off with homework assignments and a 

summary of the session. 
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Table 4. Themes and tools in the behavioural medicine intervention 

Session Theme Tool 

1 (G) 
 

How does diabetes affect my 
life? 
 

Logbook for self-care activities and feelings of 
stress. The model of interaction. Applied Tension 
Release (long version) 

2 (G) Stress and diabetes. CGMS 
 

Logbook. CGMS. Maladaptive thoughts – how to 
identify them. Problem solving 

3 (G) Stress and diabetes, 
continuation. Feedback on 
CGMS  

Logbook. Maladaptive thoughts – how to handle 
them. Applied Tension Release (short version) 

4 (G) Diabetic complications and 
the future 

Logbook. Coping with worries/anxiety. Exposure  

5 (G) 
 

Family and friends 
 

Logbook. Applied Tension Release (quick 
version). Assertiveness training 

6 (G) Values in life? Finding a 
balance. Putting it into 
practice 

Workingsheet: Values and goals in life 

7 (I) Goal setting and plan Individual plan 

8 (G) Maintaining behaviour 
modification. How to handle 
relapses 

Individual plan 

G = Group session 
I = Individual session 
 
4.3.2 The CBT approach 

The course leaders aimed at using a helping approach that emphasised [100]: 
- a structured, goal-oriented approach 
- active participation of the patient in problem solving 
- focus on ‘here and now’ 
- individualised behaviour-change programme 
- assessment of the patients’ behaviours and their controlling conditions in 

measurable terms 
- use of empirically and scientifically tested techniques to increase desired 

behaviours and to decrease undesired behaviours 
- a short-term, time-limited period of support 
- cooperation between therapist and patient in order to set up goals and to 

determine effects 
 
The intervention was led by a diabetes specialist nurse (first author of Paper II) and a 
psychologist (second author) trained in CBT. The roles of the course leaders are 
presented in Table 5. 



 

  21 

 
Table 5. The roles of the diabetes specialist nurse and the psychologist 

Activity Diabetes 
specialist nurse 

Psychologist,
CBT 

   
Baseline assessment (clinical data, current problem 
areas in diabetes, expectations) 

X  

   
CGMS instructions and individual feedback at 
baseline 

X  

   
Feedback on repeated CGMS in group X X 
   
Introducing the themes of sessions, leader of the 
brief relaxation period  

X  

   
Leader of the ‘lecture’ part and skills training   X 
   
Follow-up and feedback on homework assignments X X 
   
Goal setting and planning together with the patient X X 
   
Follow-up during the maintenance phase X X 
   

 
In addition, the two psychologists in the research team acted as supervisors to the 
diabetes specialist nurse, with regard to the behaviour-oriented approach. A manual 
was developed in order to ensure good consistency between patients and groups. 
 
4.3.3 Tools for behaviour change 

Tools used in the programme were those commonly used in CBT [113-115], which are 
further described below. 
 
4.3.3.1 Self-assessment 

During the eight-week basic intervention programme, the patients were provided with a 
log book for self-assessment. The patients were instructed to maintain a daily log 
regarding blood sugar levels, insulin doses, and episodes of hypoglycaemia, exercise 
and meals. The patients were also instructed to log to what degree they perceived stress 
in terms of being irritated/upset, worried, low/sad, weary, rushed and/or dejected. This 
detailed mapping aimed at providing a clear picture of the patient’s behaviour in order 
to identify problem areas that needed to be dealt with better. 
 
4.3.3.2 Problem solving 

According to the systematic review of Hill-Briggs [116], a total of 50% of interventions 
using problem solving techniques have shown improvements in HbA1c among adult 
diabetes patients. In the current study we introduced a case study during each session, 
to highlight the theme of the session. On the basis of Goldfried and Davison [117] a 
six-step problem solving method was practised and focused on, thus developing the 
coping skills of the patients. The six steps included: 
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1. Problem definition: What is the problem? Try to give as clear a description as 
possible. 

2. Generation of alternatives: Brainstorm possible solutions without valuation. 
3. Examination of alternatives: Consider the pros and cons of the alternatives. 
4. Decision making: On the basis on the considerations, select the alternative that 

seems most likely to provide the optimal solution. 
5. Planning: Make a plan for how to carry out the selected alternatives. 
6. Evaluation: When the plan has been put into effect, consider whether it solved 

the problem. What worked and what did not? 
 
4.3.3.3 Identifying and dealing with negative thoughts 

The ABC model [105] was introduced as a helpful tool to understand the role of 
cognitions. The patients were trained to explore their automatic thoughts and discover 
how these thoughts affected their mood and behaviour. In the next step, the patients 
were asked to challenge their beliefs and try to find more undistorted or self-helping 
cognitions. The primary focus in this intervention was still on ‘behaviour’ rather than 
on ‘thoughts’. 
 
4.3.3.4 Exposure 

The participants were asked to identify fears or anxieties in their lives with diabetes, 
e.g. fear of diabetes-related complications [9, 118], fear of hypoglycaemia [5], fear of 
self-injection and SMBG [119], possibly resulting in negative consequences of diabetes 
self-management. In addition to knowledge-seeking as far as the actual fear was 
concerned, exposure was outlined as a possible strategy for confronting fearful 
situations in order to decrease fear [120]. 
 
4.3.3.5 Assertiveness training 

Assertiveness training is a behavioural procedure in which the patient is trained to state 
his or her opinions and rights without being rude to others [100]. Having diabetes 
usually involves interpersonal situations when family, friends or others care about 
and/or criticise patients’ diabetes behaviours. These persons, often and jokingly called 
‘the Diabetes Police’, may be right in their disapproval of the patient’s choice of food, 
skipping medication etc. Nevertheless, the patient has the right make his/her own 
decisions regarding self-care. Assertiveness training can help to reduce the anxiety 
associated with deficient performances in interpersonal situations [100]. In the current 
intervention programme, attention was focused on the theme as a coping mechanism. 
Three types of communications were introduced and role-played: passive conversation, 
aggressive conversation and assertive communication with a recommendation for the 
latter to be practiced. Group members took part in observing the communication styles 
of the course leaders and were encouraged to try other alternative ways of 
communicating in order to state their own options and rights. 
 
4.3.3.6 Relaxation 

Another coping technique that was introduced to the patients was Applied Tension 
Release (ATR) [110], which is a further developed, optimised and advanced version of 
the earlier Applied Relaxation (AR) technique developed by Öst et al [121]. The ATR 
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technique aimed at achieving: 1) a quick relaxation or tension-release skill as a portable 
coping tool, useful in different stressful situations in everyday life, and 2) a longer (5-
20 minutes) deep, resting and recovering or reviving relaxation skill, applicable in 
situations when time and place make it suitable. The main focus of the method is on 
learning to identify tensions and then being able to reduce them also in everyday active 
life. 
 
The patients were provided with a specially designed CD with recorded instructions. 
The CDs were used early in the training phase in order to optimise training, but were 
later faded out in order to promote self-instruction techniques. 
 
4.3.3.7 Goal setting 

The use of goal setting techniques has been described as a valuable tool for improving 
self-management skills among diabetes patients [122]. During the seventh individual 
session, held by either the diabetes specialist nurse or the psychologist, each participant 
designed a plan for his or her behaviour-change activities. Goal setting was discussed 
and formulated, taking into account aspects such as: 1) Why is the desired change 
important to me?; 2) When reaching the goal, my behaviour will be as follows…. 
(Define the desired outcome); 3) What are the possible barriers to reaching the goals?; 
4) What resources are available?; 5) Which strategies can I use to tackle the barriers? 
Goals were established stepwise in a written plan of action and were planned to be 
followed up regularly according to the given schedule. 
 
4.3.3.8 Biofeedback – CGMS 

Biofeedback therapy belongs to the category of pedagogic and behavioural strategies 
that have been used for a long time [123]. In the current study, a Continuous Glucose 
Monitoring System (CGMS® System GoldTM, Medtronic Minimed, Northridge, CA, 
USA) served as biofeedback in the process of monitoring the patients blood glucose 
and his/her self-management behaviours. A ‘sensor’, which is a small sterile disposable 
glucose-sensing device, is inserted subcutaneously in the abdomen. Every five minutes 
for a period of up to three days, the sensor averages interstitial fluid glucose levels, 
which then are stored in the connected monitor that can be clipped into a belt. The 
patients were instructed to do four daily calibrations of the monitor using a standard 
blood glucose meter.  They were also instructed to enter insulin injections, meal 
information, exercise, episodes of hypoglycaemia and other important events into both 
a logbook and into the monitor. Careful instructions and training formed part of the 
baseline appointment with the nurse. After three days, the monitor was taken back to 
the diabetes specialist nurse and data was downloaded to a computer and printed out, 
thus providing graphic representation of what had been going on during the monitored 
period. Personal feedback was given by the diabetes specialist nurse. The main purpose 
of this feedback was not to educate the patient, but rather to help him/her reflect on the 
current glucose profile with regard to daily self-care behaviours, e.g. meals, insulin 
doses, exercise and events of hypoglycaemia. Data suggest that CGMS are currently 
less accurate, using point-to-point comparisons, than home glucose meters [124], but 
provide values over 24 hours. The CGMS is shown in Figure 4 and Figure 5 illustrates 
an example of a 3-day glucose profile. 
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Fig. 4. Continuous Glucose Monitoring System (CGMS®), Medtronic MiniMed 
(Northridge, CA) 
 

 
Fig. 5. An example of a 3-day glucose profile provided by the CGMS 
 
4.3.3.9 Homework and feedback 

Homework assignments are a recognised central feature of CBT, enabling patients to 
practice newly learnt skills in everyday life outside of therapy. Completion of extra- 
session homework is hypothesised to be a critical mechanism for skill consolidation 
[125]. A meta-analysis [126] has reported on the efficacy of homework assignments in 
cognitive and behavioural therapy. Nevertheless, there is a lack of evidence regarding 
the relative effectiveness of different types of homework assignments for different 
clinical problems. 
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In the current intervention study, homework assignments regarding all the above topics 
were delivered to the participants and it was recommended that these assignments were 
completed in order to practise the new skills introduced in the sessions. Each 
participant carried a file delivered at baseline assessment. All worksheets and 
homework assignments were gradually added to this file after every session. 
 
Feedback on homework assignments was delivered not only verbally but also in written 
form. For those patients who had not done their homework assignments, a separate time 
for reflection was given in the current session so that homework could actually be done. 
During these sessions, the fact that some patients avoided talking about self-care led us 
to actively ask about it at each session by addressing the question to each participant. 
Self-care was in focus during all of the sessions. 
 
4.4 MEASUREMENTS 

HbA1c was the primary variable in evaluating this study. As recommended in the 
literature [127], patient-reported outcome measures in this thesis were both generic and 
diabetes-specific. Generic instruments are useful for comparison across populations, of 
different disorders; severities of disease etc. On the other hand, disease-specific 
instruments can include more detailed aspects of patients’ concerns, and are also known 
to be more sensitive for assessing changes within patients [108]. The internal 
consistency of the instruments in studies II-III was tested by Cronbach’s alpha [128] 
and is shown in Table 6. Various authors have made different recommendations on 
acceptable levels of reliability. Usually, coefficients of 0.80 are highly desirable [106, 
108], while levels of 0.60-0.80 are considered as acceptable [108, 129, 130]. 
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Table 6. Internal consistency of measurements 

Scale  Cronbach’s alpha 
   
SDSCA General diet .86 
 Specific diet .44 
 Exercise .80 
   
PAID  .93 
   
HFS Worry/Fear .92 
 Avoidance .70 
 Total .90 
   
W-BQ Negative .81 
 Energy .86 
 Positive .77 
 Total .91 
   
PSS  .90 
   
HAD Anxiety .89 
 Depression .87 
 Total .92 
   
DLOC Internal .77 
   
DES  .91 
   
SOC  .91 
   

 
4.4.1 HbA1c 

HbA1c was analysed with filter paper technique (HbA1c via post) at Karolinska 
University Laboratory, using an immunological assay developed by Roche [131]. The 
method enables capillary blood-sampling at home. The patients collect two drops of 
capillary blood on a small piece of filter paper inserted into a card for patient 
identification. The card is then placed in a small plastic bag, which is sealed and sent by 
post to the laboratory for analysis. The coefficient of variation (CV) of this method is 
2.8% in the normal range of HbA1c (<5.2%) and 2.4% at an HbA1c level of 10%. 
 
