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ABSTRACT

Background: Patients with inflammatory bowel disease have a number of worries and
concerns related to the disease, and in comparison with a general population their
health-related quality of life is impaired. These patients need disease-related
information and education. However, it remains unclear how this information should be
provided in order to decrease their worries and concerns, and improve their health-
related quality of life. Disease activity is one of the most important factors for reduced
health-related quality of life. Therefore it is also important to assess more information
about trigger factors for relapses in inflammatory bowel disease.

Aim: The general aim of this thesis was to gain scientific evidence about worries and
concerns, health-related quality of life, and trigger factors for relapses, and to develop
and evaluate an education programme.

Method: In all four studies the patients included were diagnosed with inflammatory
bowel disease, and in remission. In Study I, 93 patients were included and randomized
to an intervention group or a control group. The intervention group attended a group-
based education programme. Health-related quality of life was measured at baseline
and after six months, by using four questionnaires. The intervention group also
completed the questionnaires after one month. In Study II, 197 patients were included
and divided into a Crohn’s disease group and an ulcerative colitis group. Each group
was also divided into separate groups according to whether the patients had short
disease duration or long disease duration. Health-related quality of life was measured
using four questionnaires. In Study III, a sample of 195 patients was included. They
filled in the RFIPC, and two other questionnaires measuring health-related quality of
life. Confirmatory factor analysis was performed to validate the factor structure in the
Swedish version of the RFIPC and to examine fit of different hypothesized models of
factor structure. In Study IV, 60 patients were included. They filled in a structured
diary daily during six months in order to collect information about symptoms and
potential trigger factors, such as perceived stress.

Results: No difference could be found in health-related quality of life between patients
with ulcerative colitis and Crohn’s disease. Scores of health-related quality of life were
lower for patients with short disease duration than for patients with long disease
duration. Patients with Crohn’s disease and short disease duration had the lowest
health-related quality of life. After attending an education programme, an improvement
was found in the intervention group when measurements were made after one month.
After six months, no improvement could be shown in health-related quality of life
when comparing the intervention group with the control group. The RFIPC is the most
appropriate choice when measuring health-related quality of life, worries and concerns.
Using the single-factor model (sum score) displayed poor fit indices. The factorial
structure of the RFIPC, as suggested in the original version, could be replicated with a
slight modification in the Swedish version and showed the most adequate fit. Perceived
stress can act as a trigger for relapses in inflammatory bowel diseases. A high level of
perceived stress was found to have an effect when stratifying level of stress. High level
of stress one day increased the risk of relapse the next day.

Conclusion: CD patients with short disease duration have the greatest need of
education and support. No improvement could be seen in health-related quality of life
after attending an education programme. The separate factors in RFIPC provide more



detailed information about patients’ disease-related worries and concerns in both
research and clinical settings. This may help healthcare professionals to provide each
patient with the appropriate education and support. Identification of trigger factors for
relapses in inflammatory bowel disease also makes it possible to influence the trigger.
By extension, this could decrease the number of relapses and improve health-related
quality of life.

Keywords: Inflammatory bowel disease, Crohn’s disease, ulcerative colitis, health-
related quality of life, worries, stress
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1 INTRODUCTION

Patients with inflammatory bowel disease (IBD) have to cope with a lifelong condition
and make many lifestyle adjustments. Living with IBD and its unpredictable course
may influence several aspects of life. Worries and concerns related to IBD may affect
the patient’s adjustment to the illness and compliance with treatment [1, 2]. Patients
with IBD rate their health-related quality of life (HRQOL) lower than a general
population [3-6], and disease activity is one of the most important factors for decreased
HRQOL [3, 5-9]. Therefore, patients with IBD need both treatment for the bowel
symptoms as well as disease-related information, particularly concerning factors that
may trigger relapses (especially if the trigger can be influenced). By extension, this
might lead to fewer relapses, a decrease in patients’ worries and concerns, and also to
improvements in HRQOL.

I became interested in patients with IBD because of their complex life situation. It is
not only the disease that needs to be treated; several aspects of life also have to be
considered. All patients with chronic diseases require information and education to help
them have a better life in spite of their illness. It is important to support these patients in
their efforts to cope with the disease, and provide them with as much disease-related
knowledge as possible. Living with IBD may affect several aspects of life and patients
have to deal with different lifestyle adjustments. Many questions may arise when
dealing with for example pregnancies, travelling, symptoms, financial issues and
different treatments. Availability at the clinic is very important [10]. Patients with IBD
are often in the middle of life and may find it difficult to keep to fixed telephone hours
due to their own working- or school hours. In our clinic we changed our way of
working with IBD patients in 2003, when a clinic especially for IBD patients and
managed by nurses was started. Availability is one of the most important aspects of the
clinic. The telephone line is open during the whole day, with an answering machine that
takes calls when it is not possible to answer. It is the nurses who are in charge of
patients’ annual visits. Before the IBD clinic was started it was the gastroenterologists
who took care of these visits, but they could not prioritize the annual visits since they
had to take care of acute visits and new patients. The nurses also provide patients with
more structured information, especially those who are newly diagnosed but also those
who need further knowledge. Today our IBD patients receive both group-based as well
as individual information, and the aim is to be as available as possible. There is still
much to learn about IBD. We can learn more from other specialities that work with
chronic diseases, for example in the area of diabetes, but we also learn a great deal by
studying our IBD patients. What are their needs and how can we help them to improve
the way they live and cope with their disease? This thesis tries to clarify a number of
questions, and by extension this may help nurses and doctors to provide better help for
IBD patients.



2 BACKGROUND

21 INFLAMMATORY BOWEL DISEASE - IBD

IBD includes ulcerative colitis (UC) and Crohn’s disease (CD), comprising chronic
diseases that are characterized by alternating periods of remission and relapses [11, 12].
The most common symptoms of UC are diarrhoea, rectal bleeding, and abdominal pain
[13, 14]. The inflammation is non-transmural and restricted to the colon. The extent of
the inflammation may vary: proctitis, left-sided colitis (involving the sigmoid colon
with or without involvement of the descending colon), or fulminant colitis [13]. In CD
the inflammation is transmural and may affect the entire gastrointestinal tract, from the
mouth to the anus [13, 15]. The inflammation is often discontinuous (in contrast to UC,
where the inflammation is always continuous) and complications including strictures,
abscesses, or fistulas may occur. At diagnosis the disease is located in the terminal
ileum in 47% of cases, in the colon for 28%, the ileocolon for 21%, and in the upper
gastrointestinal tract for 3%. The symptoms depend on disease location and may
include diarrhoea, abdominal pain, fever, clinical signs of bowel obstruction, passage of
blood or mucos or both [13]. CD and UC are most commonly diagnosed in late
adolescence and early adulthood but may occur in all ages [16]. Endoscopy with biopsy
sampling is the gold standard for diagnosing IBD, but blood- and stool samples are also
necessary [14].

Current IBD medications include corticosteroids, S-aminosalicylates (5-ASA),
immunomodulators, biologic agents, and antibiotics [13, 14]. Despite improvements in
medical treatment, surgery still plays an important role. Indications for surgery include
bowel perforation, intractable disease despite medical treatment, dysplasia, strictures,
and fistulas [14].

Patients with IBD have an increased risk of colorectal carcinoma when they have had
the disease for a long time. Risk factors for colorectal carcinoma are long-term disease
(more than 8-10 years), young age of onset, extensive colonic involvement, family
history of colorectal carcinoma, and concomitant inflammatory manifestations, for
example primary sclerosing cholangitis [17]. The risk is the same in both CD and UC.
Colonoscopies for screening should begin 8-10 years after the onset of IBD symptoms
in patients with fulminant UC and patients with CD involving at least one third of the
colon [17-19]. How often the surveillance colonoscopies should be repeated depends
on the presence of dysplasia. According to guidelines, the survey should be done every
1-2 years [17].

2.1.1 Relapses

The course of UC is characterized by relapses that alternate with periods of remission,
but for a minority of patients there is a more continuous course. Both the severity of the
relapses as well as patient response to treatment vary and are difficult to predict [15].
For CD patients the course is generally also characterized by alternating periods of
relapses with remission of varying durations. However, 10-15% of these patients have a
more chronic, continuous course [15].



Both CD and UC seem to become less severe over time. A decrease in symptoms is the
most common course of the diseases [12, 20, 21]. Five years after diagnosis, the
majority of UC patients have no symptoms and 40% do not take any medication for
IBD [20]. Direct costs are highest in the first year after diagnosis and greater in CD
patients compared with UC patients [21]. A more benign course can be seen in both CD
patients and UC patients with increasing disease duration [12, 21, 22], but even patients
with long periods in remission may experience a severe relapse or complication that
requires surgery.

2.1.2 Aetiology

The aetiology of IBD is still unknown but it is likely that genetic predisposition,
environmental factors, and immune dysfunction are all important [23]. The association
between smoking and IBD is well established. Smokers are at higher risk of developing
CD than non-smokers, whereas ex-smokers run an increased risk of developing UC
[15, 24-27]. Tt has also been suggested that there may be a specific effect of antibiotics
in early life which may increase the risk of developing IBD, particularly CD, later on
[24], and possible infectious events may also influence the risk of IBD [27]. A family
history of IBD is an important risk factor for developing the disease. On average, 8-
10% of CD patients and 6% of UC patients have one or more relatives with IBD [25].

2.1.3 Incidence and Prevalence

The highest incidence rates have been reported in northern and western Europe and
North America [15, 28]. Previous low-incidence areas of eastern Europe, Asia, North
Africa, and Central and South America have demonstrated a recent increase in the
incidence and prevalence of IBD [15, 28]. In paediatric IBD, significant increases in
both incidence and prevalence can be seen [14]. Over the past 50 years the incidence of
UC has increased and then stabilized, or even decreased, whereas the incidence of CD
has continually increased [15]. In the United States and Canada there are approximately
780 000 persons with UC, and 630 000 persons with CD. In Europe, there are
approximately 2.2 million persons suffering from IBD [16].