4.4.2 The Summary of Self-Care Activities (SDSCA) 

Frequency of self-care behaviours over the past week was assessed with the revised 
version of the Summary of Self-Care Activities (SDSCA) [132] measure, including a 
range of activities, such as SMBG, following a healthy diet, and adhering to insulin 
treatment. With respect to our study sample of type 1 diabetes patients, three additional 
items were used regarding hypoglycaemia from the Diabetes Self-Care Inventory 
(DSCI) [109]. Each self-care component in both measures is assessed separately, with 
higher scores indicating higher levels of self-care. No total score is given for the 
SDSCA. Items were worded as, for example: ‘On how many of the last seven days did 
you participate in at least 30 minutes of physical activity? (Total minutes of continuous 
activity, including walking)?’ 
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4.4.3 The Problem Areas in Diabetes (Swe-PAID-20) scale 

Diabetes-related emotional distress was assessed using the Swedish version of the 
Problem Areas in Diabetes (Swe-PAID-20) scale [133]. The original version of the 
scale was developed by Polonsky et al [9]. The questionnaire captures the patient 
perspective on current emotional burden of diabetes and its treatment. A typical item is: 
‘Which of the following diabetes issues are currently a problem for you? – Feeling 
constantly concerned about food and eating?’ On a 5-point Likert scale, patients rate 
the degree to which each item is currently a problem for them, from 0 ‘not a problem’ 
to 4 ‘a serious problem’. The scale produces a total score ranging from 0 to 100, where 
a higher score indicates greater emotional distress. A cut-off score of > 40 has been 
suggested to determine whether more severe diabetes-specific emotional problems are 
present [58]. The scale has been widely used and translated into many languages [50, 
51, 134, 135]. Polonsky [9] and Welch [118] have found support for a one-factor 
solution of the scale, whilst other authors have found solutions giving subscales, as 
previously mentioned [50, 135, 136]. 
 
4.4.4 The Hypoglycemic Fear Survey (HFS) 

The degree of fear as well as avoidance of hypoglycaemia was assessed with the 
Hypoglycemic Fear Survey (HFS) [137]. The scale consists of 23 items rated on a 5-
point Likert scale where 0 = ‘never’, 1 = ‘rarely’, 2 = ‘sometimes’, 3 = ‘often’ and 4 = 
‘always’, resulting in a total sum score ranging from 0-92, with a higher score being 
indicative of a greater fear of hypoglycaemia. Patients are asked to circle the number 
that best describes how often they worry about each item because of low blood sugar, 
e.g. ‘I worry about having a reaction while alone’ and ‘ I worry about making a mistake 
or having an accident’. The questionnaire consists of two subscales: the 
Behaviour/Avoidance subscale and the Worry subscale. The Behaviour/Avoidance 
subscale includes 10 items relating to self-management behaviours aimed at avoiding 
hypoglycaemia and its consequences. The Worry subscale includes 13 items recounting 
different aspects of hypoglycaemia that are anxiety-provoking, e.g. ‘To avoid low 
blood sugar I eat large snacks at bedtime’. 
 
4.4.5 The Well-being Questionnaire (W-BQ12) 

Well-being was measured in four dimensions using the Well-Being Questionnaire 
(W-BQ12) [138], originally developed in Japan [139, 140]. The instrument comprises 
three four-item subscales: ‘negative well-being’ (questions 1-4), with all four items 
negatively worded; ‘energy’ (questions 5-8), which consists of two positively and two 
negatively worded items; and ‘positive well-being’ (questions 9-12) with four 
positively worded items. An overall scale ‘general well-being’, is based on the three 
subscales, giving a total score of 0 to 36. The total score for each subscale is 0 to 12. 
Examples of typical items are worded: ‘I feel downhearted and blue’ (negative well-
being), ‘I feel energetic, active and vigorous’ (energy), and ‘I have been happy, 
satisfied or pleased with my personal life’ (positive well-being). 
 
4.4.6 Perceived Stress Scale (PSS) 

Mental stress was assessed with the Swedish version of the Perceived Stress Scale 
(PSS) [141], which comprises 14 items measuring the degree to which life situations 
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are appraised as stressful. On a 5-point Likert scale, respondents rate the degree of 
perceived stress from 0 ‘never’ to 5 ‘very often’ for these different situations. A typical 
item was ‘In the last month, how often have you felt that things were going your way?’ 
 
4.4.7 The Hospital Anxiety and Depression (HAD) scale 

Anxiety and depression were assessed with the Swedish Hospital Anxiety and 
Depression Scale (HAD) scale [142], which consists of 14 items measuring level of 
anxiety and depression in two separate subscales. Each item is answered on a 4-point 
Likert scale, ranging from 0-3. Cut-off scores for classification of ‘possible cases’ for 
anxiety and depression disorders are scores 8-10 respectively, and for ‘probable cases’ 
scores 11-21. Items are worded, for example as: ‘I get sort of frightened feeling that 
something awful is about to happen’ and ‘I can sit at ease and feel relaxed’. 
 
4.4.8 The Diabetes Locus of Control (DLOC) scale 

Internal locus of control was assessed by the Diabetes Locus of Control (DLOC) scale 
originally developed by Ferrarro et al [143]. In the current study we use the Swedish 
version, developed and psychometrically evaluated by Stenström et al [144]. The 
DLOC consists of 18 items comprising three six-item subscales: 1) ‘Internal locus of 
control’ (IHLC subscale), which assesses the degree to which an individual believes 
that his/her health (diabetes control) is dependent on his/her own behaviour; 2) 
‘Powerful others’ (PHLC subscale), which assesses the individual’s belief that his/her 
diabetes control is determined by others, e.g. physicians, family members etc.; and 3) 
‘Chance’ (CHLC subscale), which assesses the extent to which the individual considers 
diabetes control to be a result of chance factors such as fate or luck On the 6-point 
Likert scale, patients rate the extent to which they 1= ‘strongly disagree’ to 6= ‘strongly 
agree’, where a higher score indicates a stronger control orientation. Scores are 
summed up in each subscale with a possible score of 6-36.  No total sum of the entire 
scale is given. Examples of items in the IHLC subscale, as used in this paper, are: ‘If I 
take care of myself, I can minimise diabetic complications’, ‘If my diabetes gets out of 
control, it is my own behaviour which determines how soon I get back in control 
again’. 
 
4.4.9 The Diabetes Empowerment Scale (DES) 

Diabetes-related psychosocial self-efficacy was assessed with the 28-item Diabetes 
Empowerment Scale, originally developed by Anderson et al [72]. The scale covers 
items such as: ‘In general, I believe that I know what part(s) of taking care of my 
diabetes that I am dissatisfied with’, ‘In general, I believe that I know what part(s) of 
taking care of my diabetes that I am ready to change’. On a five-point Likert scale 
patients rate the degree to which they agree from 5 = ‘Strongly agree’ to 1= ‘Strongly 
disagree’. The numerical values of a set of items in each subscale are added and the 
total is divided by the number of items in the subscale, giving a total score of 1-5 point 
for each subscale. An overall score for the DES is achieved by adding all the items and 
dividing them by 28. In this thesis we report on the total scores of the measurement. 
The three subscales are categorised as: 1) Managing the psychosocial aspects of 
diabetes; 2) Assessing dissatisfaction and readiness to change, and 3) Setting and 
achieving diabetes goals. The DES has proved to be a valid and reliable measure of 
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diabetes-related self-efficacy [72]. The scale has been linguistically adapted into 
Swedish by the current research team, using the forward-backward translation method 
[108], but has not yet been psychometrical evaluated in this form. Another 
contemporary Swedish version of the scale which has recently been tested [145] has 
found support for its psychometric validity and reliability. The two Swedish versions of 
the scale are, however, not identical in either their wording or length. 
 
4.4.10 The Sence of coherence (SOC) questionnaire 

The 29-item Sense of Coherence (SOC) questionnaire was developed by Antonovsky 
to measure overall capacity to cope with stressful life situations [85]. The shorter form, 
used in this study, includes 13 items, which have been psychometrically evaluated in 
the Swedish version [146]. A 7-point Likert scale was used with responses ranging 
from 1= ‘very often’ to 7= ‘very seldom or never’. Scores range from 13 (lowest sense 
of coherence) to 91 (highest sense of coherence). A typical item was: ‘Do you have the 
feeling that you are in an unfamiliar situation and do not know what to do?’ 
 
4.5 INSULIN ABSORPTION 

Nine type 1 diabetes patients performed absorption tests in random order separated by a 
minimum of seven days in either hypertrophic or non-hypertrophic fat tissue. Blood 
samples for free insulin and blood glucose determinations were taken before the insulin 
injection and thereafter at repeated intervals up to 330 minutes. A test dose of 10 U of 
insulin aspart was given before a standardised breakfast each time. Plasma-free insulin 
was measured after polyethylene glycol precipitation using a two-site enzyme 
immunoassay containing two monoclonal antibodies [135]. Blood glucose was 
analysed with the HemoCue method. 
 
A questionnaire was developed with regard to insulin injection technique and opinions 
on current lipohypertrophy. The questionnaire was answered by the patients when they 
entered the study. 
 
4.6 ETHICAL CONSIDERATIONS 

The studies included in this thesis were conducted in accordance with the Declaration 
of Helsinki [147] The studies were approved by the Ethics Committee of Karolinska 
Hospital, Stockholm, Sweden, (Dnr 2005/1401-31/2, Dnr 03-396 and Dnr 01-254). 
 
4.7 STATISTICAL ANALYSES 

The statistical analyses were performed using the Stat View software (version 5.0.1; 
SAS Institute, Cary, NC), (Paper I) and the SPSS 14.0 (SPSS Inc., Chicago, IL, USA 
(Papers II-IV). An overview of statistical tests used in the thesis is presented in Table 7. 
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Table 7. Analyses used in the four papers (I-IV) included in the thesis 

Purpose Analysis I II III IV 
Descriptive statistics Frequency, mean, 

SD, range 
X X X X 

To test the difference in 
proportions in two or more  
independent groups 

Chi-square-test X  X  

To test the difference  
between the means of two independent 
groups (parametric data) 

Student’s t-test X X   

To test differences in ranks 
of scores of  two independent 
variables 

Mann-Whitney U-
test 

  X  

To test differences between two paired  
groups 

Wilcoxon’s signed 
rank test 

   X 

To test the total amount of insulin absorbed Area under curve 
(AUC) 

   X 

To test internal consistency  or 
homogeneity of a measure  
composed of several subparts 

Chronbach’s Alpha 
coefficient 

X X X  

To test the relationship  
between two variables 

Spearman’s rank 
order correlation 

X    

To test the correlations of several variables 
with one another 

Inter-correlations 
matrix 

X    

To test whether items on a scale 
are tapping the same construct 
and are sufficiently discriminating 

Item analysis X    

To determine the underlying 
dimensionality of a set of 
variables 

Exploratory factor 
analysis 

X    

To test the degree to which an 
instrument is content valid, based on average 
ratings of a panel of experts 

Content validity 
ratio (CVR) 

X    

To test mean differences among groups on a 
dependent variable, while controlling for one 
or more covariates 

ANCOVA  X   

To test the significance of differences between
the means of two or more groups on two or 
more dependent variables, considered simul-
taneously 

MANCOVA  X   

 
Statistical significance was assigned for P values < 0.05. 
 
4.7.1 PAPER I 

Missing data on the PAID scale were corrected using the method prescribed by Polit 
and Beck [106]. For the missing items the most typical responses based on the mean 
were computed. 
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4.7.2 PAPERS II-III 

For patients attending at least 5 sessions of the basic behavioural medicine programme, 
data were analysed per-protocol with or without imputations as described in Figure 2. 
With respect to the primary variable, HbA1c, analyses were performed on imputed data 
in order to include all patients who had received the offered treatment. Thus, data were 
imputed for three patients in the intervention group, i.e. for the two women who 
became pregnant and for the patient who died. In the control, group data were imputed 
for the patient who chose to withdraw at the end of the study, and for the patient who 
was diagnosed with cancer. Remaining data in Papers II-III were analysed on observed 
cases, i.e. without imputations. 
 
4.7.2.1 Missing data 

Missing data of HbA1c was defined as: 1) those tests that were not received at the time 
point of measurement or 2) tests that were delayed more than two weeks, but less than 
two months, i.e. the time point for the next measure. In these cases, missing data have 
been replaced by the computed mean of the previous and next value. 
 
Missing data on the questionnaires have been adjusted according to current data 
management guidelines as e.g. for the W-BQ [148], SDSCA [132] and HAD [149]. In 
the absence of written guidelines, the research group agreed on specific index 
calculations, which were confirmed by a statistician. The mean of each subscale was 
calculated if missing data accounted for less than 50% on the current subscale, 
otherwise the value was treated as actually missing. 
 
4.7.2.2 Baseline HbA1c 

The baseline value of the primary variable was the computed mean of the two HbA1cs 
before intervention and the value measured when entering the study. This solution was 
preferred in order to achieve a more stable baseline value to control for possible study 
effects, that usually occur when patients participate in a trial [150]. In contrast, another 
solution of the computed mean was chosen with regard to the descriptive part of Paper 
III. Since 16% did not turn up for baseline assessment, no actual baseline value was 
available for these subjects. Therefore, instead of computing the mean of three HbA1cs, 
the mean of the two HbA1c s before intervention was the basis for these analyses. 
 
4.7.3 PAPER III 

Attrition rate, defined as a total loss of subjects in an instrument [151], was calculated 
by dividing the number of subjects who dropped out of the study due to various 
reasons, representing the ‘overall’ attrition rate of subjects in the intervention and the 
control group. Calculations of attrition from the actual intervention programme 
(intervention group) were also performed by dividing those who dropped out of the 
intervention programme by the numbers of subjects who attended the intervention 
group. 
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5 RESULTS AND DISCUSSION 
 
5.1 PSYCHOMETRIC PROPERTIES OF THE SWE-PAID-20 

(PAPER I) 
5.1.1 Response rate and missing data 

The response rate to the questionnaire was 60%, which appears to be low. It is 
reasonable to assume that the response rate is dependent on the way the questionnaires 
were distributed, suggesting that questionnaires given by healthcare providers at regular 
appointments generate higher response rates than those that are sent by post. This was 
the case in the study of Sigurdardottir et al [51], generating a response rate of 90% 
when clinic nurses handed out questionnaires to the patients at regular appointments, 
compared with the low response rate of 49% when questionnaires were sent by post, as 
in the study of Snoek et al [50]. On the other hand, the percentage of missing values 
was low for all Swe-PAID items and ranged from 0.3 to 1.2. 
 
5.1.2 The psychometric properties 

The final Swedish version of the Problem Areas in Diabetes scale is presented in the 
appendix. In the factor analysis a three-factor solution was found to be reasonable with 
the sub-dimensions of diabetes-related emotional problems (15 items), treatment-
related problems (2 items) and support-related problems (3 items). Cronbach’s alpha 
coefficient for the total score was 0.94 and varied between 0.61 and 0.94 in the three 
subscales, with the lowest alpha in the sub-dimension of support-related problems. 
 
With regard to the convergent validity, a positive correlation was found between the 
Swe-PAID-20 and the HFS (r = 0.45, P = 0.001) and HbA1c (r = 0.25, P = 0.001) 
respectively. Thus the convergent validity was confirmed. 
 
Using an expert panel of diabetes specialist nurses, all but one item: ‘Feeling 
unsatisfied with your diabetes specialist nurse’, were judged to be quite relevant or very 
relevant. As a whole, the scale was regarded as relevant by the expert panellists. 
 
5.1.3 The most serious problem areas among patients 

As previously reported by others [9, 50, 118], our patients reported ‘worry about the 
future and the possibility of serious complications’ as the most serious problem, 
followed by ‘feelings of guilt when you get off track with your diabetes management’. 
Both of these problem areas are within the dimension of diabetes-related emotional 
problems and certainly require emotional and coping-oriented approaches to be 
handled. 
 
5.1.4 Methodological considerations 

The response rate of 60% may possibly denote the disadvantage of non-response in 
connection with postal questionnaires, which in turn may introduce bias [152]. There 
are however different views on what constitutes an adequate response rate [153], and 
concerns about non-response may be exaggerated. For example, Krosnick [154] argues 
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that it is feasible for lower response rates to lead to a more representative sample than 
those with a higher response rate, taking into account the subjects’ willingness to 
participate as compared with those who have been ‘aggressively pursued’. Similarly 
Keeter and Miller’s analysis [155], comparing a rigorous recruitment approach (61% 
response) and a standard approach (36% response), demonstrated comparable results 
from both studies. Implementing a repeat mailing strategy, as suggested by Nakash et al 
[152], one written reminder was sent to those patients who did not return the 
questionnaire within two weeks. 
 
This study is limited by the deletion of an original item in order to give space to another 
item of potential interest. Because of our modification of the instrument there is a lack 
of information regarding how patients coped with diabetes complications, which might 
also restrict comparisons with previous studies using the PAID. It is still interesting to 
find the underlying motives of the original author when developing a new scale that 
measures the same concept and does not include the current item in the new version, a 
scale entitled the Diabetes Distress Scale (DDS) [156]. Anecdotal reports suggested 
that patients were confused about the exact meaning of some of the items in the PAID. 
With the only reference of Polonsky et al [156] and being unaware of further 
modification details, one could speculate on the possibility of deleting the item of 
‘coping with complications’ based on patients and healthcare professionals’ advice. 
 
When proceeding with the cross-cultural adaptation of self-report instruments, it is 
recommended to use health professionals as a part of the expert panel [157]. Using 
patients for this purpose might also have been a conceivable solution [156]. According 
to previous experience from small test-samples, it was difficult to receive adequate 
answers from the patients by questionnaires, indicating that patients who reported 
certain problems as ‘serious’, also reported the current item to be ‘a very relevant 
question to ask’ diabetes patients in general. In the same manner, patients who reported 
items as ‘not a problem’, also reported the current item to be an item ‘not relevant at 
all’ to diabetes patients in general. This assumed misunderstanding or difficulty in 
looking at the question from a more general view, made us decide not to involve the 
patients in this analysis. The problem could possibly have been eliminated if the study 
design had included focus groups with patients for evaluation, allowing clarifying 
discussions from both sides [127]. 
 
5.2 EFFECTS OF A BEHAVIOURAL MEDICINE INTERVENTION 

(PAPERS II-III) 
5.2.1 Effects of the intervention 

As a result of following the behavioural medicine intervention, outcomes regarding 
metabolic control, self-care behaviours and psychological factors improved. Significant 
differences between the intervention group and the control group were observed at 
week 48 in HbA1c (P<0.05), well-being (P<0.01), diabetes-related distress (P<0.01), 
frequency of blood glucose testing (P<0.05), fear of hypoglycaemia (P<0.05), 
perceived stress (P<0.05) and depression (P<0.05), all of which improved more in the 
intervention group than in the control group. The greatest difference in HbA1c between 
the groups was observed at week 24, as demonstrated in Table 8. 
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Table 8. HbA1c levels (%) at weeks 8-48 

Time point 

(week) 

Intervention  

(n= 34) 

Control  

(n=38) 

Difference 

(95% CI) 

P-value 

     

  8 7.61 8.23 -0.62 (-0.91 to -0.32) <0.001*** 

16 7.49 8.34 -0.85 (-1.26 to -0.45) <0.001*** 

24 7.47 8.42 -0.95 (-1.37 to -0.54) <0.001*** 

32 7.70 8.39 -0.69 (-1.12 to -0.27)   0.002** 

40 7.84 8.36 -0.52 (-0.92 to -0.11)   0.014* 

48 7.70 8.12 -0.42 (-0.79 to -0.05)   0.027* 

Data are adjusted means 
* <0.05; ** <0.01; *** <0.001 
 
To our knowledge, previous behaviour-oriented interventions for this targeted group of 
patients have not provided such convincing and long-lasting data as those generated 
here. In a randomised controlled trial (RCT), van der Ven et al [158] showed promising 
results of their CBT approach in self-efficacy, diabetes-related distress and depressive 
symptoms among poorly controlled adult type 1 diabetes patients. However, no 
improvements were found regarding glycaemic control after 3 months. A further 
review of recent literature on the topic, showed that the only RCT, except ours, that 
covers a time frame of one year, is the study of Karlsen et al [159], which shows 
promising results in achieving more acceptable HbA1c. Notably, the target group in that 
study was not restricted to those with poor glycaemic control, nor  to type 1 diabetes 
patients exclusively. In that sense, our study is unique for the time being, with respect 
to the targeted group of adult poorly controlled type 1 diabetes patients in such a 
relative long-term evaluation. 
 
When considering possible contributing factors to the result it seems meaningful to 
speculate upon the possible importance of the components added to the present 
intervention. Our intervention programme included formats that were both group-
oriented and individually oriented, which allowed the advantages of group processes to 
be combined with elements of necessary individualisation. This combination might 
have facilitated motivational aspects of the programme. Moreover, concrete, everyday-
life behaviours, and especially self-care behaviours, were central and explicit targets in 
the programme, both in the themes and behavioural tools introduced during the 
sessions, through the use of the ‘biofeedback’ methodology with CGMS, and through 
the weekly and systematic follow-up of homework assignments, which included actual 
self-care behaviours. In addition, the rather intensive and long-term maintenance 
programme might also have been of value in order to help maintain the behaviour 
changes achieved, as well as to tackle actual or potential relapses. These components 
that were added are in line with requests for previous research in the area, suggesting 
e.g. a greater focus on behavioural components [159], more individually tailored 
programmes and long-term follow-up [158]. 
 
Apart from conceivable key elements above, it is reasonable to assume that more 
frequent SMBG is important, but this was not proved by the results of Paper III. SMBG 
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has previously been shown to be the sole modifiable predictor of HbA1c [160], which is 
also supported by the predictive analyses of Singh and Press [53], suggesting that those 
patients with inadequate SMBG were associated with continuing poor glycaemic 
control [53]. 
 
With reference to the conceptual framework of Rubin et al [6], it seems that the CBT 
approach is indeed in accordance with the strategies recommended. Moreover, as 
Winkley et al [70] did not find evidence for psychological interventions to improve 
HbA1c, it is reasonable to assume that our behavioural medicine approach was more 
effective, since all aspects of diabetes treatment, including SMBG and insulin dosing, 
and not only psychological or medical factors were considered [161]. 
 
5.2.2 Participation rate 

The participation rate in the intervention study was 41% and attrition was 24%. A 
recent literature review [162] reported attrition rates that included death as a reason, 
averaging 17-18%, indicating a higher degree of attrition in our study. In the study of 
Kane et al [162], however, the interventions were dominantly categorised as 
drug/supplement experiments (60.2%), whereas the category of counselling/education 
was present a lower rate (6.8%). One can speculate upon the possibility that behaviour-
oriented or educational interventions are assumed to be more demanding among 
participants than interventions offering drug therapies, thus a higher attrition rate would 
be expected in the former. A somewhat positive result, however, was that the attrition 
rate proved to be lower (13%) in those patients who were actually attending the 
behavioural medicine intervention. 
  
5.2.3 Predictors of and associations with improved glycaemic control 

In the analysis of change up to week 24, the baseline value of HbA1c fell out as a 
significant factor in both the intervention group (P<0.001) as well as the control group 
(P=0.018). However, in the intervention group, a higher baseline value indicated a 
more prominent decrease, whereas in the control group a lower baseline value indicated 
a decrease. In the analysis of prognostic factors for the change in HbA1c levels up to 
week 48, however, we found no predictors of or associations with improvement in 
HbA1c at week 48. Whether or not it might be possible to identify other predictors, as 
yet unknown, is a subject for speculation. An alternative idea is that this behavioural 
medicine intervention is applicable to a broad range of patients and not only to those 
with specific patient characteristics, except those given in our inclusion criteria. 
 
5.2.4 Targeted behaviour-change activities 

Goal setting among participants mainly covered areas such as self-care (65%) and 
beliefs and feelings (18%). The major focus for behaviour-change activities was on diet 
(21%), SMBG (19%), exercise (10%) and job situation (10%). 
 
5.2.5 Missing data 

The mean frequency of missing data regarding HbA1c was 3.3% for the study sample, 
with a slightly higher proportion of missing values in the control group compared with 
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the intervention group. The proportion of missing values for the questionnaires 
averaged <1%. 
 
5.2.6 Methodological considerations 
5.2.6.1 Design and report 

As performed in this intervention study, the RCT is considered the gold standard 
method for the assessment of efficacy of new treatment modalities [163]. By using this, 
we minimise some of the classic threats to internal validity, e.g. maturation, history, 
testing, statistical regression and selection bias [151]. Additional guidelines for 
behavioural medicine research have also been applied [164], so that altogether detailed 
descriptions of randomisation and flow of participants have been offered, as well as 
descriptions of the intervention, e.g. content, provider, format, setting etc. This may 
facilitate replication as well as future reviews and analyses to be performed in order to 
compare similar intervention research. Nevertheless, different threats to the validity of 
results apply to most behavioural studies whether or not researchers use RCTs [162]. 
 
A qualitative approach to the behavioural medicine intervention would also have been 
interesting and valuable in gaining rich and deep information from the participants’ 
subjective perspectives [165], but the thesis was planned to involve only quantitative 
research. However, in Paper III we have tried to get more details concerning who we 
reach with this kind of intervention and who ‘succeeds’. 
 