2.2 TRIGGER FACTORS OF RELAPSES

It is still unknown whether any factors/variables can be triggers of disease relapses.
However, diet, smoking, infections, antibiotics, and stress have all been reported to be
potential triggers of relapses in IBD.

2.2.1 Lifestyle Factors

It has been suggested that specific diet could impact the course of the disease. It is
possible that an intake of high-fibre, rice-based, and high-fish diets could work as a
protection against relapse. On the other hand, diets including large amounts of red
meat, simple sugar, and low fibre could be trigger factors [29]. Studies have shown that
the course of the disease cannot be influenced by avoiding certain foodstuffs, or by
adopting a specific diet. Nevertheless, there is evidence that some diet therapy is
effective in treating the diseases [30, 31]. Some studies have found that a diet with low
doses of refined carbohydrate is beneficial for patients, while other studies have been



unable to confirm this [30]. Research has shown that an increase in intake of animal
protein and an increase in intake of omega 6 fatty acid compared with omega 3 fatty
acid correlated with a high risk of IBD [29].

Patients with UC who smoke are more likely to have a relapse if they quit smoking
[32], and patients with CD are more likely to be smokers [33]. The properties of
cigarette smoking that lead to a negative development in CD and protect against disease
activity in UC are, however, still unknown.

2.2.2 Infection and Antibiotics

It is suggested that there is a link between systemic or respiratory infection and relapse
in IBD, but the evidence for this is minimal. It is possible that these infections lead to
relapses in IBD patients, but it may be that IBD-affected tissues allow for increased cell
membrane permeability, therefore implying greater potential for pathogenic infection
[34]. It has also been suggested that enteric infections, for example clostridium difficile,
cause relapse in IBD, but it is possible that they cause symptoms of their own, rather
than inducing a relapse [34]. It remains unclear whether the use of antibiotics directly
triggers a relapse in IBD, and there is as yet no evidence that this should be classified as
a trigger. The hypothesis is that antibiotics can change beneficial microbial flora, which
can be injurious in IBD [34].

2.2.3 Stress

It has been suggested that high stress is associated with relapse in IBD [35-39]. Stress is
a condition in which person—environment interactions lead to a perceived discrepancy
between the demands of the situation and the biological, psychological and social
resources of the person. Stress has been defined as a process in which environmental
demands tax or exceed the adaptive capacity of an organism, resulting in psychological
and biological changes that may place persons at risk for disease [40]. Stress can be
looked at from different perspectives: environmental stress, which includes life events;
psychological stress, focusing on individuals’ perceived stress; and finally biological
stress, which focuses on the activation of physiological systems [40].

Some studies have examined the possible association between stress and relapses in
IBD, and there is some evidence that perceived stress is a trigger [34-37, 39, 41].
However, there are studies where no connection could be found [42-44], and other
studies showing that short-term stress does not trigger relapses but long-term stress
increases the risk [38]. Others have found an association between stress and relapse in
UC but not in CD [41]. On the other hand, depressive symptoms seem to have a
negative effect on the course of CD [45].

Studies have been made to investigate the effect of stress reduction programmes. Stress
management psychotherapy does not improve disease activity but improves HRQOL,
especially in UC patients [46]. So far, the stress reduction programmes that have been
developed have had little effect on CD patients [45, 46].



Acute psychological stress has several proinflammatory effects at both systemic and
mucosal levels. For example, stress increases the production of ROM (reactive oxygen
metabolite), which may contribute to mucosal damage. Stress has also been shown to
reduce the RMBF (rectal mucosal blood flow), causing mucosal ischaemia which may
trigger relapses. Increases in both platelet activation and PLA formation (platelet-
leucocyte aggregate) might also be partly responsible for stress-induced symptoms in
IBD [39].

There are several issues involved in studying the link between stress and relapse in
IBD. There are, for example, several ways to measure stress. Some studies utilize
reports of stressful life events. Others use stress diaries or standardized questionnaires,
while there are also studies that focus on physiological correlates/indices of stress. The
physiological response to stressful experiences can be studied by measuring urinary
metabolites of catecholamines or cortisol, making serial measurements of serum or
salivary cortisol, or by monitoring cardiovascular or immune responses to stress [45].
Since a relapse in IBD is a stressful event in itself it may be difficult in cross-sectional
data to establish whether stress is the cause or the consequence of the relapse.

2.3 HEALTH-RELATED QUALITY OF LIFE (HRQOL)

Quality of life has been defined as individuals’ perceptions of their position in life in
the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards and concerns [47]. HRQOL is the value assigned to
duration of life as modified by the impairments, functional states, perceptions and
social opportunities that are influenced by disease, injury, treatment or policy [48].
HRQOL is determined by the patient’s physical, psychological and social status, and by
attitudes, concerns and behaviours in response to the disease [2].

IBD is a disease which has a major impact on patients’ lives. Several studies have
examined HRQOL in patients with IBD, and it is clear that their HRQOL is impaired
compared with that of a healthy population [6, 49-55]. Symptom severity is one of the
most important associations with reduced HRQOL [4-7, 49, 53, 56-60]. In some studies
it can be demonstrated that CD patients have lower HRQOL compared with UC
patients [2, 3, 8, 51, 52, 61], but in other studies no differences have been found [6, 54,
62, 63]. Women are another subgroup for whom HRQOL seems to be reduced [1, 3-5,
49, 54, 61-64]. So far, few studies have examined the association between HRQOL and
disease duration. Those that have been conducted have displayed various results. Two
studies have shown that longer disease duration is associated with better HRQOL [5,
65], whereas one study did not find any difference between short and long disease
duration [9].

CD patients in remission, who have low disease activity and no need for medical
treatment to maintain remission, have 3.5 times lower costs (both direct medical costs
and costs for lost productivity) than patients with a more active disease. Also, patients
that respond to treatment have lower costs and better HRQOL compared with patients
where disease activity is high but no treatment is given or there is no response to
treatment [66] .



There seems to be a complex relationship between biopsychosocial factors and
HRQOL. Different aspects of well-being interact with various biopsychosocial factors
in determining the IBD patient’s well-being [67]. Psychological factors, such as
depressive mood associated with anxiety and poor HRQOL, seem to have a negative
influence on the course of IBD [68].

2.4 WORRIES AND CONCERNS

Everyone worries from time to time, even those who do not suffer from a chronic
disease. Worry involves a predominance of negative verbal thoughts. We talk to
ourselves about negative things and what may happen in the future [69]. The highest
rated reasons for worrying are that it helps to discover ways of avoiding negative future
events and it prepares us for the worst scenario if this cannot be avoided [70]. Most
people with a chronic disease have many worries and concerns. Even if they do not
have any symptoms they may feel worried since they do not know how they are going
to feel tomorrow. High levels of worry are associated with increased threat and
negative content in cognitive representations of illness [71]. Worry predicts anxious
and depressive symptoms and correlates positively with a disengagement of coping
efforts, and negatively with perceived coping effectiveness [72].

Among the many worries and concerns of IBD patients in relation to the disease, the
most important are related to surgery, energy level, having an ostomy bag, the uncertain
nature of the disease, the effects of medication, being a burden on others, loss of bowel
control, developing cancer, the ability to achieve full potential, pain or suffering [1, 2,
63, 64, 73]. The illness may lead to several consequences in the person’s life affecting
work, education, family life, sexual life and social relationships. Making adjustments
becomes part of everyday life. The patient’s worries and concerns may also decrease
HRQOL and affect the clinical outcome.

Some young people with CD describe life as a roller coaster of fears and hopes, the
known and the unknown. They experience extreme exhaustion, debilitating surgery,
and near-death experiences as they seesaw between wellness and illness, and hope for a
better future [74]. Many patients with IBD spend considerable time thinking and
worrying, and planning around the disease [75]. Some patients have described that even
in remission they find it difficult to feel secure because the habit of being ill is so
strong. It can take them several months of remission before they feel confident enough
to participate in different activities [10].

2.5 DEPRESSION AND ANXIETY

There is a higher rate of depression and anxiety in IBD patients than in the general
population [76]. There also seem to be more severe depressive and anxiety symptoms
when the IBD is active [8, 76]. Patients with CD have more anxiety and depression
compared with UC patients [8, 53].

Patients with IBD may have great psychosocial restrictions due to their disease and
express a greater need for psychological interventions than patients with rheumatoid
arthritis. The psychological factors are mainly worries about the impact of the disease
and anxiety [77].



2.6 COPING

People with chronic diseases may have major limitations in physical, emotional, social
and occupational functioning. It has been shown that psychological factors, in
particular cognitive representations, coping efforts, and appraisals of coping efforts,
play a crucial role in adaptation to a chronic disease. Coping behaviours are influenced
by the person’s representation of the illness and appraisals of coping efforts. Coping
efforts aim to avoid or reduce the negative consequences of the illness [78]. Coping
has been defined as constantly changing cognitive and behavioural efforts to manage
specific external and/or internal demands that are appraised as taxing or exceeding the
resources of a person [79]. The threat of illness may produce an emotional response.
This emotion might increase or decrease the intensity of illness symptoms and generate
symptoms that could be confused with those of the illness. This could lead a person to
concentrate on the most negative consequences of the illness [80].

Coping is a process that changes over time and across situations. During the process of
coping, the situation itself or the person’s feelings about it change; this requires new
appraisals, which in turn leads to new coping strategies [79]

In patients with IBD, the most frequently used coping strategies are characterized by
optimism, self-reliance, confrontation, acceptance, and seeking emotional support [8,
81]. IBD patients often wished that the problem would go away, tried to keep the
situation under control, or hoped that things would get better [8, 82]. Many patients
also tried to think positively and tried to keep their feelings under control [8].

Less effective coping strategies such as substance use, expressing anger, self-distraction
and self-blame are associated with higher disability, psychological distress and poorer
physical and mental health [81]. Depressive coping is characterized by social
withdrawal, irritable behaviour towards others, self-pity, and pessimistic thinking.
Depressive coping is dysfunctional with regard to emotional and physical well-being
and is strongly and negatively associated with reduced HRQOL [60, 63].