5.2.6.2 Generalisability 

Participation in the study was of course strictly voluntary and over half (53%) of those 
who fulfilled the inclusion criteria did not participate. Unfortunately, those in poorest 
control are not likely to participate in clinical trials [4]. However, this was not the case 
in our study, with no significant differences in HbA1c between participants and non-
participants. With regard to the attrition rate (24%), in fact only 31% of the possible 
candidates have been investigated. Altogether this has a negative effect on the external 
validity of the results for this group. Our sample has to be considered selective, and 
results may not be generalised to other populations. For the time being, we can only 
apply the results to patients who meet the inclusion criteria. Thus, we do not know what 
possible effects the programme would generate on patients with a less favourable 
psychological profile, as in the study of van der Ven et al [158]. Nor do we know the 
possible effect on targeted groups in adolescence or in minority groups etc. 
 
5.2.6.3 Analysis 

An important methodological and practical question is how to treat subjects in the data 
analyses that are differently affected by the intervention. It seems reasonable to include 
in the analyses only those patients who were actually affected by the intervention. After 
all, only those subjects can be considered a ‘real’ test of the hypothesis. On the other 
hand, when patients withdraw from a study, both statistical conclusion validity and 
internal validity will be comprised [166]. Thus per-protocol analysis is problematic, 
because the sample will no longer be representative of the entire group, indicating the 
possibility of bias towards finding positive treatment effects. In study II we neither used 
a true per-protocol or true intent-to-treat analysis, rather combinations of them both, 
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taking into account the criteria for a minimum participation rate (60%) for patients to 
be included in the analyses. On the other hand, some subjects who participated ‘long 
enough’, until 24 weeks, but later became pregnant (n=2), dropped out (n=2) or died 
(n=1), were included in a ‘maximum likelihood’ analysis and could thus be regarded as 
intentions-to- treat. The intention was to keep as many candidates as possible in the 
analyses. This study was primarily designed in order to make a first evaluation of the 
methods used. Given the promising results, replication with the more conservative 
approach of analyses with an intention-to-treat procedure [106] would be of great 
value. 
 
5.2.6.4 Measurements 

HbA1c 
One can speculate upon the choice of selecting the study sample on the basis of HbA1c, 
suggesting other possible criteria such as diabetes-related distress, negative well-being 
or perceived problems in adhering to the treatment. Except for the advantage of a true 
measurable variable such as HbA1c, the relevance of choosing this variable is supported 
by the vital importance of glycaemic control for health among diabetes patients. 
Secondary variables acted as supportive factors to the primary variable, and are also 
considered important in the evaluation of this research. It is reassuring to note that after 
completing the behavioural medicine intervention, the patients showed only improved 
or preserved scores in all psychological and self-care variables. 
 
Patient-reported outcome measures 
Measurements used in this study were tested with respect to Cronbach’s alpha. With 
the exception of one dimension of the SDSCA Specific diet, all measures showed alpha 
levels between 0.70-0.93. It is therefore unlikely that these instruments would have 
failed to identifying findings of any importance. With regard to SDSCA, the sub-
dimension ‘Specific diet’ showed alpha coefficients as low as 0.44. In line with results 
of Toobert et al [132], the reliability of this subscale must be questioned. The subscale 
was used when evaluating the efficacy of the programme together with the other 
subscales of SDSCA. In paper III the scale is removed from the analyses in order to 
include only those of acceptable internal consistency. The Swedish version of the DES 
used in this study has not yet been psychometrically evaluated, which is a limitation. 
 
5.2.6.5 Cost-effectiveness 

The cost-effectiveness of this intervention has not been evaluated, which might be 
considered a limitation of the study. 
 
5.3 INSULIN ABSORPTION 

(PAPER IV) 

Lipohypertrophy is a problem for many patients with type 1 diabetes and has remained 
so with the use of novel insulin analogues. Unfortunately many patients favour 
injection in such sites, since it causes a minimum of discomfort. However, the 
consequences thereof have not been clarified with respect to such insulins. In our study 
we found that the fasting plasma free insulin concentration was 26 + 10 pmol/l before 
insulin injection in lipohypertropchic tissue and 24 + 8 pmol/l before insulin injection 



 

38 

in normal tissue (P = 0.674) and that a higher C-max of plasma insulin was observed 
after injection in normal tissue (226 + 32 pmol/l) than in lipohypertrophic tissue (169 + 
33 pmol/l, P = 0.015), with significantly higher insulin levels recorded between 40 and 
90 minutes. Notably, there was no significant difference in T-max (P = 0.102). We 
consider these differences to be clinically relevant and it is therefore recommended not 
to inject analogue insulins into lipohypertrophic sites either. 
 
5.3.1 Additional findings of this thesis 

The self-reported questionnaire regarding insulin injection produced the following 
findings from the nine patients taking part in the study: 
 
The size of the injection needle was 6 mm (n=1), 8 mm (n=5), 12.0 mm (n=2) and 12.7 
mm (n=1). Two of the patients reported two different sizes of needles. 
 
The frequency of changing the needle was: at every injection (n=1), once per day 
(n=2), and an average of 10.5 times/week (n=1), an average of 1.5 times per week 
(n=1), once per week (n=1), ‘when changing insulin pen’ (n=1). Patients treated with 
continuous subcutaneous insulin infusion reported change of insulin set every day 
(n=1) and every third day (n=1). 
 
Seven patients reported that they rotated injection sites, while two reported they did not. 
 
Lipohypertrophy was seen as a cosmetic problem (n=3), a physiological problem (n=3), 
or non-existent (n=2). One patient did not answer the question. 
 
The sample size above is far too small to draw any solid conclusions. It only gives a 
picture of those patients participating in the study. 
 
5.3.2 Methodological considerations 

This study may be limited by the small sample size and by the fact only male patients 
were included as participants. However, an interim analysis was made and this lent 
support to the small sample size. In addition, two women were asked to participate but 
chose not to do so. Therefore, further research would be valuable to ascertain the 
clinical meaning of those findings. In this study we investigated the pharmacokinetics 
of insulin aspart; we did not study the blood glucose lowering effect per se, so the 
clinical importance of our findings can only be speculated upon in view of previous 
knowledge in this field. 
 
5.4 CLINICAL CONSIDERATIONS AND FUTURE PERSPECTIVES 

In the current thesis, health promotion has been highlighted in different areas of 
diabetes care. The studies were not restricted to only include poorly controlled type 1 
diabetes patients; however, this was the concern in Papers II and III. 
 
Firstly, regarding the Swe-PAID-20, the scale proved to be a valid and reliable measure 
of diabetes-related distress among type 1 diabetes patients. Thus, the scale may be of 
value among healthcare providers in order to support patients in their behavioural 
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change efforts [118]. The Swe-PAID-20 can be used to identify patients who 
experience diabetes-related distress, which in turn can generate attention to the care of 
those identified. The scale may also serve as a basis for discussions regarding possible 
problem areas for patients. Health promotion in the area will include health 
professionals’ awareness of common diabetes-related problems and targeted attention 
to those who experience diabetes-related distress. 
 
Secondly, study IV has provided updated evidence regarding a crucial part of diabetes 
self-management concerning lipohypertrophies. The clinical implication of this is that 
patients should be educated on the true importance of avoiding injection insulin aspart 
in lipohypertrophic injections sites. In line with the behaviour-oriented approach, it is 
also important to discuss with patients the barriers to applying a recommended injection 
technique, and to conduct problem solving exercises regarding these possible barriers. 
 
Finally, with regard to the intervention study, there is a need for ethical reflections upon 
the goals of communication with patients. Is the goal to achieve a desired change in 
patient behaviour set from the professionals’ perspective? Or is it to facilitate informed 
choice by the patients to do whatever he or she values? I would say that both these 
aspects should be taken into account when caring for diabetes patients. It is of course 
my obligation to educate patients concerning what is to be gained by keeping blood 
sugar levels as close to normal as possible or at an acceptable level, depending on the 
individual. Nevertheless, the patient has the right to make decisions regarding his or her 
own life and self-care, which should be accepted but not regarded as the final decision. 
Continuous contacts with patients, if accepted by the patient, facilitate reflections on 
life and self-care behaviours in a respectful but exposing way. Maybe, when the ‘time 
is right’, which should not be a passive approach on the part of the healthcare provider, 
but rather an active one, the patient will try to make a change according to his own will 
and self-efficacy. Thus, goals in diabetes care should be regarded as stepwise and in 
line with the patient’s perspective of life with diabetes. 
 
Reaching the goals of metabolic control is no easy task, neither for the patient, nor for 
the healthcare provider. It is reasonable to believe that this challenge requires as much 
change from the healthcare providers as from the patients for behaviour changes to be 
successful [167-170]. As indicated above, the immediate consequences of behaviour 
are often much more salient to patients than the possibility of vague future health 
problems, such as the risk of complications. This may especially be the case if the 
patient has first-hand experience of the immediate negative consequence of an acute 
episode of hypoglycaemia [28]. Thus, focusing on possible barriers instead of the threat 
of complications may be a fruitful means of communication. Healthcare providers need 
to apply empirically supported techniques in their practice. These techniques involve 
more than just educating the patient in self-management, but also reflecting upon such 
factors as current self-care behaviours and values in life. Consequently, this raises an 
interesting question: Do healthcare professionals master these skills and to what degree 
are psychologists and/or welfare officers involved in patient care? Unfortunately, recent 
research suggests that these approaches and skills are limited in diabetes care [1, 171, 
172].There is some evidence that diabetes specialist nurses who have been trained in 
more holistic patient-centred methods accept this approach but have difficulties in 
practising it, at least for a longer period of time [168, 169]. 
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Another important aspect of achieving improved metabolic control is the fact that there 
are patients for whom attempts to reach strict control are not appropriate. These are the 
patients with advanced complications, especially retinopathy, who risk acceleration in 
severity of pre-proliferative or early proliferative retinopathy. Other contra-indications 
are extremes of age, ischaemic heart disease and limited life expectancy (e.g. serious 
coexisting disease). Furthermore, caution is required in the case of long duration of 
insulin-treated diabetes because of counter-regulartory deficiencies, previous history of 
severe hypoglycaemia, established impaired awareness of hypoglycaemia, history of 
epilepsy and patients that are unwilling to do SMBG [33]. Health promotion among 
these patients must indeed find a balance between the gains and the risks involved. 
 
As a result of working on this thesis, my strong belief is that diabetes care would 
benefit from cooperation with psychologists trained in CBT, in order to support 
behaviour-change activities as well as dealing with general and diabetes-specific 
problem areas. The psychologist could also act as a tutor to other health care 
professionals in diabetes care. Additionally, I find it necessary to provide a more 
substantial education and training of diabetes specialist nurses who are the key persons 
in delivering patient education. To understand the patient’s self-care behaviours, we 
need to take into account various psychological and social factors [173], which are 
apparently often missed. Since the CBT approach has proved to be a fruitful concept, 
one suggestion for the additional education and training of diabetes specialist nurses 
could comprise a basic course of learning theory, cognition theory, social psychology, 
and on top of all this: applied behavioural analysis. Until appropriate training becomes 
available and is implemented in diabetes care - something which does not happen 
overnight - a useful alternative is to recruit psychologists trained in the current 
approach, to support diabetes care teams. 
 
A recent meta-analysis performed in type 1 diabetes children and adolescents 
concerning the use of the first generation CGMS technique, used in this thesis, failed to 
demonstrate the superiority of CGMS over SMBG in improving long-term glycaemic 
control [174]. So far there is a lack of information concerning this issue in adults. It is 
notable, however, and quite promising, that a new technigue has been developed for 
continuous glucose monitoring, providing real-time glucose assessments. Thus Deiss 
and coworkers [175] have recently demonstrated that continuous use of this glucose 
sensor (Guardian RT) exerts a prominent effect on elevated HbA1c values in both 
children and adults with type 1 diabetes. In view of the fact that most of the patients 
participating in our RCT favoured the use of CGMS, even though it was the first 
generation, this is noteworthy in a future perspective. A wider use of such techniques 
requires financial support and specific new skills among health careprofessionals and 
patients, and thus represents a current challenge to the ‘diabetes community’. 
 
Most scientific papers conclude that there is a need for more scientific evaluations of 
similar intervention studies, and I agree. But at the same time, and with so much 
research pointing in the same direction, the challenge now must be to translate these 
interventions more widely into practice, at least in small areas to be evaluated as a true 
clinical experiment, involving e.g. nurses trained in these techniques. Hence, the next 
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interesting step would be to further the educational efforts of diabetes care teams 
involving CBT, followed by meticulously conducted RCTs. 
 