2.7 COMPLIANCE AND ADHERENCE

Non-adherence and non-compliance is common in IBD and may result in more
relapses. Those who are most non-adherent are young patients, when they are in
remission and taking maintenance therapies for IBD [83]. This may result in an overuse
of health resources with a shift from cost-effective preventive care to more emergency
treatment of relapses. It may also lead to financial loss due to the patients’ inability to
work, or that family members have to take time off work to take care of patients [84].
Shared decision-making between patients and physicians appears to be more powerful
when it comes to encouraging the patient regarding adherence and compliance [83-85].
Patient education is another way to deal with this [83, 84].

2.8 INFORMATION AND EDUCATION

Perceived level of IBD information correlates with patients’ concerns. Lower scores for
the level of information are associated with more concerns [73]. Patient education can



lead to more effective coping strategies, less anxiety and depression, and reduced IBD
symptoms [86]. IBD patients call for information about their disease and how to
manage it, but they want more than they are given [87, 88].

How should IBD patients be educated about their disease? Among the different ways
that have been tested, group-based education programmes have been very much
appreciated by patients, and knowledge scores have been improved. These programmes
include between four and nine sessions, of around two to three hours per session,
covering various topics, which are most often presented by gastroenterologists,
dieticians, surgeons, psychologists, social workers, and nurses. The groups contain
about 8-12 patients and in some education programmes family members are welcome
[86, 89-91].

It is important to give disease-related information to newly diagnosed patients. These
patients often need several clinical visits at the beginning of their disease to ensure that
all important issues are covered [84, 92].

Self-management is a way to teach patients with a chronic disease to be more involved
in their own care. This has been tested in the form of a patient guidebook, which
contains information about investigation and treatment. It also contains self-
management of IBD and indicated areas where patient choice might influence treatment
decisions. Guided self-management is a written plan to which patients can refer when
making decisions about treatment and the need for service contact [93]. They need to
work in partnership with their doctors, and this can be achieved by using patient-
centred consultants. The gastroenterologists or specialist nurses should however be
trained in patient-centred communication for the self-management to be as effective as
possible [94].

Many patients with IBD are young and eager to learn more about their disease. A
considerable amount of medical information is readily accessible on the Internet and it
is quite common that newly diagnosed IBD patients are already well informed on their
first visit to the clinic. Gastroenterologists and specialist nurses need to learn more
about the information that is available on the Internet in order to help the patients find
and use appropriate websites [84].

Knowledge about the disease and how to manage it is essential for patients with a
chronic disease such as IBD. This may have a positive influence on HRQOL and the
capacity to handle treatment.



3 RATIONALE

The incidence of IBD has increased. Due to the increasing number of patients and the
fact that the number of healthcare professionals is not increasing, it is becoming
essential to learn more about HRQOL. Which patients have the greatest need for
education and support? It has been shown in the literature that patients with IBD have
poor HRQOL compared with a healthy population. They also have a number of worries
and concerns. IBD patients need and call for disease-related information, but there are
still some questions remaining about how this information should be provided in order
to increase HRQOL. It is also important to gain more knowledge about the issues that
are most burdensome for IBD patients. This helps to individualize patient education
and support. Healthcare professionals can then focus on these topics, with the aim of
reducing patients’ IBD symptoms and stress, and promoting effective coping strategies.
In the long run this could lead to fewer worries, improved HRQOL, and fewer relapses.

Several studies have shown that disease activity is the most important factor for
reduced HRQOL. It is therefore fundamental to gain more information about what may
trigger relapses in IBD, especially if the trigger can be influenced. In this way patients
can be better informed and better supported in this area, which could lead to fewer
relapses and increased HRQOL.

It is extremely important to have a deeper insight into HRQOL and the worries and
concerns of IBD patients, in order to better understand them. In this way we can
develop more effective nursing intervention programmes, providing the best possible
education and support. It is essential to have the right measurements in order to identify
which patients have the greatest need of education and support, and to identify which
issues patients are most worried about. For further studies in this area it is also
important to find a good tool for measuring trigger factors for relapses. All this may
influence the clinical course for the patients.



4 AIMS OF THE THESIS
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GENERAL AIM

The general aim of this thesis was to gain scientific evidence about worries and
concerns, HRQOL, and trigger factors for relapses, and to develop and evaluate an
education programme.

4.2 SPECIFIC AIMS

The specific aims for each study were:
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To create an education programme which would be suitable for patients with
newly diagnosed IBD and which could be readily applied at the clinic, and to
investigate whether a group-based education programme could improve
HRQOL among patients with IBD (Study I).

To identify predictors of low HRQOL among patients with IBD and make a
comparison between CD and UC with respect to disease duration (Study II).
To validate the factor structure in the Swedish version of the RFIPC and to
explore how these hypothesized different factors are associated with HRQOL
and general health (Study III).

To examine whether perceived stress has a short-term acute effect, i.e. whether
it acts as a trigger, for the risk of relapse in IBD (Study IV).



5 METHODS

Table 1. Overview of Studies I-IV

Study I Study 11 Study 11T Study IV
Design Randomized Cross sectional Methological Case-crossover
controlled trial study study study
Inclusion CD or UC CD or UC CD or UC CD or UC
criteria <2 years duration | <2 years or > 5 Clinical remission | <2 years of
Clinical remission | years of duration | No other chronic | duration
No other chronic | Clinical remission | disease Clinical remission
disease No other chronic | Swedish language | No other chronic
Swedish language | disease disease
Swedish language Swedish language
No surgery due to
IBD
Participants | N=93 N=197 N=195 N=60
Main Education, HRQOL Worries and Stress
outcome HRQOL concern
5.1 INSTRUMENTS

A combination of generic and disease-specific questionnaires was used in Studies I and
I1, to describe and measure HRQOL and worries and concerns in patients with IBD. In
Study 111, the same combination was used but in order to validate one of the disease-

specific questionnaires. In Study IV, a structured diary was used.

Table 2. Overview of instruments used in Studies I-IV

Instruments Study I Study I Study IIl  Study IV
The Health Index X X X

The SOC X X

The IBDQ X X X

The RFIPC X X X

Evaluation of education X

The Diary X
HBI X X X
UC-DAI X X X
Truelove & Witts Index X

5.1.1 The Health Index

The Health Index (HI), used in Studies I, I, and III, is a generic questionnaire. It
contains nine questions describing the patient’s general health [95], and includes

questions regarding energy, temper, fatigue, loneliness, sleep, vertigo, bowel function,
pain and mobility. Each question is graded: 1=very poor, 2=rather poor, 3=rather good,
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4=very good. The total score ranges from 9 (very poor general health) to 36 (very good
general health). The internal consistency reliability measured with Cronbach’s alpha
coefficient reached acceptable levels in all studies using the HI.

5.1.2 The Sense of Coherence Scale

The short form of the Sense of Coherence (SOC) questionnaire, used in Studies I and
I1, is a generic instrument that measures coping capacity [96]. The concept of SOC
includes three components: the perception of comprehensibility, manageability, and
meaningfulness. The questionnaire contains 13 questions, each with a scale graded
from 1 to 7. Possible scores range from 13 to 91. A high score indicates a strong sense
of coherence. With a strong sense of coherence, it is more likely that a person will cope
successfully with stressful situations. The rationale for using this questionnaire is based
on an increased interest in the phenomenon of coping related to stress, and the way in
which this is related to illness and health. The SOC questionnaire has been shown to
have adequate reliability and validity in Sweden [97, 98]. The internal consistency
reliability measured with Cronbach’s alpha coefficient reached acceptable levels in all
studies using the SOC.

5.1.3 The Inflammatory Bowel Disease Questionnaire

The Inflammatory Bowel Disease Questionnaire (IBDQ), used in Studies I, II, and III,
is a disease-specific questionnaire used for assessing HRQOL in patients with IBD. It
has 32 items, divided into four subscales: bowel symptoms (bowel movements and
abdominal pain), systemic symptoms (fatigue and sleep), emotional function (irritation,
depression and aggression), and social function (ability to work and participate in social
activities). The IBDQ has been shown to be a reliable and sensitive measure of
HRQOL [99, 100] and it has been validated in Sweden [101, 102]. In Studies I, II, and
I1I, we used the response option that is used in the UK version of the IBDQ, since it is
more differentiated [103]. In this version, a 4-graded Lickert scale is used instead of the
7-graded Lickert scale that was developed by Guyatt et al. [99]. Score 1 represents the
“best function” and score 4 represents the “worst function”. We used all 32 items [99]
and the total score ranges from 32 (optimal HRQOL) to 128 (worst HRQOL). The
modified version of the IBDQ was tested for reliability and validity in Study I by using
Cronbach’s alpha coefficient and Rasch analysis [104]. The internal consistency
reliability measured with Cronbach’s alpha coefficient reached acceptable levels in all
studies using the IBDQ.

5.1.4 The Rating Form of Inflammatory Bowel Disease Patient
Concerns

The Rating Form of Inflammatory Bowel Disease Patient Concerns (RFIPC), used in
Studies I, II, and III, is a disease-specific questionnaire that rates important worries and
concerns of patients with IBD. The RFIPC contains 25 items or concerns that are
graded on 100 mm visual analogue scales, where the extremes are 0 mm="not at all”,
and 100 mm="a great deal”. The basic formulation is “Because of your condition, how
concerned are you about...?” The items or concerns are for example “having surgery”,

“feeling alone”, “uncertain nature of the disease”, “effects on medication”, “being a
burden on others”, “loss of sexual drive”. It has been shown that the RFIPC is a reliable
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and sensitive measure of the worries and concerns expressed by patients with IBD, for
use in clinical care and in research [1]. In the original version of the RFIPC, the 25
items are divided into four factors: impact of the disease, sexual intimacy,
complications of the disease and body stigma. In Sweden it is mostly the sum score (the
mean of the 25 items) that is reported in the studies using the questionnaire. In Studies I
and II, we reported the results of the RFIPC by displaying the sum score. In Study 111,
we validated the factor structure. The internal consistency reliability measured with
Cronbach’s alpha coefficient reached acceptable levels in all studies using the RFIPC.