For the time being, Peyrot and Rubins’ [6] step-by-step approach, as shown in Table 9, 
may be useful when trying a behaviour-oriented approach among diabetes patients. 
 
Table 9. Behavioural/psychological interventions: a step-by-step approach. The table is 
taken from the article of Peyrot and Rubin [6]. 

Intervention Sample question 

Problem-focused interventions  

1. Start with the patient’s problem “What’s the hardest thing about managing your 

diabetes?” 

2. Specify the problem “Can you give me an example?” 

3. Negotiate an appropriate goal “What is your goal for changing your self-care 

behaviour?” “Is that realistic?” 

4. Identify barriers to goal 

attainment 

“What could keep you from reaching your goal?” 

“Why would that keep you from reaching your goal?” 

5. Formulate strategies to achieve 

the goal 

“How can you overcome that barrier to reaching your 

goal?” 

“How have you successfully dealt with that before; 

would that work now?” 

6. Contract for change “What are your criteria for defining success?” 

“How will you reward yourself for success?” 

7. Track outcomes “How will you keep track of your efforts?” 

8. Provide ongoing support “What will you do if you slip in your efforts to reach 

your goal: what can I do to help?” 

Emotion-focused interventions  

9. Identify diabetes distress “Do you feel overwhelmed by diabetes?” 

10. Alleviate diabetes distress “What are you saying to yourself when you deal 

successfully/unsuccessfully with a diabetes-related 

challenge?” 

11. Identify depression “In the past two weeks have you felt depressed or lost 

interest or pleasure in things?” 

12. Treat disorder or refer to 

treatment 

“Would you like to talk to someone who could help 

you resolve these problems?” 
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I intend to end this section with the following vignettes in order to sow some seeds for 
further reflections on how to best meet patients who have difficulties in managing their 
diabetes and who are in poor glycaemic control: 
 
‘I try to keep my insulin doses as low as possible, because I don’t want to get fat!’ 
 
‘It’s impossible to do exercise. I always get a reaction (insulin). No matter what I do. 
Even walking is a risk!’ 
 
’My blood sugar has a life of its own! I can’t control it. It doesn’t matter what I do. 
That’s why I give up in the end.’ 
 
‘I often miss my lunch dose (insulin) at work. It’s because I don’t want to let my 
colleagues find out I’m a diabetic… As a matter of fact, to be on the safe side I keep 
my blood sugar levels higher when I’m working.’ 
 
‘If I lived according to the recommendations, life would be boring and not worth 
living.’ 
 
‘I’m aware of the possibility of future complications, but the threat is much too far 
away, so it doesn’t motivate me to take care of my diabetes now. Actually, I’m quite 
pleased with my life and I feel well.’ 
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6 CONCLUSIONS 
To briefly summarise, the main findings in this thesis are as follows: 
 

• The Swedish version of the Problem Areas in Diabetes (Swe-PAID-20) scale 
seems to be a reliable and valid outcome for measuring diabetes-related 
emotional distress in type 1 diabetes patients. 

 
• The behavioural medicine intervention proved to be a promising approach in 

improving outcome in poorly controlled adult type 1 diabetes patients. 
Significant differences were found between the intervention and control group, 
regarding HbA1c, self-care behaviours and psychological factors, which 
suggests that this approach is worthy of further evaluation in clinical research 
and practice. 

 
• The behavioural medicine intervention proved to be feasible in terms of design 

and methods used. However, no clear pattern was found regarding predictors of 
or associations with improved metabolic control as the response to the 
intervention. 

 
• Impairment of insulin absorption from lipohypertrophic injection sites also 

takes place with analogue insulins. It is suggested that diabetes patients should 
be advised to refrain from injection insulin aspart into lipohypertrophic 
subcutaneous tissue. 
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POPULÄRVETENSKAPLIG SAMMANFATTNING 
Kan ett stödprogram grundat på kognitiv beteendeterapi (KBT) förbättra 
blodsockerkontroll, egenvård och psykosociala faktorer hos vuxna personer med typ 1 
diabetes? Om så är fallet, kan man förutspå vilka personer som når framgång i att 
förbättra sin blodsockerkontroll? Det var de övergripande frågorna för denna 
avhandling som även undersöker aspekter av ett egenvårdsområde som 
injektionsteknik, där studien syftade till att undersöka huruvida insulinabsorptionen i 
fettvävsskada är försämrad vid injicering av snabbverkande insulin aspart. 
 
Många människor med diabetes har svårigheter att leva efter de rekommendationer som 
ges för att få bra blodsockerkontroll och god hälsa. För höga blodsockernivåer kan 
skada känsliga organ som njurar, nerver och näthinna. Detta är kunskap som förmedlas 
vid Sveriges alla diabeteskliniker idag. Patientundervisning ges för att lära ut hur man 
bäst sköter egenvården kring diabetes. Trots allt kan det vara svårt att följa givna 
rekommendationer och mycket tyder på att kunskap och beteende inte alltid följs åt. 
Därför rekommenderas ett mer beteendeinriktat förhållningssätt från sjukvårdspersonal 
som tar hänsyn till hela individen och fokuserar mer på psykologiska aspekter som 
upplevelse av hinder att leva med sjukdomen, tankar kring sjukdom och egenvård m m. 
 
Två av studierna i denna avhandling utvärderar effekten av ett sådant beteendeinriktat 
stödprogram som bygger på KBT. Patienter lottades slumpmässigt till att ingå i en 
grupp som fick stödprogrammet (interventionsgrupp) alternativt till att fortsätta med 
sedvanlig diabetesvård (kontrollgrupp). Stödet gavs dels i grupp, dels individuellt och 
syftade till att förbättra egenvård och blodsockerkontroll. Under en period av två 
månader fick patienterna kartlägga sina egenvårdsbeteenden och lära sig olika verktyg, 
lämpade för beteendeförändring. Stödprogrammet omfattade även ett strukturerat 
vidmakthållandeprogram med fokus att vidmakthålla genomförda beteendeförändringar 
och att hantera bakslag. Studien pågick under ett år. Signifikanta skillnader mellan 
interventions- och kontrollgrupp observerades vid studiens slut avseende 
blodsockerkontroll, välbefinnande, frekvens av blodsockermätning, rädsla för 
hypoglykemi (lågt blodsocker), upplevd stress och depression, där alla aspekter 
förbättrades mer i interventionsgruppen jämfört med kontrollgruppen. Det 
beteendeinriktade stödprogrammet tycks erbjuda ett lovande förhållningssätt till vuxna 
personer med svårkontrollerad typ 1 diabetes. Vid fördjupade analyser kunde vi dock 
inte finna specifika karaktäristika hos de individer som nådde framgång i att förbättra 
sin blodsockerkontroll. Detta skulle kunna tyda på att programmet lämpar sig för ett 
brett spektrum av individer. En alternativ förklaring är att det finns andra faktorer än de 
vi har undersökt, som avgör vem som når framgång i att förbättra sin 
blodsockerkontroll. Fortsatt forskning krävs för att finna svar på den frågan. 
 
Som ett led i att utvärdera stödprogrammet, översattes ett av de frågeformulär som 
patienterna besvarade, ’the Problem Areas in Diabetes scale’ (problemområden inom 
diabetes). Formuläret kommer ursprungligen från USA och mäter diabetesrelaterad 
stress. Då översättning av frågeformulär bl a kan kräva kulturell anpassning utfördes 
särskild statistik för kvalitetsgranskning av instrumentet. Bl a syftade testerna till att 
undersöka om frågeformuläret verkligen mäter det som avses att mätas samt att det 
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mäts på ett tillförlitligt sätt. Frågeformuläret visade sig ha god kvalitet avseende dessa 
aspekter. 
 
Slutligen, utfördes insulinabsorptionstest på nio patienter med fettvävsskada med 
snabbverkande insulin aspart. Analyser visade att absorptionen blir försämrad då 
insulinet injiceras i denna vävnad, varför patienter skall rådas att undvika injektion i en 
fettvävsskada. 
 



 

46 

7 ACKNOWLEDGEMENTS 
This thesis was carried out at Karolinska Institutet, Department of Clinical Sciences, 
Danderyd Hospital. I would like to express my heartfelt thanks to everybody who has 
helped and supported me, both implicitly and explicitly, during my postgraduate 
studies. In particular, I would like to thank all the patients who took part in the studies, 
and all the participants in the StyrKRAFT project for sharing with me your experiences 
of living with diabetes. 
 
I would like to express my sincere gratitude to: 

• Med. Dr. Unn-Britt Johansson, my main supervisor, for excellent guidance, 
great engagement, support on all levels, and for always being available. You are 
my role model for being open-minded and ready to explore new projects with 
great interest. Thank you for constructive criticism and friendship! 

 
• Professor Regina Wredling, my co-supervisor, for introducing me to this 

exciting world of research and diabetes. Thank you for always believing in me, 
giving me encouragement and great support. 

 
• Professor Per-Eric Lins, my co-supervisor, for your willingness to share your 

great knowledge with me and your never-ending patience and excellence in 
revising my manuscripts. 

 
• Professor Ulf Adamson, my co-supervisor, for your engagement and 

challenging criticism, exposing me to carefully considered argumentation and 
forcing me to sharpen my own arguments. 

 
• Professor Jan Lisspers, my co-writer and supervisor in the CBT approach, for 

your expert guidance and support in the StyrKRAFT project, your constructive 
criticism and for always being available for discussions. 

 
I am so grateful to all my supervisors for believing in me and for letting me put into 
practice a clinical dream I had had for a long time, in the StyrKRAFT project. 
 
Special thanks to: 

• Therese Anderbro, my co-writer, cooperation partner in the StyrKRAFT project 
and friend, for sharing your great knowledge with me, for constructive and 
inspiring discussions and future visions, as well as pleasant company. 

 
• Catrin Björvell, my ‘VIPS colleague’ and friend, for believing in me and 

inspiring me to start research as well as providing research network. 
 
• Åsa Franzén-Dahlin, Carolin Bergqvist, Sanna Jäghult, Jörgen Medin, Gunilla 

Björling, Jenny Larson, Monica Rydell, Caroline Löfvenmark, and Eila Sterner, 
my research colleagues and friends at the Department of Clinical Sciences 
Danderyd Hospital and at Sophiahemmet University College, for constructive 
discussions, sharing everyday concerns and for many good laughs. 

 



 

  47 

• Hans Arnqvist and Lena Hannerz, my co-writers, for sharing your knowledge 
and experience about insulin absorption and injection technique. 

 
• The Health Care Science Postgraduate School at Karolinska Institutet, for 

giving me the privilege of being a PhD student within this school and for 
funding this project. Jan Ekstrand, Birte Berling, Ingeborg van der Ploeg, 
Carina Dahlin, Inger Janninger, Petter Gustavsson, and Viola Petrén, for 
developing this school and providing an inspiring scientific atmosphere. 

 
• Christin Andersson, Eva Skillgate, Fatima Azerkan, Lisa Ekstam, Marie 

Holmefur, Bwira Kaboru, Pernille Olesen and Ingela Petersson, my fellow 
PhD students in HK03 at the Health Care Sciences Postgraduate School, for 
inspiration and good company. 

 
• Sophiahemmet University College, for funding part of my research and thesis, 

as well as giving me future opportunities to put my research into practice in the 
diabetes specialist nurse programme. Special thanks to Jan-Åke Lindgren, Ewa 
Englund, and Ulla Wissing. 

 
• Elin Dahlin, Lena Landstedt-Hallin, Mia Forslöw, Eva Persson- Trotzig, 

Susanne Rantakyrö, Anna-Lena Wedfelt, Nils Adner, Anna-Kristina Granath, 
Ulla Eriksson, and  all the diabetes specialist nurses at Danderyd Hosptial, 
Stockholm South General Hospital and Karolinska University Hospital, for 
excellent assistance with the studies. 

 
• Håkan Wallén, the director of postgraduate studies at the Department of 

Clinical Studies, Danderyd Hospital, for support and encouragement during 
postgraduate education. 

 
• Marcus Thuresson and Eva Lagercrantz, for valuable statistical advice. 

 
• Hilary Hocking, for excellent linguistic advice, always being ready to take on 

my manuscripts, and for providing lovely laughs on the phone! 
 

• Nina Ringart, Birgitta Lindén, Kathleen Norell and Agneta Häggström, at 
Karolinska Institutet, Department of Clinical Sciences Danderyd Hospital, for 
being most helpful through the entire period of my PhD studies. 

 
• All the staff at the Medical Library at Danderyd Hospital, for much appreciated 

assistance in helping me to find the articles I could not trace myself. 
 

• Rolf Andersson, for excellent work with my posters and the layout of the thesis, 
as well as pleasant discussions. 

 
 

Last but not least: 
• Elisabeth, my dear mother who has given me invaluable support during these 

years, encouraging me, believing in me, and always ready to help take care of 
the children when deadlines were imminent. 

 



 

48 

• Dan, my dear father for being you! I love sharing discussions about life with 
you and hope for more such moments to come. 

 
• Linn and Helene, for great sisterhood, friendship and those ‘sister dinners’ on 

our own, which are so important to me. Karin, Sofia, Simon and Nathan, for 
great family relationships, which deserve more time from now on. You are all 
so important to me! 

 
• Jan, my ‘bonus’ father, for invaluable support when I was growing up and for 

laying a good foundation for academic education by eagerly checking my 
homework!  

 
• All my dear friends (no one mentioned –no one forgotten), for keeping in touch 

through these years and for chats, sharing ups and downs, great interests and 
inspiring hobbies!  

 
• Hanna and Markus, my wonderful daughter and son who remind me of what 

really is the meaning of life. I love you so much! 
 

• And most of all, Håkan, my dear husband and best friend, for great cooperation 
and support in all aspects of life, in our family, at work and in research. Thank 
you for your love and your patience with my endless monologues. You are also 
the best when it comes to fighting ‘bugs’ and dealing with other data technical 
issues that drive me crazy! I’m now looking forward to ‘us’ and less hard work. 
Let’s have a fresh start in San Francisco, followed by our favourite “stuga”! 

 
 

For financial support I wish to acknowledge the following: 
The Health Care Sciences Postgraduate School, Karolinska Institutet;  

Sophiahemmet University College, the Foundation for Medical Research at 
Sophiahemmet; the Bert von Kantzow Foundation; the Swedish Diabetes Association 

and the Swedish Medical Research Counsil (04952). 
 



 

  49 

8 REFERENCES 
 
[1] Peyrot M, Rubin RR, Lauritzen T, Snoek FJ, Matthews DR, Skovlund SE. 

Psychosocial problems and barriers to improved diabetes management: results 
of the Cross-National Diabetes Attitudes, Wishes and Needs (DAWN) Study. 
Diabet Med. 2005:22(10):1379-85. 

[2] DCCT Study Group. The relationship of glycemic exposure (HbA1c) to the risk 
of development and progression of retinopathy in the diabetes control and 
complications trial. Diabetes, 44 (8): 968-983. 1995. 

[3] Rubin R, Peyrot, M, Peyrot M. Quality of life and diabetes. Diabetes 
metabolism research and reviews. 1999:15:205-18. 

[4] Devries JH, Snoek FJ, Heine RJ. Persistent poor glycaemic control in adult 
Type 1 diabetes. A closer look at the problem. Diabet Med. 2004:21(12):1263-
8. 

[5] Cox DJ, Gonder-Frederick L. Major developments in behavioral diabetes 
research. J Consult Clin Psychol. 1992:60(4):628-38. 

[6] Peyrot M, Rubin RR. Behavioral and psychosocial interventions in diabetes - a 
conceptual review. Diabetes Care. 2007:30:2433-40. 

[7] Snoek F. Diabetes and psychological well-being: crossing borders to achieve 
optimum care. Pract Diab Int 2006:23:241-2. 

[8] Fisher EB, Thorpe CT, Devellis BM, Devellis RF. Healthy coping, negative 
emotions, and diabetes management: a systematic review and appraisal. 
Diabetes Educ. 2007:33(6):1080-1103. 

[9] Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, 
et al. Assessment of diabetes-related distress. Diabetes Care. 1995:18(6):754-
60. 

[10] Kordonouri O LR, Dorothee D. Lipohypertrophy in young patients with type 1 
diabetes. . Diabetes Care 2002:25:634. 

[11] Hauner H, Stockamp B., and Haastert B. . Prevalence of lipohypertrophy in 
insulin-treated diabetic patients and predisposing factors. Exp Clin Endocrinol 
Diabetes. 1996:104:106-10. 

[12] Partanen T, Rissanen A. Insulin injection practices. Pract Diab Int. 
2000:17:252-4. 

[13] WHO/Europe - Ottawa charter for health promotion, 1986. 
[14] Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: 

estimates for the year 2000 and projections for 2030. Diabetes Care. 
2004:27(5):1047-53. 

[15] Svensk förening för diabetologi. Nationella diabetesregistret. Årsrapport 2006. 
Diabetolognytt. 2006:19;7. 

[16] Östman J, Lönnberg G, Arnqvist HJ, Blohme G, Bolinder J, Ekbom Schnell A, 
et al. Gender differences and temporal variation in the incidence of type 1 
diabetes: results of 8012 cases in the nationwide Diabetes Incidence Study in 
Sweden 1983-2002. J Intern Med. 2008:263(4):386-94. 

[17] Socialstyrelsen. Nationella riktlinjer för vård och behandling vid diabetes 
mellitus: LTAB Linköpings Tryckeri AB, fjärde tryckningen 1999. 

[18] Goldstein D. Is glycosylated haemoglobin useful? N Engl J Med. 
1984:310:284-5. 

[19] Bjuhr M, Berne C, Larsson A. External quality assessment of HbA(1c) for point 
of care testing. Ups J Med Sci. 2006:111(2):201-7. 

[20] The DCCT Research Group. The effect of intensive treatment of diabetes on the 
development and progression of long-term complications in insulin-dependent 
diabetes mellitus. N Engl J Med. 1993:329:977-86. 

[21] Lachin JM, Genuth S, Nathan DM, Zinman B, Rutledge BN. Effect of glycemic 
exposure on the risk of microvascular complications in the diabetes control and 
complications trial--revisited. Diabetes. 2008:57(4):995-1001. 

[22] Jeppsson J-O, Österbrand M, Nordin G. HbA1c i fokus. Diabetolognytt. 
2007:20(4-5):152-7. 



 

50 

[23] DCCT Study Group. The absence of a glycemic threshold for the development 
of long-term complications: the perspective of the Diabetes Control and 
Complications Trial. . Diabetes. 1996:10:1289-98. 

[24] Jacobson A. The psychological care of patients with insulin-dependent diabetes 
mellitus. N Engl J Med. 1996:334:1294-53. 

[25] Gill TM, Feinstein AR. A critical appraisal of the quality of quality-of-life 
measurements. Jama. 1994:272(8):619-26. 

[26] Power M, Bullinger M, Harper A, Group atWHOQoL. The World Health 
Organization WHOQOL-100: Test of the universality of quality of life in 15 
different cultural groups worldwide. Health psychology. 1999:18:495-505. 

[27] Polonsky W. Understanding and assessing diabetes-specific quality of life. 
Diabetes Spectrum. 2000:13. 

[28] Wild D, von Maltzahn R, Brohan E, Christensen T, Clauson P, Gonder-
Frederick L. A critical review of the literature on fear of hypoglycemia in 
diabetes: Implications for diabetes management and patient education. Patient 
Educ Couns. 2007:68(1):10-5. 

[29] Gonder-Frederick LA, Clarke WL, Cox DJ. The Emotional, Social, and 
Behavioral Implications of Insulin-Induced Hypoglycemia. Semin Clin 
Neuropsychiatry. 1997:2(1):57-65. 

[30] Frier BM. How hypoglycaemia can affect the life of a person with diabetes. 
Diabetes Metab Res Rev. 2008:24(2):87-92. 

[31] The DCCT Group. Hypoglycemia in the diabets control and complications trial. 
Diabetes. 1997:46:271-86. 

[32] McAulay V, Deary IJ, Frier BM. Symptoms of hypoglycaemia in people with 
diabetes. Diabet Med. 2001:18(9):690-705. 

[33] Frier B, Fisher M. Hypoglycaemia in clinical diabetes. 2nd ed. West Sussex, 
England: John Wiley & Sons Ltd 2007. 

[34] DeWeerdt I, Visser A, Kok G, A. van der Ven. Determinants of active self-care 
behaviour of insulin treated patients with diabetes: Implications for diabetes 
education. Social Science and Medicine. 1990:30:605-15. 

[35] Anderson R. Patient empowerment and the tradtitional medical model. A case 
of irreconcilable diffences? Diabetes Care. 1995:18:412-5. 

[36] Toljamo M, Hentinen M. Adherence to self-care and glycaemic control among 
people with insulin-dependent diabetes mellitus. J Adv Nurs. 2001:34(6):780-6. 

[37] Strauss K, Gols Hd, Hannet I, T-M P, Frid A. A pan-European epidemiologic 
study of insulin injection technique in patients with diabetes. Pract Diab Int. 
2002:19:71-6. 

[38] Annersten M, Willman A. Performing subcutaneous injections: a literature 
review. Worldviews Evid Based Nurs. 2005:2(3):122-30. 

[39] Hambridge K. The management of lipohypertrophy in diabetes care. Br J Nurs. 
2007:16(9):520-4. 

[40] Diabeteshandboken.http://diabeteshanboken.se/B14_hant.insulin.html. 2007-
04-11 

[41] King L. Subcutaneous insulin injection technique. Nurs Stand. 2003:17(34):45-
52. 

[42] Apoteket. Läkemedelsboken 2007/2008. Endokrinologi - diabetes mellitus. 
[43] Marble A. Complications of insulin therapy. In: Ellenberg M, Rifkin H, (eds.) 

Diabetes Melllitus. Theory and Practice. 2 st edn., pp. 638-647. Mc Graw Hill, 
New York 1970. 

[44] Reeves W, Allen B, Tattersall R. Insulin-induced lipoatrophy: Evidence for an 
immune pathogenesis. Br Med J. 1980:280:1500-3. 

[45] Saez-de Ibarra L, Gallego F. Factors related to lipohypertrophy in insulin-
treated diabetic patients: role of educational intervention. Practical Diab Int. 
1998:15:9-11. 

[46] Alemzadeh R LC, Parton E, Kirby M. Glucose sensor evaluation of glycemic 
instability in pediatric type 1 diabetes mellitus. Diabetes Technol Ther. 
2003:5:167-73. 

[47] Chowdhury TA, Escudier V. Poor glycaemic control caused by insulin induced 
lipohypertrophy. Bmj. 2003:327(7411):383-4. 



 

  51 

[48] Thow JC, Johnson AB, Marsden S, Taylor R, Home PD. Morphology of 
palpably abnormal injection sites and effects on absorption of isophane(NPH) 
insulin. Diabet Med. 1990:7(9):795-9. 

[49] Young RJ, Hannan WJ, Frier BM, Steel JM, Duncan LJ. Diabetic 
lipohypertrophy delays insulin absorption. Diabetes Care. 1984:7(5):479-80. 

[50] 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):1305-9. 

[51] Sigurdardottir A, Benediktsson R. Reliability and validity of the Icelandic 
version of the problem area in diabetes (PAID) scale. International Journal of 
Nursing Studies. 2006:doi.10.1016/j.ijnurstu.2006.10.008. 

[52] Berlin I, Bisserbe J, Eiber R, Balssa N, Sachon C, Bosquet F, et al. Phobic 
symptoms, particularly the fear of blood and injury, are associated with poor 
glycemic control in type 1 diabeteic adults. Diabetes Care. 1997:20:176-8. 

[53] Singh R, Press M. Can we predict future improvement in glycaemic control? 
Diabet Med. 2008:25(2):170-3. 

[54] Gregg EW, Kriska AM, Narayan KM, Knowler WC. Relationship of locus of 
control to physical activity among people with and without diabetes. Diabetes 
Care. 1996:19(10):1118-21. 

[55] Gold AE, MacLeod KM, Frier BM. Frequency of severe hypoglycemia in 
patients with type I diabetes with impaired awareness of hypoglycemia. 
Diabetes Care. 1994:17(7):697-703. 

[56] Lustman PJ, Clouse RE. Depression in diabetic patients: the relationship 
between mood and glycemic control. J Diabetes Complications. 
2005:19(2):113-22. 

[57] Barnard KD, Skinner TC, Peveler R. The prevalence of co-morbid depression 
in adults with Type 1 diabetes: systematic literature review. Diabet Med. 
2006:23(4):445-8. 

[58] Hermanns N, Kulzer B, Krichbaum M, Kubiak T, Haak T. How to screen for 
depression and emotional problems in patients with diabetes: comparison of 
screening characteristics of depression questionnaires, measurement of 
diabetes-specific emotional problems and standard clinical assessment. 
Diabetologia. 2006:49(3):469-77. 

[59] World Health Organization (Europe) and Interantional Federation (Europe). 
Diabetes Care and research in Europe: The St Vincent Declaration. Diabetic 
Medicine 1990;7:360. 