5.1.5 Evaluation of the Education Programme

The patients in the intervention group in Study I filled in a questionnaire for evaluation
of the group-based education programme. The patients were asked about the point of
time for the sessions, how the group was composed and how satisfied they were with
the education programme. Response alternatives were graded from 1 to 7, where 1 was
the worst score and 7 the best possible score. The patients were also asked about their
general opinion of the education programme.

5.1.6 The Diary

To collect information regarding symptoms of IBD and a number of potential triggers,
a diary was constructed for Study IV. The potential triggers included were based on
previous literature reported on possible triggers for relapse [34, 105]. Questions in the
diary were used to identify relapses and concerned number of loose stools during
daytime and night-time, occurrence of urgency, blood in stools, and abdominal pain,
with a scale graded from 0 to 4 (0 = no problem to 4 = all the time). One question
concerned the patients’ general well-being, with a response scale graded from 0 to 4 (0
= very good to 4 = very bad). Perceived stress was measured with the question “Have
you felt stressed today?”” and a five-graded response scale ranging from 0 to 4 (0 = not
at all to 4 = a lot). Another question concerned changes in food intake regarding sugar,
fat, and fibre graded on a three-point scale. A further question dealt with smoking; 0 =
no (non-smoker) and 1 = yes (smoker), and if “yes” the patients had to state the number
of cigarettes per day. The non-smokers were asked if they had stopped smoking and if
so, when. The last question dealt with having an infection, for example a cold or an
enteric infection, and whether they had taken antibiotics, with two response
alternatives, 0 =no and 1 = yes. In the diary it was also possible for patients to state if
their medical treatment had been changed, and to give information about additional
trigger factors such as divergences from their normal life situations.

Patients were instructed to fill in the diary every day during 26 weeks.

5.1.7 The Truelove and Witts Index

The Truelove and Witts Index is commonly used to assess disease severity. The
severity of the illness is assessed according to severe, moderate, and mild. Severe
disease is when the patient has diarrhoea six or more times a day with macroscopic
blood in the stools, fever, tachycardia, and anaemia. Mild disease is when the patient
has mild diarrhoea (maximum four times per day) with no more than a small amount of
macroscopic blood in the stools, no fever, no tachycardia, and no severe anaemia.
Moderate disease is between severe and mild [106]. In Study IV, the Truelove and
Witts Index was used to identify relapses.
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5.1.8 The Harvey-Bradshaw Index

The Harvey-Bradshaw Index (HBI) was developed to assess the degree of illness in
patients with CD. The criteria included are: number of liquid or soft stools per day,
abdominal pain rating (0-3), general well-being rating (0-4), presence of abdominal
mass (0=none, 1=dubious, 2=definite, 3=definite and tender), complications: arthralgia,
uveitis, erythema nodosum, pyoderma gangrenosum, anal fissure, new fistula, abscess
(score 1 per item). An HBI score of less than five is defined as being in remission, 5 to
7 as mildly active disease, 8 to 16 as moderately active disease, and >16 as severely
active disease [107, 108]. The HBI was used in Studies II, III, and IV to assess whether
the patients were in remission before inclusion.

5.1.9 The Ulcerative Colitis Disease Activity Index

The Ulcerative Colitis Disease Activity Index (UC-DALI) is used to measure degree of
illness in UC. The UC-DALI is the sum of scores from four criteria: stool frequency,
rectal bleeding, mucosal appearance, investigator’s rating of disease activity. Each of
the criteria can be ranked from 0-3. UC in remission is defined as two or fewer points.
Severe disease is defined as greater than nine points [109]. The UC-DAI was used in
Studies I1, I1I, and IV to determine if patients were in remission before they were

included.

5.2 PARTICIPANTS AND PROCEDURE

In Studies 1, II, and III, missing values are accounted for by using the mean substitution
procedure. The missing values for a variable are replaced by a mean value of that
variable, calculated from all valid responses [110].

5.2.1 Studyl

Fulfilled the inclusion
criteria n=116

.

Intervention group

n=55

/

Dropped out
n=3

\

Included
n=99
Control group
Baseline n=44 Dropped out
n=6
‘ Education programme Control group
n=38
~al Dropped out
n=6

Intervention group
n=52

Figurel. Overview of participants and dropouts in Study I
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Participants

Patients suffering from CD or UC for less than two years, who were in clinical
remission and visited the IBD clinic at Danderyd Hospital between November 2002
and November 2004, were invited to participate in the study. To be included, they were
to suffer from no other chronic diseases, have a good understanding of the Swedish
language and be able to fill in a questionnaire. Clinical remission was defined as having
no bowel symptoms associated with active disease, i.e. no diarrhoea or blood in the
stools, and undergoing no acute treatment. A total of 116 patients fulfilled the inclusion
criteria and were invited to participate in the study. Ninety-nine patients (85%) gave
their informed consent. Fifty-five patients were randomized to the intervention group
and 44 patients were randomized to the control group. Six patients in the control group
dropped out when they were informed that they had not been randomized to the
intervention group. The control group therefore remained at 38 patients.

Procedure

The 116 patients who fulfilled the inclusion criteria were sent a letter enclosing written
information about the study, and the questionnaires. Randomization was performed by
using blocks of 20 patients: 10 were allocated to either an intervention group or a
control group. Both groups completed the questionnaires at baseline and after six
months. The intervention group also completed the questionnaires after the group-based
education programme, one month after baseline.

Three patients in the intervention group and six patients in the control group did not
return the questionnaires at the six-month measurement. After two reminders they were
excluded from the study. The analyses are therefore restricted to “per protocol”
analyses.

When the patients were included in the study they were in clinical remission. The
patients’ files were scrutinized to identify illness activity during the six-month study
period.

The multi-professional group-based education programme

The content of the multi-professional, group-based education programme was first
tested in a pilot study including eleven participants. The result showed that the content
was well suited for patients with IBD with the exception of the number of sessions.
Many of the patients had difficulty finding time to participate in an education
programme. Therefore, after the evaluation, the number of sessions was reduced from
four to three. The intervention group was divided into groups of eight to ten patients,
and each patient was invited to bring a significant other of his/her own choice. The
patients with CD and the patients with UC were divided into separate groups. The
education programme was held once a week and consisted of three two-hour sessions.
It was scheduled in the evening for the convenience of the patients. A specialist nurse,
gastroenterologist, dietician and a medical social worker gave the lectures. The
specialist nurse worked as a coordinator and attended every meeting. The content was
based on clinical experience, literature studies and contacts with other
gastroenterological clinics with experience of similar education programmes. The
topics for the sessions were aetiology and nature of the diseases, examinations,
treatments, side effects, new research, nutrition, financial issues, psychological
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reactions, coping, behavioural changes, information concerning the organization and
care of IBD patients at the clinic, and demonstration of a sigmoideoscope. During every
session there was time to ask questions and to discuss personal experiences. At the last
session, the patients received a written summary of the contents of the education
programme.

5.2.2 Study i
Fulfilled the inclusion
criteria n=319
Included
n=197
/ A A 4 \
CD CD uc uc
Short-duration Long-duration Short-duration Long-duration
group group group group
n=44 n=39 n=40 n=74

Figure 2. Overview of participants in Study II

Participants

Patients with CD or UC who were in clinical remission and receiving care at the IBD
clinic at Danderyd Hospital were invited to participate in the study. To be included,
they were to suffer from have no other chronic diseases, have a good understanding of
the Swedish language and be able to fill in a questionnaire. They were to have had the
disease for less than two years (short-duration group) or more than five years (long-
duration group). Clinical remission was defined as having no bowel symptoms
associated with active disease, i.e. no diarrhoea, no blood in stools and no acute
treatment. Furthermore, UC patients were to have an UC-DALI score of 2 or less [109],
and CD patients were to have a HBIc score of less than 5 [107, 108]. A total of 319
patients matched the inclusion criteria and were invited to participate in the study. A
total of 197 patients (61%) gave their informed consent and were included. The study
population was then divided into a CD group and an UC group. Each group was also
divided into separate groups based on short disease duration (less than two years) or
long disease duration (more than five years). In the CD group there were 44 patients
with short disease duration and 39 patients with long disease duration. In the UC group
there were 40 patients with short disease duration and 74 patients with long disease
duration.
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Procedure

A letter with information about the study and the four questionnaires was sent to the
319 patients that fulfilled the inclusion criteria. One reminder was sent to non-
responders after six weeks. The questionnaires were completed on one occasion.

5.2.3 Study lll

Participants

A total of 195 patients with CD and UC who were receiving care at the IBD clinic at
Danderyd Hospital were included in the study. They were to be in clinical remission,
suffer from no other chronic diseases, have a good understanding of the Swedish
language, and be able to fill in a questionnaire. Clinical remission was defined as
having no bowel symptoms associated with active disease, i.e. no diarrhoea, no blood
in stools and no acute treatment. Furthermore, UC patients were to have an UC-DAI
score of 2 or less, and CD patients were to have an HBI score of less than 5.

Procedure
The patients were sent a letter including information about the study, the RFIPC, the
IBDQ and the HI. The patients filled in the questionnaires on one occasion.

5.2.4 Study IV

Fulfilled the inclusion
criteria n=113

Included Completed 26 weeks
n=60 n=50

Figure 3. Overview of participants in Study IV

Participants

A nurse specially trained in IBD, identified the patients from a local register at the IBD
clinic at Danderyd Hospital. Those who were eligible for participation were patients
with CD or UC, who had suffered from the disease for less than two years, had no other
chronic diseases, had not undergone surgery due to their IBD, and were in clinical
remission. Clinical remission was defined as having no bowel symptoms associated
with active disease, i.e. no diarrhoea, no blood in stools and no acute treatment.
Furthermore, UC patients were to have an UC-DAI score of 2 or less, and CD patients
were to have an HBI score of less than 5. A total of 113 non-consecutive patients were
invited to participate, and 60 (53%) accepted and were included. Of these 60 patients,
50 (84%) participated throughout the whole study. The ten patients who discontinued
stated reasons such as low motivation or forgetting to fill in the diary, or they
experienced that it was not meaningful since there was no variation in the reported
variables.
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Procedure

After identification, the patients were sent a letter including information about the
study. Those who gave informed consent were then given detailed information by
telephone. After being included, the patients were instructed to fill in a diary every day
during a 26-week period. They were asked to send in completed diary pages every
fourth week. If the pages were not sent in, a reminder was sent after four weeks.

A pre-test study was conducted before the main study. Two patients tested the designed
diary by filling it in every day for one month. After the pre-test study the diary was
slightly adjusted. For example, an open question was added to give the participants the
opportunity to provide other subjective information.

Relapse of IBD was defined in the diary according to Trulove and Witt criteria [106],
i.e. blood in stools for patients with UC and for patients with CD in the colon. For
patients with CD in the small bowel, relapse was defined as more than two consecutive
days of abdominal pain. Identified relapses in the diary were checked by scrutinizing
the medical files.

Onset of a relapse was considered as the first day with a relapse. A relapse was
considered as over when 14 consecutive days had passed with no blood in stools, no
diarrhoea, or no abdominal pain.

The case-crossover design was used. This is an epidemiological design developed to
study triggers for acute events, and constitutes a valuable methodology for establishing
causality between stress and relapses in IBD [111]. The method departs from the
assumption that if there are factors influencing the onset of an outcome, in this case a
relapse in IBD, these would more often be present during a period just before the onset
than during periods further from the onset [112]. Only cases were examined and were
self-matched by serving as their own controls.

5.3 DATA ANALYSIS

Table 3. Overview of statistical analysis used in Studies I-IV

Statistical analysis Studyl  Studyll Study III Study IV
Student’s t-test X X

Chi-squared test X X

ANOVA X

Mann-Whitney U-test X X
Spearman’s correlation X X

Pearson’s correlation X

Second-order factor analysis X

MANCOVA X

CFA X
Cronbach’s alpha X
Matched-pair interval X
Usual frequency X
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Student’s t-test and the chi-squared test were performed to compare demographic
background data between the intervention group and the control group (Study I), and
between the short-duration groups and the long-duration groups (Study II).

Cronbach’s alpha coefficients were calculated for the instruments HI (Studies I, II, III),
SOC (Studies I, IT), the IBDQ (Studies I, 11, 1II), and the RFIPC (Studies 1, 11, III) to
provide measures of internal consistency.

5.3.1 Analysis Study |

In order to compare the intervention group with the control group at baseline and at six
months, and for comparisons in the intervention group at baseline, one month, and six
months, analysis of variance (ANOVA) with repeated measures was performed. The
Mann-Whitney U-test was used for more detailed analysis of the changes over time.
Correlation between variables was calculated using Spearman’s rank correlation.

5.3.2 Analysis Study Il

Correlation between variables was calculated by using Pearson’s correlation
coefficient. Significant correlations were displayed for both CD patients and UC
patients between the HI, the IBDQ and the RFIPC. A 2 x 2 multivariate analysis of
covariance (MANCOVA) with SOC and natural log-transformed number of relapses as
covariates was performed to examine the impact of diagnosis and disease duration.

5.3.3 Analysis Study lll

Confirmatory factor analysis (CFA) was performed on the variance-covariance matrix
of the RFIPC items to assess the fit of the factorial structure of the RFIPC to the data.
Cronbach’s alpha coefficient was calculated to test reliability. In order to follow up the
results from the CFA, Spearman’s correlation analysis and the Mann-Whitney U-test
were performed.

5.3.4 Analysis Study IV

Exposure frequency during the period just before onset of a relapse (the case period)
was compared with exposure frequency during one or several control periods during
remission. The matched-pair interval approach and the usual frequency approach were
performed. The matched-pair interval approach uses exposure status during a matched
time period, e.g. the same weekday as the day before the onset of a relapse, but a week
earlier. The usual frequency approach was based on the frequency of exposed days
during the control period. The 1-7 days prior to the onset of a relapse were considered
as the case period and the 8-14 days prior to the onset of a relapse were considered as
the control period. Hazard periods of varying length were tested.

Conditional logistic regression was used in the matched-pair interval approach for
estimation of odds ratio (OR) and 95% confidence intervals. Standard Mantel-Haenzel
estimates for sparse data were used for analysis in the usual frequency approach for
estimation of OR and 95% confidence intervals.
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6 ETHICAL CONSIDERATIONS

The four studies were all approved by the local Ethics Committee, Karolinska Institutet
(Dnr. 01-224, 04-813T).

In all four studies, the patients received written information about the study. The
information included the aim of the study and assurance of confidentiality. The patients
were also informed that participation was voluntary and that they could withdraw from
the study at any time. The patients were asked to give their informed consent if they
wanted to participate in the study.

All data were handled anonymously. The questionnaires used in Studies I, II, IIT and
the diary in Study IV were provided with a patient code to ensure confidentiality. The
patient codes and the information about the patients’ names are stored in two different
locked safes.

In Study I, the patients in the control group were invited to participate in the education
programme after completion of the questionnaires at the six-month measurement.
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7 RESULTS

7.1 HRQOL AND PATIENT EDUCATION (STUDY I)

There were no differences between the intervention group and the control group
regarding demographic and disease-related factors.

A significant difference was found when comparing the RFIPC at baseline and one
month later, showing that patients had lower RFIPC scores immediately after the
education programme. When comparing with the control group, no improvement could
be seen in HRQOL in patients with IBD at the six-month follow-up. The education
programme was highly appreciated by the patients.

A significant correlation was found for all patients between the HI and the IBDQ, and
the HI and the RFIPC, in the measurements at baseline and at six months, indicating
that the higher the perceived general health, the better the perceived HRQOL. There
were no differences in gender for any of the measurements.

7.2 PREDICTORS OF LOW HRQOL (STUDY II)

There were no differences between the groups regarding demographic and disease-
related factors, except for patients in the long-duration groups who had a significantly
larger number of relapses compared with patients in the short-duration groups.

Disease duration had a significant effect on HRQOL,; scores of HRQOL were lower for
patients with short disease duration than for patients with long disease duration. There
were no significant differences in HRQOL between patients diagnosed with CD and
UC. The analysis showed a significant interaction between diagnosis and disease
duration with regard to HI and the IBDQ. The analysis displayed significantly lower
scores on the HI (low HRQOL) and higher scores on the IBDQ (low HRQOL) for CD
patients with short disease duration than the other groups.
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Figure 4. The Health Index and the IBDQ as dependent variables in a MANCOVA
with Sense of Coherence and log-transformed number of relapses as covariates, and
disease duration and Diagnosis x Disease duration as independent variables with
significant effects. Estimated means in the figure are presented as z-scores at Sense of
Coherence Z=0.08, and log-transformed number of relapses Z=0.90.

7.3 WORRIES AND CONCERNS (STUDY liI)

Three models of the RFIPC were tested. The first model to be validated was the single-
factor model of the RFIPC, which is based on the assumption that the variance in the
questionnaire could be placed in one single factor of worry. The one-single factor
model is the most commonly used scoring procedure in Sweden. The second model
was the four-factor model according to Drossman et al. [1], in which the RFIPC
consists of four distinct factors: impact of disease, sexual intimacy, complications, and
body stigma. The third and final model was the four-factor model with the addition of
correlated error terms between item 5 (developing cancer) and item 6 (dying early), and
item 16 (having surgery) and item 17 (having an ostomy bag). Inclusion of correlated
error terms for subgroups of items is generally not recommended. However, it was
considered to be appropriate in this analysis due to clinical observations. An ostomy
bag is often the consequence of having surgery, and the fear of dying early is normally
related to concerns about developing cancer.

The analysis showed that the single-factor model had poor fit indices. The four-factor
model displayed better fit compared with the single-factor model, but failed to
approximate the established thresholds for the fit indices. The four-factor model
permitted correlated error terms between items 5 and 6, and items 16 and 17 displayed
the most adequate fit. All Cronbach’s alpha coefficients for the factors in the final
model were acceptable (all alphas >0.88).

Significant correlations were found between the four factors of the RFIPC and the four
factors of the IBDQ and the HI. The correlation between the four factors of the RFIPC
and emotional function (the IBDQ) showed the highest correlation coefficients, while
correlation coefficients regarding systemic symptoms showed the lowest correlations.
Greater worries and concerns regarding impact of disease were reported by CD patients
than by UC patients (statistically significant).
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Figure 5. Graphical representation of the correlated four-factor model of the RFIPC.
The factor loadings are standardized loadings.

7.4 STRESS AS A TRIGGER FACTOR (STUDY IV)

Twenty-five patients experienced one or several relapses during the data collection, and
a total of 42 relapses were identified. Of the potential trigger factors included in the
diary it was only perceived stress that displayed an effect. In 19 of the 42 relapses the
patients were exposed to stress on the day before the onset of a relapse. Stress on one
day increased the risk of relapse on the next day with an OR of 2.48 (95% CI 1.07-
5.78) for the usual frequency, and 2.67 (95% CI 0.71-10.05) for the matched-pair
interval analyses. No increased effect estimates were found for hazard periods further
than one day from onset.
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When stratifying level of stress, the analysis showed an effect for high levels of
perceived stress. When reporting “quite a lot” of stress, an OR of 4.8 (95% CI 1.09-
21.10) was found. No statistically increased risk for lower levels of perceived stress
was displayed, although elevated effect estimates were found for “some” stress. No one
reported having “a lot” of stress during the day before onset of a relapse. Stratification
of the analysis with respect to diagnosis gave an OR of 7.33 (95% CI 0.94-57.33) for
CD patients, and 1.88 (95% CI 0.94-4.87) for UC patients.

If the analysis was restricted to the first relapse during follow-up, this did not change
the results.