[60] Funnell MM, Brown TL, Childs BP, Haas LB, Hosey GM, Jensen B, et al. 
National standards for diabetes self-management education. Diabetes Care. 
2008:31 Suppl 1:S97-104. 

[61] Barlett E. At last a definition. Patient Education and Counseling. 1985:7:323-4. 
[62] The International Diabetes Federation. International Consensus Standards of 

Practice for Diabetes Education: IDF Consultative Section on Diabetes 
Education, Salisbury, Wilts: The Bakervielle Press. 1997. 

[63] Davis ED. Role of the diabetes nurse educator in improving patient education. 
Diabetes Educ. 1990:16(1):36-8. 

[64] Spellbring AM. Nursing's role in health promotion. An overview. Nurs Clin 
North Am. 1991:26(4):805-14. 

[65] Hampson SE, Skinner TC, Hart J, Storey L, Gage H, Foxcroft D, et al. Effects 
of educational and psychosocial interventions for adolescents with diabetes 
mellitus: a systematic review. Health Technol Assess. 2001:5(10):1-79. 

[66] Gage H, Hampson S, Skinner TC, Hart J, Storey L, Foxcroft D, et al. 
Educational and psychosocial programmes for adolescents with diabetes: 
approaches, outcomes and cost-effectiveness. Patient Educ Couns. 
2004:53(3):333-46. 

[67] Murphy HR, Rayman G, Skinner TC. Psycho-educational interventions for 
children and young people with Type 1 diabetes. Diabet Med. 2006:23(9):935-
43. 

[68] Day JL. Diabetic patient education: determinants of success. Diabetes Metab 
Res Rev. 2000:16 Suppl 1:S70-4. 



 

52 

[69] Knight KM, Dornan T, Bundy C. The diabetes educator: trying hard, but must 
concentrate more on behaviour. Diabet Med. 2006:23(5):485-501. 

[70] Winkley K, Ismail K, Landau S, Eisler I. Psychological interventions to 
improve glycaemic control in patients with type 1 diabetes: systematic review 
and meta-analysis of randomised controlled trials. Bmj. 2006:333(7558):65-8. 

[71] Norris SL, Engelgau MM, Narayan KM. Effectiveness of self-management 
training in type 2 diabetes: a systematic review of randomized controlled trials. 
Diabetes Care. 2001:24(3):561-87. 

[72] Anderson RM, Funnell MM, Butler PM, Arnold MS, Fitzgerald JT, Feste CC. 
Patient empowerment. Results of a randomized controlled trial. Diabetes Care. 
1995:18(7):943-9. 

[73] Piette JD. Interactive behavior change technology to support diabetes self-
management: where do we stand? Diabetes Care. 2007:30(10):2425-32. 

[74] Lorenz RA, Bubb J, Davis D, Jacobson A, Jannasch K, Kramer J, et al. 
Changing behavior. Practical lessons from the diabetes control and 
complications trial. Diabetes Care. 1996:19(6):648-52. 

[75] Rostenstock I. Understanding and enahancing patient compliance with diabetic 
regimens. Diabetes Care. 1985:8(6):610-6. 

[76] DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez MM, 
Rossi JS. The process of smoking cessation: an analysis of precontemplation, 
contemplation, and preparation stages of change. J Consult Clin Psychol. 
1991:59(2):295-304. 

[77] Dunbar-Jacob J. Models for changing patient behavior. Am J Nurs. 2007:107(6 
Suppl):20-5. 

[78] Ismail K, Winkley K, Rabe-Hesketh S. Systematic review and meta-analysis of 
randomised controlled trials of psychological interventions to improve 
glycaemic control in patients with type 2 diabetes. Lancet. 
2004:363(9421):1589-97. 

[79] Loveman E, Cave C, Green C, Royle P, Dunn N, Waugh N. The clinical and 
cost-effectiveness of patient education models for diabetes: a systematic review 
and economic evaluation. Health Technol Assess. 2003:7(22):1-190. 

[80] Northam E, Todd S, Cameron F. Interventions to promote optimal helath 
outcomes in children with type 1 diabetes - are they effective? Diabetes 
Medicine. 2005:23:113-21. 

[81] Snoek FJ, Skinner TC. Psychological counselling in problematic diabetes: does 
it help? Diabetic Medicine. 2002:19:265-73. 

[82] Hampson SE, Skinner TC, Hart J, Storey L, Gage H, Foxcroft D, et al. 
Behavioral interventions for adolescents with type 1 diabetes: how effective are 
they? Diabetes Care. 2000:23(9):1416-22. 

[83] Steed L, Cooke D, Newman S. A systematic review of psychosocial outcomes 
following education, self-management and psychological interventions in 
diabetes mellitus. Patient Educ Couns. 2003:51(1):5-15. 

[84] Constitution of the World Health Organization. In Handbook of Basic 
Documents, World Health Organization, 5th edn. Geneva: Palais de Nations, 
1952;3-20. 

[85] Antonovsky A. Unraveling the mystery of health. How people manage stress 
and stay well. San Francisco: Jossey-Bass Inc. 1987. 

[86] Medin J, Alexanderson K. Begreppen hälsa och hälsofrämjande - en 
litteraturstudie. Lund, Sweden: Studentlitteratur 2000. 

[87] Whitehead D. Health education, behavioural change and social psychology: 
nursing's contribution to health promotion? J Adv Nurs. 2001:34(6):822-32. 

[88] Doleys D, Meredith R, Ciminero AE. Behavioral psychology and medicine and 
rehabilitation. Assessment and treatment strategies. New York:Plenum 1982. 

[89] International Society of Behavioral Medicine. http://www.isbm.info 080410. 
[90] Ostelo RW, van Tulder MW, Vlaeyen JW, Linton SJ, Morley SJ, Assendelft 

WJ. Behavioural treatment for chronic low-back pain. Cochrane Database Syst 
Rev. 2005:(1):CD002014. 

[91] Lisspers J, Sundin Ö, Öhman A, Hofman-Bang C, Ryden L, Nygren A. Long-
term effects of lifestyle behavior change in coronary artery disease: effects on 



 

  53 

recurrent coronary events after percutaneous coronary intervention. Health 
Psychol. 2005:24(1):41-8. 

[92] Hetherington M, Rolls B. Dysfunctional eating in the eating disorders. Psychiatr 
Clin North Am. 2001:24(2):235-48. 

[93] Hobbis I, Sutton S. Are techniques used in cognitive behaviour therapy 
applicable to behaviour change interventions based on theory of planned 
behaviour?. J Health Psychol. 2005:10; 7. doi: 10.1177/1359105305048549. 

[94] Foster G, Makris A, Bailer B. Behavioral treatment of obesity. Am J Clin Nutr. 
2005:82 (suppl):230S-5S. 

[95] Skinner B. Science and Human Behaviour. New York: Macmillan 1953. 
[96] Beck A, Rush A, Shaw B, Emery G. Cognitive Therapy of Depression. New 

York: Guilford 1979. 
[97] Bandura A. Social learning theory. New York: General Learning Press 1977. 
[98] Clark D, Fairburn C. Science and practice of cognitive behaviour therapy. New 

York: Oxford University Press Inc. 1997. 
[99] O'Donohue W, Fisher J, Hayes S. Cognitive behaviour therapy. New Jersey: 

John Wiley & Sons, Inc 2003. 
[100] Sundel M, Sundel S. Behaviour change in the human services - an introduction 

to principles and applications. California: Sage Publications, Inc. 1999. 
[101] Ramnerö J, Törneke N. The ABCs of human behavior - behavioral principles 

for the practising clinician. U.S: New Hardbinger Publications 2008. 
[102] Skinner B. The behavior of organisms. New York:Appleton-Century-Crofts 

1938. 
[103] Rotter J. Social learning and clinical psychology. 1954. 
[104] Pavlov I. Conditioned reflexes - an investigation of the psychological activity of 

the cerebral cortex. 1927. 
[105] Ellis A, Bernard M. Clinical applications of rational-emotive therapy. 1985. 
[106] Polit DF, Beck CT. Nursing Research - principles and methods. Seventh ed. 

Philadelphia: Lippincott Williams & Wilkins 2004. 
[107] Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-

related quality of life measures: literature review and proposed guidelines. J 
Clin Epidemiol. 1993:46(12):1417-32. 

[108] Streiner DL, Norman GR. Health Measurement Scales - a practical guide to 
their development and use. third ed. United States: Oxford University Press 
Inc., New York 2003. 

[109] Snoek FJ, van der Ven NC, Lubach CH, Chatrou M, Ader HJ, Heine RJ, et al. 
Effects of cognitive behavioural group training (CBGT) in adult patients with 
poorly controlled insulin-dependent (type 1) diabetes: a pilot study. Patient 
Educ Couns. 2001:45(2):143-8. 

[110] Lisspers J. Applied Tension Release (ATR): A new model for relaxation as a 
coping technique. Research Group for Behavioral Medicine and Health 
Psychology, Division of Psychology, Department of Social Sciences, Mid 
Sweden University Campus Ostersund (Unpublished manuscript). 2003. 

[111] Polonsky W. Diabetes burnout. Chicago, USA: Contemporary Books Inc 2000. 
[112] American Diabetes Association. The art of empowerment - stories and 

strategies for diabetes educators. Canada. 
[113] Burell G, Granlund B. Women's hearts need special treatment. Int J Behav Med. 

2002:9(3):228-42. 
[114] Lisspers J, Sundin O, Hofman-Bang C, Nordlander R, Nygren A, Ryden L, et 

al. Behavioral effects of a comprehensive, multifactorial program for lifestyle 
change after percutaneous transluminal coronary angioplasty: a prospective, 
randomized controlled study. J Psychosom Res. 1999:46(2):143-54. 

[115] Foreyt JP, Poston WS, 2nd. What is the role of cognitive-behavior therapy in 
patient management? Obes Res. 1998:6 Suppl 1:18S-22S. 

[116] Hill-Briggs F, Gemmell L. Problem solving in diabetes self-management and 
control: a systematic review of the literature. Diabetes Educ. 2007:33(6):1032-
50. 

[117] Goldfried M, Davison G. Clinical behavior therapy. New York: Holt, Rinehart 
& Winston 1976. 



 

54 

[118] Welch GW, Jacobson AM, Polonsky WH. The Problem Areas in Diabetes 
Scale. An evaluation of its clinical utility. Diabetes Care. 1997:20(5):760-6. 

[119] Mollema ED, Snoek FJ, Heine RJ, van der Ploeg HM. Phobia of self-injecting 
and self-testing in insulin-treated diabetes patients: opportunities for screening. 
Diabet Med. 2001:18(8):671-4. 

[120] Hamilton J. Needle phobia: a neglected diagnosis. J Fam Pract. 1995:41:169-
75. 

[121] Ost LG. Applied relaxation: description of a coping technique and review of 
controlled studies. Behaviour research and therapy. 1987:25(5):397-409. 

[122] Langford AT, Sawyer DR, Gioimo S, Brownson CA, O'Toole ML. Patient-
centered goal setting as a tool to improve diabetes self-management. Diabetes 
Educ. 2007:33 Suppl 6:139S-44S. 

[123] Schwartz M, Andrasik F. Biofeedback: A practitioner´s guide. New York: 
Guilford Press 2003. 

[124] Buckingham B, Block J, Wilson D. Continous glucose monitoring. Current 
Opinion in Endocrinology and Diabetes. 2005:12:273-9. 

[125] Gaynor ST, Lawrence PS, Nelson-Gray RO. Measuring homework compliance 
in cognitive-behavioral therapy for adolescent depression: review, preliminary 
findings, and implications for theory and practice. Behavior modification. 
2006:30(5):647-72. 

[126] Kazantzis N. Power to detect homework effects in psychotherapy outcome 
research. J Consult Clin Psychol. 2000:68(1):166-70. 

[127] Fayers P. Assessing qualtiy of life in clinical trials. 2nd ed. Oxford: OUP 
Oxford 2005. 

[128] Cronbach L. Coefficient alpha and the internal structure of tests. Psychometrica. 
1951:16:297-334. 

[129] Frost MH, Reeve BB, Liepa AM, Stauffer JW, Hays RD. What is sufficient 
evidence for the reliability and validity of patient-reported outcome measures? 
Value Health. 2007:10 Suppl 2:S94-S105. 

[130] Bland J, Altman D. Statistics notes: Cronbach's alpha. BMJ. 1997:314:572. 
[131] Jeppsson J, Jerntorp P, Almër L, Persson R, Ekberg G, Sundkvist G. Capillary 

blood on fiter paper for determination of HbA1c by ion exchange 
chromatography. Diabetes Care. 1996:19(2):142-5. 