Table 4. Odds ratio (OR) for relapse in IBD after exposure to stress during the previous day, 95%
confidence interval (95% CI)

Analytical approach Level of stress
1 2 3 4
Odds 95% Odds 95% Odds 95%
ratio confidence ratio confidence ratio confidence
interval interval interval
Usual frequency 1.38 (0.60-3.16) 2.57  (0.55-11.93) 4.8 (1.09-21.10)
(95% CI)
Matched-pair 1.00  (0.32-3.10)  3.00 (0.31-28.84) 4.00  (0.45-35.79) -
interval
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8 DISCUSSION

The general aim of this thesis was to gain scientific evidence about worries and
concerns, HRQOL, and trigger factors for relapses, and to develop and evaluate an
education programme. In Studies II and III, newly diagnosed CD patients were found to
have the lowest HRQOL, and a questionnaire for measuring worries and concerns was
validated. In Study IV, perceived stress was identified as an important factor in
triggering relapses in IBD. In Study I, a group-based education programme was
developed and evaluated. The education programme was highly appreciated by the
patients but no improvements in HRQOL could be found.

In the following sections, the discussion will focus on each topic in this thesis.

8.1 HRQOL AND PATIENT EDUCATION

The multi-professional group-based education programme was highly appreciated by
the patients. An improvement in HRQOL could be seen in the intervention group
immediately after the education programme. However, no improvement in HRQOL
could be found six months after attending the education programme when comparing
with a control group. These results correspond with other studies where HRQOL was
also investigated in IBD patients after attending group-based education programmes.
No improvement in HRQOL was found in any of these studies, but the education
programmes were highly appreciated by the patients [86, 89, 90, 113]. Another study
found that a group-based education programme improved patient knowledge and
patient satisfaction, but no improvement could be found in HRQOL here either [91].
Moser et al. found a significant correlation between patients’ worries and concerns and
their perceived level of information. Lower scores of information level were associated
with greater concerns [73].

HRQOL is positively influenced by “providing information” [114], but several
questions still remain about the best way of doing this. Being part of a group can
provide support simply due to the group dynamic. In one study it could be shown that
there was an improvement in emotional and social aspects of HRQOL after attending a
support group [115]. There are some differences between this study and Study I in this
thesis. They had meetings once a month for 24 months, while we had a total of only
three meetings, once a week.

The intervention group had better HRQOL scores immediately after attending the
education programme. However, this improvement could not be found six months after
the education programme. This short-term effect is similar to a result in a study that
analyzed the effect of a comprehensive lifestyle modification programme using an
intervention group and a control group [116]. A significant great improvement in Short-
Form 36 scale physical function and a significant great reduction in anxiety scores
could be seen three months after the programme. An improvement could also be seen in
the IBDQ scores, although not significant, but no significant differences between the
intervention group and the control group were found after twelve months. In another
study, a short-term effect could be detected when CD patients were given access to a
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nurse-led counselling service. An improvement could be seen in HRQOL after six
months but the effect was not sustained for 12 months [117].

In one study, disease-related information was found to result in deteriorated HRQOL
[118], but the information was given in the form of information booklets and it may be
ineffective to provide disease-related information without the opportunity to discuss
questions or concerns that arise. Furthermore, the participants may not have bothered to
read the information booklets. Another explanation for the fact that there was no
improvement in HRQOL in either this study or our study might be that the patients
were perhaps not in remission. Symptom severity is one of the most important
associations with reduced HRQOL [4-7, 49, 53, 56-60].

The education programme could readily be applied in the clinic. It was held at the
hospital and lectures were given by the working staff, so rooms and lecturers were easy
to organize. Even if no improvement could be found in HRQOL after attending a multi-
professional group-based education programme, the patients were positive and satistied
overall.

8.2 PREDICTORS OF LOW HRQOL

Study II showed that HRQOL was poorer for patients with short disease duration than
for patients with long disease duration. There were no differences between CD and UC
patients. However, a significant effect on the interaction between diagnosis and
duration was found, indicating that patients with CD and short disease duration have
the poorest HRQOL.

These results contradict the results from another study where no differences in HRQOL
could be found between CD patients with long disease duration and patients with short
disease duration [9]. However, it is difficult to compare these results with those of
Study II, since they compared patients who had been diagnosed less than 10 years
earlier with patients whose diagnosis was more than 20 years old. The patients in the
short-duration group in this study were comparable with the patients in the long-
duration group in Study II.

Several studies have examined whether there are any differences in HRQOL between
CD patients and UC patients. In Study II, no differences could be found between CD
patients and UC patients when only diagnosis was considered. This correlates with
other studies [5, 62, 63]. However, some studies have found that CD patients have
poorer HRQOL [3, 8, 53, 61]. CD patients are more often in hospital compared with
UC patients, and they also have more re-admissions [119]. Since CD and UC differ in
several ways, for example in symptoms and complications, it makes sense not to treat
the diseases in the same way, also with regard to giving disease-related information.

Few studies have investigated whether there are differences in HRQOL due to disease
duration. One study compared CD patients and UC patients in their first relapse with
patients who had reported at least three relapses [65]. In contrast to Study II, no
difference in HRQOL could be found, indicating that it is similar in debut and recurrent
relapses for both CD patients and UC patients. However, the designs in the two studies
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are very different, making it difficult to compare them. For example, for the patients in
the group with several relapses, disease duration was five years at the most. In Study II,
the mean number of years for disease duration of the patients in the long-duration group
was 14 years for CD patients and 12 years for UC patients. As in Study II, other studies
have found that patients with long disease duration have better HRQOL [5, 7, 120]. The
most common course seems to be a decrease in symptoms over time [20, 21]. Since
disease activity is the most important factor for decreased HRQOL, this may be one
reason why the patients in the long-duration group had better HRQOL. However, here
too, there are some contradictory findings. Etienney et al. examined CD patients and
could find no evidence that CD activity burned out in time [121].

One study found that 20% of IBD patients expressed a need for psychotherapy.
Anxiety, worries and short disease duration were some of the reasons for this [77].
Non-adherence is a common problem in IBD. Non-adherence increases when the
patients are < 40 years old and have disease duration < 5 years. Poor adherence may
result in more frequent relapses and a disabling disease course [83]. One way of
increasing adherence is to give the patients disease-related education. Since the number
of patients with IBD is increasing, it is important to know which patients have the
greatest need of education. It is also important to gain more insight into which issues an
education programme should concentrate on. In this way an education programme that
focuses on the most important topics could be provided for a special patient group. The
results in Study II suggest that it is newly diagnosed CD patients that need disease-
related education most. This correlates with a study that found an improvement in
HRQOL in a group of IBD patients with disease duration <3 years after attending an
education programme. No improvement in HRQOL could be found in patients with
disease duration > 3 years [90]. Bregenzer et al. also conclude that patients should be
educated at the beginning of their disease in order to achieve the optimal effect [89].

8.3 WORRIES AND CONCERNS

IBD patients have many worries and concerns related to the disease. Worries and
concerns about IBD may affect the patient’s adjustment and compliance to the illness
[2]. Patients are influenced by the seesawing of their fears and hopes. This seems to be
linked to what they know and what they do not know, and what cannot be known
because of the nature of the illness [74]. Very few patients ask friends or neighbours for
help when they need it. They either do not want people outside their closest family to
know about their condition or they do not want to impose on people [122]. However,
patients have also expressed a feeling of increasing the burden when discussing their
worries and concerns with a family member [10]. It is important for healthcare
professionals to recognize and address the worries and concerns that are important for
the patient, not only the issues that the healthcare professionals feel are important.

In both the clinical and the research setting it is essential to have validated instruments
in order to assess and measure worries and concerns in IBD patients. A more detailed
assessment of the worries and concerns provides useful information about HRQOL.
Two IBD-specific questionnaires, the IBDQ and the RFIPC, have shown adequate
validity and reliability. The RFIPC is better for reflecting the psychological and social
aspects of IBD from the patient’s point of view, while the IBDQ provides a better
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reflection of disease activity [123]. Therefore, when measuring worries and concerns in
IBD, the RFIPC is the most appropriate choice.

In Study III, the factor structure of the Swedish version of the RFIPC was validated.
The study focused on validation of the factor structure that was suggested by Drossman
[1], with a differentiation of the components of worries. In Sweden the RFIPC is most
often used by reporting the sum score or ranking the items [4, 58, 124]. The results in
Study I1I suggest that use of a single-factor model (sum score) of the RFIPC is an
unacceptable structure of this measure. This model suggests that a single underlying
uni-dimensional latent variable of the patient’s worries is manifested in the items of the
RFIPC. No matter what the worries and concerns are about, the patient is characterized
by a degree of worries and concerns. Study III displayed that a slightly modified model
of the original factor structure of RFIPC had the most acceptable fit. In this version, the
patient’s worries and concerns can be divided into distinct components: impact of
disease, sexual intimacy, complications, and body stigma. To be able to address worries
and concerns in clinical practice it is important to know specifically what each patient
is worried about. This approach provides more nuanced data and useful information in
both clinical and research settings. Healthcare professionals gain information about
what each patient is worried about and this enables them to provide the patient with
appropriate education and support. Using the RFIPC by reporting each item and/or
ranking the items is another method, although in this way it may be difficult to get an
overview of patients’ worries and concerns. The factorial structure according to
Drossman that was replicated in Study III makes it easier to gain information in a
clinical setting about which issues are most worrying for each patient. It also provides
important data in subgroups of patients. Some may have worries related to
complications, while another subgroup may worry about the impact of the disease. In
Study 111, significantly greater worries and concerns in the factor impact of disease
were reported by CD patients than by UC patients. These findings give more detailed
information about patients’ worries and concerns compared with using a sum score or
ranking of items.

The RFIPC has been validated in Sweden, both in UC patients [125] and in CD patients
[126]. In the study with CD patients, an exploratory factor analysis was conducted and
four factors similar to those of Study II and Drossman were found. However, in some
ways the factors are different from Drossman’s original factors. In this study, the
factors complications, achievements, intimacy, and stigma were found. A Norwegian
study also validated the RFIPC using exploratory factor analysis [127], finding six
factors, only one of which, sexual intimacy, was identical to a factor in Drossman’s
original validation. Another study that conducted an exploratory factor analysis could
not distinguish any factors in the RFIPC questions [128]. It was therefore concluded
that no interpretation of answers regarding different aspects of patient concerns could
be made.

Study IIT also displayed significant correlations between the factors of RFIPC and the
factors of IBDQ (bowel symptoms, systemic symptoms, social function, and emotional
function) and the HI. Furthermore, the findings showed that social function is
associated with worries concerning impact of disease and sexual intimacy but not with
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complications or body stigma. The results also suggest that bowel symptoms are
unrelated to worries about complications.

The more detailed assessment provided by using the factorial structure of the RFIPC, as
suggested by Drossman and replicated in Study III, gives more detailed information
about disease-related worries and concerns of IBD patients in both research and clinical
settings, as these components of worries are differently related to HRQOL and general
health.

8.4 STRESS AS A TRIGGER FACTOR

Study IV showed that perceived acute stress can be considered as a trigger factor for
relapses in IBD. Patients with IBD believe that the severity of the disease is affected by
stress and their attitude to life [10]. Levels of stress and the nature of what is stressful
are very similar for patients with IBD and healthy controls [129]. Those in remission
even reported lower levels of daily stress compared with the healthy controls. This may
reflect a positive rebound effect of having some relief from the disease [129]. Also, the
use of active coping strategies to deal with stress is similar no matter whether an
individual suffers from IBD or not [130].

Studies that examined the association between stress and relapses in IBD are
inconclusive. Some studies have found that stressful life events do not trigger relapses
in IBD [42, 43, 131]. In studies where no association between stress and relapses in
IBD has been found, it is most often stressful life events that are investigated. However,
other studies have shown that perceived stress may trigger a relapse in IBD [35-38].
Bernstein et al. examined both stressful life events and perceived stress, and found that
both could be considered as trigger factors for relapses in IBD [35]. Mawdsley et al.
displayed that experimental stress causes increases in a range of inflammatory
variables. Each of these variables may contribute to cause relapses in IBD [39].

It has also been suggested that studies of stress should analyze CD and UC separately
[41, 45]. UC has more often proved to be a trigger of relapses than CD. This might be
due to difficulties in defining clear criteria for relapses and remission in CD [41]. This
contradicts the results from Study IV where the trigger effect of stress seemed to be
higher in CD patients. Bitton et al. were also able to show that high stress influenced
relapse in CD patients [36].

In Study IV, high levels of stress are found to increase the risk of relapse the next day.
This contradicts the results of Levenstein et al., where it is rather long-term perceived
stress that is considered as a trigger factor [38]. The patients were followed for 45
months or until the patient experienced a relapse. Relapse status could be monitored for
up to 68 months. In this study, no increase in stress levels just before a relapse could be
found. The results suggest 8-11 months before symptoms began. Levenstein et al. also
conclude that it is perceived stress that appears to be a trigger factor for relapses and not
stressful life events or depressive symptoms. A strength of this study is that the patients
were followed with proctoscopy to establish the relapses. Examination with
proctoscopy not only identifies the relapses, but also classifies them in normal mucosa,
minimal, mild, moderate, or severe activity. In Study IV, the relapses were identified
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according to symptoms that the patients stated in the diary. Patients’ files were however
scrutinized after the data collection in order to check the identified relapses. But since
not all patients seek hospital care when they have a relapse, this method does not
provide complete information. Eighteen of the 42 identified relapses had not been
recorded in the hospital. This does not mean that the patients did not have real relapses.
Often patients with IBD start a treatment on their own without contacting the IBD
clinic. Another difference between these studies is the duration of disease. In Study IV,
patients with disease duration of less than two years were included, while the patients in
the study by Levenstein had a mean disease duration of 6.5 years. Patients with a
chronic disease and with long disease duration may have changed some factors in their
way of life in order to feel better. There may therefore be some difficulties in
examining and comparing patients with different disease duration. In Study IV, patients
were followed on a daily basis, whereas patients were followed monthly in the study by
Levenstein. This difference in design could also explain the differences in result. In
Study IV, patients were only followed for six months and therefore no long-term effects
could be examined.

It is also unclear whether stress management programmes have an effect in reducing
relapses. Stress management psychotherapy does not improve disease activity or
disease course in IBD patients [46]. However, one study found that patients who
received a brief behavioural intervention, targeting stress and disease self-management
experienced a reduction in risk of relapse [132]. One study gave 60 patients with UC a
structured training programme which included stress management training. The use of
relaxing techniques proved to be a significant predictor of improvement in the
psychological sum score after three months of therapy [116].

The strength of Study IV is its design. The patients acted as their own controls and
were followed on a daily basis during a period of six months. The case-crossover
design eliminates all confounding factors.

8.5 METHODOLOGICAL CONSIDERATIONS

In Study I, all patients were in remission at baseline. In order to examine if the patients
were still in remission at the six-month measurement, the patients’ files were
scrutinized. The investigation showed that 42% in the intervention group and 22% in
the control group had relapsed or had symptoms of their disease. Disease activity
influences the HRQOL negatively, and this may have made it difficult to measure
HRQOL after six months and compare with the baseline measurement.

In Study 1, it is possible that it is not HRQOL that should be measured to evaluate an
education programme. Instead it may be the patient’s worries and concerns or
knowledge score that should be measured.

In Study III, the analysis is performed in a single primary sample. Therefore it is not

cross-validated. To establish the results more firmly, a cross-validation of the suggested
factor structure of the RFIPC in other samples is advisable.
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In Study I1I, correlated error terms were included. This is generally not recommended,
but correlation of error terms of these items was considered appropriate. For example,
having an ostomy bag is associated with surgery, and the fear of dying early can be
related to developing cancer.

One limitation in Study IV is the small number of patients. It is difficult to include
patients in a study where they are asked to fill in a diary on a daily basis. Even if the
diary was easy to fill in, and only took about one minute per day, several patients felt it
was too much work and did not want to participate.

In Study IV, the patients were asked about their perceived stress in only one question.
Other studies that measured perceived stress have used validated questionnaires [35-
38]. We chose the one single question since we wanted to measure the presence and
degree of perceived stress on a daily basis during a period of six months. Under these
circumstances it is imperative to use an easy and fast instrument for the patients to fill
in, otherwise they might drop out.

Another limitation in Study IV was the risk of recall bias. If the patients forgot to fill in
the diary one day they might have done it retrospectively. However, this retrospective
reporting is most likely when there was no variation in the reported variables. If
symptoms were present or if some factors in life were unusual, patients would probably
have been reminded of the study that they were included in. Nevertheless, in spite of
the potential for misclassification due to memory recall, the strength of the design is
that the patients did not know about the definition of relapse or the time periods of
interest.

Of the potential trigger factors included in the diary in Study IV, it was only stress that
displayed an effect. Diet, smoking, infections, and antibiotics did not show an effect.
The sample size was small and difficulties in measuring, for example, diet may be one
reason for the non-effect. The patients were asked to fill in if they had more or less
sugar, fat, and/or fibre compared with their normal food intake. In the diary there was
an explanation of what sugar, fat and fibre could be classified as. But it might
nevertheless have been a problem for them to interpret the information and give an
adequate answer.
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9 CONCLUSION

A multi-professional group-based education programme could readily be applied in the
clinic. Patients had improved RFIPC scores immediately after the education
programme, although when comparing with the control group, no improvement could
be seen in HRQOL at the six-month follow-up. The education programme was highly
appreciated by the patients.

HRQOL is poorer for patients with short disease duration than for patients with long
disease duration. No differences could be found between CD and UC patients. Patients
with CD and short disease duration have the poorest HRQOL.

The factorial structure of the RFIPC as suggested by Drossman [1] was replicated in a
Swedish version. The four separate factors identified in this structure provide more
detailed information about disease-related worries and concerns of IBD patients than
the sum score.

Perceived stress may act as a trigger for relapses in IBD. A high level of stress one day
increases the risk of relapse the next day.

32



10 CLINICAL IMPLICATIONS AND FUTURE STUDIES

10.1 CLINICAL IMPLICATIONS

No improvement could be found in HRQOL after attending an education programme,
but the patients were positive and satisfied overall. They became better informed about
how to manage their disease. The increased knowledge may improve compliance, and
lead to a better understanding of treatment, and, by extension, to fewer relapses.

Patients with CD and short disease duration have the lowest HRQOL and are in most
need of education and support. It is important for healthcare professionals to identify
patients with the greatest need for education and support, in order to develop effective
nursing intervention programmes. The more detailed version of the RFIPC may help to
provide each patient with the appropriate education and support.

By identifying potential trigger factors for relapses in IBD there is also a potential for
preventing relapses by influencing for example stress levels and optimizing the clinical
care of these patients.

10.2 FUTURE STUDIES

Further investigations with larger power are needed to confirm the findings regarding
stress as a trigger for relapses in IBD. The case-crossover design is a valuable method
and the structured diary would be a useful tool in further studies.

Further investigations are needed to examine the worries and concerns of IBD patients
in order to develop more adequate intervention programmes. The RFIPC with four
factors is a useful tool for future studies. There is also a need for more qualitative
studies in order to more deeply examine HRQOL, as well as the worries and concerns
of IBD patients.
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11 POPULARVETENSKAPLIG SAMMANFATTNING

Inflammatorisk tarmsjukdom (Inflammatory Bowel Disease=IBD) &r en
sjukdomsgrupp som omfattar sjukdomarna Crohns sjukdom och ulcerds colit. Dessa dr
kroniska sjukdomar som gér i skov (sjukdomsattacker). De vanligaste symtomen &r
diarré, blodtillblandad avforing, buksmartor, trotthet och viktnedgéng. Vanligaste
aldern att insjukna ar 15-35 ars alder. Varfor man fér IBD é&r dnnu okdnt men man tror
att det 4r en kombination av flera faktorer. Hur sjukdomsbilden ska komma att se ut och
hur ofta en patient med IBD kommer att fa skov ar oként. Stress verkar dock vara en
potentiell sa kallad triggerfaktor till skov i IBD.

Patienter med IBD maste anpassa sig till en livslang sjukdom och géra manga
anpassningar i livet. Studier har visat att de har en simre hédlsorelaterad livskvalitet
(Health-Related Quality of Life=HRQOL) jamfort med en frisk population. Det som
paverkar HRQOL mest negativt &r skov i sjukdomen. Patienter med IBD kénner ocksé
mycket oro relaterat till sjukdomen. Det som ger mest oro ar relaterat till kirurgi,
energiniva, att fi en pase pd magen, osdkerhet kring sjukdomens natur, effekt av
medicinering, att bli en borda for andra, tappa kontroll 6ver tarmen och att utveckla
cancer.