[132] 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):943-50. 

[133] Amsberg S, Wredling R, Lins P-E, Adamson U, Johansson U-B. The 
psychometric properties of the Swedish version of the Problem Areas in 
Diabetes Scale (Swe-PAID-20): Scale development. International Journal of 
Nursing Studies (2007), doi:10.1016/j.ijnursstu.2007.09.010. 

[134] Nichols GA, Hillier TA, Javor K, Brown JB. Predictors of glycemic control in 
insulin-using adults with type 2 diabetes. Diabetes Care. 2000:23(3):273-7. 

[135] Miller ST, Elasy TA. Psychometric evaluation of the Problem Areas in Diabetes 
(PAID) survey in Southern, rural African American women with Type 2 
diabetes. BMC Public Health. 2008:8:70. 

[136] Sigurdardottir AK, Benediktsson R. Reliability and validity of the Icelandic 
version of the problem area in diabetes (PAID) scale. International Journal of 
Nursing Studies. 2006:Article in Press. 

[137] Cox DJ, Irvine A, Gonder-Frederick L, Nowacek G, Butterfield J. Fear of 
hypoglycemia: quantification, validation and utilization. Diabetes Care. 
1987:329:617-21. 

[138] Wredling R, Stalhammar J, Adamson U, Berne C, Larsson Y, Ostman J. Well-
being and treatment satisfaction in adults with diabetes: a Swedish population-
based study. Qual Life Res. 1995:4(6):515-22. 

[139] Bradley C. The 12-Item Well-Being Questionnaire: origins, current stage of 
development, and availability. Diabetes Care. 2000:23(6):875. 

[140] Riazi A, Bradley C, Barendse S, Ishii H. Development of the Well-being 
questionnaire short-form in Japanese: the W-BQ12. Health and quality of life 
outcomes. 2006:4:40. 



 

  55 

[141] Eskin M, Parr D. Reports from the Department of Psychology, Stockholm 
University - Introducing a Swedish version of an instrument measuring mental 
stress 1996. 

[142] Lisspers J, Nygren Å, Söderman E. Hospital anxiety and depression scale 
(HAD): Some psychometric data in a Swedish sample. Acta Scandinavia 
Psychiatrica. 1997:96:281-6. 

[143] Ferraro LA, Price JH, Desmond SM, Roberts SM. Development of a diabetes 
locus of control scale. Psychological reports. 1987:61(3):763-70. 

[144] Stenström U, Wikby A, Andersson P-O, Rydén O. Relaitonship between locus 
of control beliefs and metabolic control in insulin-dependent diabetes mellitus. 
Brittish Journal of Health Psychology. 1998:3:15-25. 

[145] Leksell J, Funnell M, Sandberg G, Smide B, Wiklund G, Wikblad K. 
Psychometric properties of the Swedish Diabetes Empowerment Scale. 
Scandinavian journal of caring sciences. 2007:21(2):247-52. 

[146] Langius A, Bjorvell H. [Salutogenic model and utilization of the KASAM form 
(Sense of Coherence) in nursing research--a methodological report]. Vard i 
Norden. 1996:16(1):28-32. 

[147] World Medical Association declaration of Helsinki. Ethical Principles for 
Medical Research Involving Human Subjects. 1964 [cited; Available from: 
http://www.wma.net/e/policy/pdf/17c.pdf. 

[148] Bradley C. The Well-being Questionnaire. In Bradley C, ed. Handbook of 
psychology and diabetes, a guide to psychological measurement in diabetes 
research and practice. UK: Harwood 1994:89-109. 

[149] Taft C, Karlsson J, Rydén A, Sullivan M. HAD-manual och referensvärden 
(HAD Scoring Manual and Refrence Values). Gotenburg: Sahlgrenska 
University Hospital 2004. 

[150] DeVries JH, Snoek FJ, Kostense PJ, Heine RJ. Improved glycaemic control in 
type 1 diabetes patients following participation per se in a clinical trial--
mechanisms and implications. Diabetes Metab Res Rev. 2003:19(5):357-62. 

[151] Kazdin A. Research Design in Clinical Psychology. 4th ed. Boston, USA: Allyn 
& Bacon A Pearson Education Company 2003. 

[152] Nakash RA, Hutton JL, Jorstad-Stein EC, Gates S, Lamb SE. Maximising 
response to postal questionnaires--a systematic review of randomised trials in 
health research. BMC medical research methodology. 2006:6:5. 

[153] McColl E, Jacoby A, Thomas L, Soutter J, Bamford C, Steen N, et al. Design 
and use of questionnaires: a review of best practice applicable to surveys of 
health service staff and patients. Health Technol Assess. 2001:5(31):1-256. 

[154] Krosnick JA. Survey research. Annual review of psychology. 1999:50:537-67. 
[155] Keeter S, Miller C, Kohut A, Groves RM, Presser S. Consequences of reducing 

nonresponse in a national telephone survey. Public opinion quarterly. 
2000:64(2):125-48. 

[156] Polonsky WH, Fisher L, Dudl RJ, Lees J, Mullan J, Jackson RA. Assessing 
Psychosocial Distress in Diabetes - Development of the Diabetes Distress Scale. 
Diabetes Care. 2005:28, number 3. 

[157] Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process 
of cross-cultural adaptation of self-report measures. Spine. 2000:25(24):3186-
91. 

[158] van der Ven NC, Hogenelst MH, Tromp-Wever AM, Twisk JW, van der Ploeg 
HM, Heine RJ, et al. Short-term effects of cognitive behavioural group training 
(CBGT) in adult Type 1 diabetes patients in prolonged poor glycaemic control. 
A randomized controlled trial. Diabet Med. 2005:22(11):1619-23. 

[159] Karlsen B, Idsoe T, Dirdal I, Rokne Hanestad B, Bru E. Effects of a group-
based counselling programme on diabetes-related stress, coping, psychological 
well-being and metabolic control in adults with type 1 or type 2 diabetes. 
Patient Educ Couns. 2004:53(3):299-308. 

[160] Levine BS, Anderson BJ, Butler DA, Antisdel JE, Brackett J, Laffel LM. 
Predictors of glycemic control and short-term adverse outcomes in youth with 
type 1 diabetes. J Pediatr. 2001:139(2):197-203. 

[161] Snoek F. Diabetes and psychological well-being: crossing borders to achieve 
optimum care. Pract Diab Int. 2006:23:241-2. 



 

56 

[162] Kane RL, Wang J, Garrard J. Reporting in randomized clinical trials improved 
after adoption of the CONSORT statement. J Clin Epidemiol. 2007:60(3):241-
9. 

[163] Moher D, Schulz KF, Altman D. The CONSORT statement: revised 
recommendations for improving the quality of reports of parallel-group 
randomized trials. Jama. 2001:285(15):1987-91. 

[164] Davidson KW, Goldstein M, Kaplan RM, Kaufmann PG, Knatterud GL, 
Orleans CT, et al. Evidence-based behavioral medicine: what is it and how do 
we achieve it? Ann Behav Med. 2003:26(3):161-71. 

[165] Patton M. Qualitative research and evaluation methods, 3 edn. Sage, London 
2002. 

[166] Lachin JL. Statistical considerations in the intent-to-treat principle. Controlled 
clinical trials. 2000:21(5):526. 

[167] Funnell MM, Nwankwo R, Gillard ML, Anderson RM, Tang TS. Implementing 
an empowerment-based diabetes self-management education program. Diabetes 
Educ. 2005:31(1):53-61. 

[168] Adolfsson ET, Smide B, Gregeby E, Fernstrom L, Wikblad K. Implementing 
empowerment group education in diabetes. Patient Educ Couns. 
2004:53(3):319-24. 

[169] Pill R, Rees ME, Stott NC, Rollnick SR. Can nurses learn to let go? issues 
arising from an intervention designed to improve patients' involvement in their 
own care. J Adv Nurs. 1999:29(6):1492-9. 

[170] Anderson RM, Funnell MM, Barr PA, Dedrick RF, Davis WK. Learning to 
empower patients. Results of professional education program for diabetes 
educators. Diabetes Care. 1991:14(7):584-90. 

[171] Siminerio LM, Funnell MM, Peyrot M, Rubin RR. US nurses' perceptions of 
their role in diabetes care: results of the cross-national Diabetes Attitudes 
Wishes and Needs (DAWN) study. Diabetes Educ. 2007:33(1):152-62. 

[172] Peyrot M, Rubin RR, Siminerio LM. Physician and nurse use of psychosocial 
strategies in diabetes care: results of the cross-national Diabetes Attitudes, 
Wishes and Needs (DAWN) study. Diabetes Care. 2006:29(6):1256-62. 

[173] Snoek FJ. Breaking the barriers to optimal glycaemic control--what physicians 
need to know from patients' perspectives. International journal of clinical 
practice. 2002:(129):80-4. 

[174] Golicki DT, Golicka D, Groele L, Pankowska E. Continuous Glucose 
Monitoring System in children with type 1 diabetes mellitus: a systematic 
review and meta-analysis. Diabetologia. 2008:51(2):233-40. 

[175] Deiss D, Bolinder J, Riveline JP, Battelino T, Bosi E, Tubiana-Rufi N, et al. 
Improved glycemic control in poorly controlled patients with type 1 diabetes 
using real-time continuous glucose monitoring. Diabetes care. 
2006:29(12):2730-2. 



 

  57 

APPENDIX 



 

58 

The Swedish version of the Problem Areas in Diabetes Scale (Swe-PAID-20) 
 
 
 
 
 
INSTRUKTIONER: Vilka av följande diabetesfrågor är för närvarande ett bekymmer för Dig? Sätt en ring 
runt det svar som bäst stämmer överens för Dig. Var vänlig och ge ett svar per fråga. 
   

Inte ett 
problem 

Mindre 
problem 

Måttligt 
problem 

Ganska 
allvarligt 
problem 

Allvarligt 
problem 

1.  Att Du inte har klara och konkreta mål för Din 
diabetes? 

0 1 2 3 4 

2.  Att Du känner Dig nedslagen av Din 
behandlingsplan avseende diabetes? 

0 1 2 3 4 

3.  Att Du känner Dig rädd när Du tänker på att leva 
med diabetes? 

0 1 2 3 4 

4.  Att Du känner Dig störd i obekväma sociala 
situationer som beror på Din diabetes (t ex 
människor som talar om för Dig vad Du ska äta)? 

0 1 2 3 4 

5.  Att Du upplever känsla av förlust beträffande mat 
och måltider? 

0 1 2 3 4 

6.  Att Du känner dig nedstämd när Du tänker på att 
leva med diabetes? 

0 1 2 3 4 

7.  Att Du inte vet om Ditt humör eller Dina känslor 
beror på Din diabetes? 

0 1 2 3 4 

8.  Att Du känner Dig tyngd av Din diabetes? 0 1 2 3 4 

9.  Att Du oroar Dig för lågt blodsocker? 0 1 2 3 4 

10.  Att Du känner Dig arg när Du tänker på att leva 
med diabetes?  

0 1 2 3 4 

11.  Att Du ständigt känner Dig bekymrad över mat och 
ätande? 

0 1 2 3 4 

12.  Att Du oroar Dig över framtiden och risken för 
allvarliga komplikationer? 

0 1 2 3 4 

13.  Att Du känner skuld eller oro när Din 
diabetesbehandling spårar ur? 

0 1 2 3 4 

14.  Att inte “acceptera” Din diabetes? 0 1 2 3 4 

15.  Att Du känner Dig missnöjd med Din 
diabetesläkare? 

0 1 2 3 4 

16.  Att Du känner att Din diabetes tar allt för mycket av 
mental och fysisk energi varje dag?  

0 1 2 3 4 

17.  Att Du känner Dig ensam med Din diabetes? 0 1 2 3 4 

18.  Att Du känner att Dina vänner och Din familj inte 
stödjer Dig i Dina ansträngningar att sköta Din 
diabetes? 

0 1 2 3 4 

19.  Att Du känner Dig ”utbränd” av att ständigt sköta 
Din diabetes? 

0 1 2 3 4 

20.  Att Du känner Dig missnöjd med Din 
diabetessjuksköterska? 

0 1 2 3 4 

 
In the Swedish version of the PAID scale one item (“Hantera diabeteskomplikationer” i.e “Coping with complications of diabetes”) 
is deleted from the original scale developed by Polonsky et al., 1995. A new item of interest (“Att du känner dig missnöjd över din 
diabetessjuksköterska” i.e “Feeling unsatisfied with your diabetes specialist nurse”) is added to the Swedish version. 
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