Patienter med kroniska sjukdomar som IBD behover kunskap om sjukdomen samt hur
den ska hanteras. Att vara vél utbildad inom sin sjukdom kan ge en positiv pdverkan pa
HRQOL samt en god kapacitet till att hantera sin behandling.

Det dvergripande syftet med denna avhandling var att samla vetenskaplig fakta om oro
och bekymmer, HRQOL och triggerfaktorer till skov samt att skapa och utvérdera ett
utbildningsprogram.

Syftet med delstudie I var att skapa ett utbildningsprogram anpassat till
nydiagnostiserade patienter med IBD och som létt kunde appliceras pa kliniken samt att
undersdka om ett gruppbaserat utbildningsprogram kan forbéttra HRQOL hos patienter
med IBD. 93 patienter med Crohns sjukdom eller ulcerds colit deltog i studien. Halften
lottades till en interventionsgrupp och fick delta i ett gruppbaserat utbildningsprogram
medan hélften lottades till en kontrollgrupp. HRQOL miittes med hjélp av fyra
frageformulér som fylldes i nér de inkluderades i studien samt efter sex ménader.
Interventionsgruppen fyllde dessutom i frageformuléren efter en manad (direkt efter
avslutat utbildningsprogram). Ingen skillnad framkom i HRQOL mellan
interventionsgrupp och kontrollgrupp vid métningen efter sex manader.
Interventionsgruppen hade dock forbittrade virden i HRQOL vid métningen efter en
manad, direkt efter utbildningsprogrammet. Det gruppbaserade utbildningsprogrammet
var uppskattat av patienterna.

Syftet med delstudie II var att identifiera vad som kan forutsiga nedsatt HRQOL hos
patienter med IBD samt gora en jadmforelse mellan Crohns sjukdom och ulcerds colit
och med sjukdomsduration. 197 patienter med Crohns sjukdom eller ulcerés colit
deltog i studien. De fyllde i fyra frageformuldr som mitte HRQOL vid ett tillfélle.
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Ingen skillnad i HRQOL framkom mellan patienter med Crohns sjukdom och patienter
med ulceros colit. Patienter med kort sjukdomsduration (< 2 &r) hade simre HRQOL
nér de jaimfordes med patienter med lang sjukdomsduration (> 5 ar). De som hade
samst HRQOL var patienter med Crohns sjukdom och kort sjukdomsduration.

Syftet i delstudie ITI var att utvdrdera frgeformuldret Rating Form of Inflammatory
Bowel Disease Patient Concerns (RFIPC) utifran svenska forhéllanden. 195 patienter
med Crohns sjukdom eller ulcerds colit deltog i studien. De fyllde i RFIPC samt
ytterligare tva frageformulér vid ett tillfalle. RFIPC anvénds for att méta oro och
bekymmer hos patienter med IBD. Det innehdller 25 omrédden angdende oro relaterat
till IBD. Dessa omraden kan till exempel handla om “att bli opererad”, “att fa cancer”,
att kunna fa barn”, “att lukta illa”. RFIPC anvénds i Sverige men oftast utan att
anvénda den struktur som forslogs i originalversionen. Dar delades de 25 omradena in i
fyra faktorer medan i Sverige ridknas oftast en totalsumma pé alla omraden. Resultatet i
delstudien visar otydliga anpassningsmatt d& RFIPC anvénds med totalsumma.
Originalversionen, med létt fordndring, visade det bésta anpassningsmattet.

Syftet med delstudie IV var att undersdka om upplevd stress kan starta ett skov i IBD.
60 patienter med Crohns sjukdom eller ulcerds colit deltog i en dagboksstudie.
Dagboken inneholl fragor angédende symtom i deras sjukdom samt en fraga om stress.
Patienterna fyllde 1 dagboken varje dag under sex ménader. Analyserna visade att hog
grad av stress en dag kan Oka risken for skov dagen efter.

Sammanfattning

Ingen forbéttring i HRQOL framkom efter att patienterna deltagit i ett gruppbaserat
utbildningsprogram. Utbildningen var dock uppskattad av patienterna. Patienter med
Crohns sjukdom och kort sjukdomsduration har simst HRQOL och har stérst behov av
utbildning och stdd. Genom att anvinda frageformularet RFIPC med de fyra faktorerna
som foreslagits i originalversionen ges en mer detaljerad information om patienternas
sjukdomsrelaterade oro bade i forskningssammanhang och i den kliniska varden. Detta
kan hjélpa sjukvardspersonalen att erbjuda varje enskild patient 1dmplig utbildning och
stod. Det som forsémrar HRQOL mest negativt ar skov. Att identifiera faktorer som
triggar skov ger en mojlighet att ocksad om mojligt paverka denna trigger. Hog grad av
stress verkar kunna 6ka risken for skov.

35



12 ACKNOWLEDGEMENTS

First of all, I would like to thank all the wonderful patients who participated in the
studies. Without you there would not have been a thesis.

Marjo Kapraali, my supervisor. Thank you for being my friend throughout this time,
and for believing in me. You have let me find my own scientific path, which has made
me grow.

Fredrik Saboonchi, my co-supervisor. Thank you for making science and statistics fun
and understandable. You have always been supportive, and at the same time given me
the tools to become independent. I have really appreciated all our talks, and I never
thought that research could be so much fun until you explained that to me. Thank you
for all the laughter and pictures! Kentucky Fried Chicken rules!

Regina Wredling, my co-supervisor. Thank you for bringing me into the world of
science. I had no idea what we started, but you did. If you had not pushed me in the
right direction, this thesis would never have been written. I am very grateful to you for
that.

Unn-Britt Johansson, my co-supervisor. Thank you for sharing your knowledge, and
for your eagle eye in finding the misspelled words.

Jette Moller, my co-author and statistician. Thank you for introducing me to the world
of case-crossover statistics. You have a wonderful way of explaining the statistics.
Thank you also for your patience and all your valuable comments.

Jenny Windahl, my co-author and my former co-supervisor. Thank you for helping
and supporting me at the beginning of my research. You taught me a great deal about
statistics and writing.

The FOUU team, Division of Medicine, Danderyd Hospital, and Carl-Goéran
Ericsson, Weine Lannsjo, and Karin Malmqvist. Thank you for making it possible
for me to perform my research.

The Department of Clinical Sciences, Karolinska Institutet, Danderyd Hospital.
Thank you for all the support and opportunities. Thanks to Nina Ringart, Beatrice
Johansson, and Kathy Norell for your administrative support. Special thanks to
Hékan Wallén for never-ending support, and for always managing to see each one of
us PhD students.

Anna Thomson, Christina Orbert, Per Stal, and Per Karlén. Thank you all for
supporting me and giving me the opportunity to conduct my research.

36



Thanks to the Research Committee at Sophiahemmet and to the Swedish Society of
Nursing for financial support.

Thanks to Hilary Hocking for excellent language revision of manuscripts and this
thesis. Also thanks to Lynn Stevenson for language review of the first manuscript.

Thanks to Magnus Lindwall for valuable statistical consultation.

Thanks to Ingela Asp for interpretation of the questions regarding diet in the diary and
Mirjam Ekstedt for guidance regarding stress.

Thanks to all my colleagues at the Gastroenterology Unit, Danderyd Hospital.
Special thanks to my friends at “Gastromottagningen”. You have supported me all
these years and made it possible for me to work with my research.

Thanks to Anna Nordstrém, my dear friend and colleague. I could never have
managed without you! You have given me the best possible support during this crazy
time. You are the best!

Thanks to all “old” and “new” colleagues at the Care Sciences Department, Danderyd
Hospital: Carolin Nymark, Asa Franzén-Dahlin, Therese Anderbro, Susanne
Amsberg, Jorgen Medin, Ann Higg-Martinell, Gunilla Bjorling, Gudrun Even,
Susanne Heiwe. Thank you for always being there for me. You have all worked as my
mentors and I could not have managed this time without you.

Thanks to all the staff at KFC Norr, who have made us feel so welcome! It is always
nice to come and work at KFC because of the atmosphere, and that is all your doing!

Thanks to all the staff who participated in the “IBD School” during Study I. Special
thanks to Ami Sjoblom — we were the ones who started it all. Thanks for all our
“fnitter”.

Thanks to Margareta Danelius. You probably taught me as much as the patients when
we held the IBD School together and I still learn from you when we lecture together.
Thank you for all your support and for being my friend.

I would also like to thank all the wonderful IBD nurses; you are my sisters — Annelie
Lindberg, Annika Olsson, Eva Berglund, Ann Tornberg, Monica Wahlin, Anette
Persson, Eva Blackas, Cissi Skold, Carin Hansson, Carina Andersson, Lena
Oxelmark, Anki Jaensson.

Dag Risberg. Thank you for teaching me so much about IBD. I miss our talks on
Mondays when we were the IBD unit. Life was simple then!

Thanks to Gunilla Wirstrom. It has been a pleasure to work with you, and it is now a
pleasure to hang out with you. I learned a lot about difficult cases of IBD when
working with you, and I am looking forward to dealing with more difficult cases in the
“Academy”.

37



Thanks to all my dear friends. Special thanks to Gunilla Margarone and Maggan
Nilsson. Thank you for always taking care of me and being there for me. Your
friendship means a great deal, and you have played a big part in the work of this thesis.
Carolina Lenti and Heidi Larsen. Thank you for taking me to the real world from
time to time. I love our talks about everything and nothing. Anna Kristiansson, my
dear cousin and friend. Thank you for being my friend and for always being there when
I need you most.

My late mother, Anita Jdghult, and my father, Bosse Jaghult. Thank you for always
being there for me and believing in me. My sister, Cissi Silvstam and her husband
Conny Silvstam. Thank you for always encouraging me, even if you have not always
understood what I have been talking about. My brother, Lasse Jaghult. Thank you for
unreservedly believing in me. You were proud of me when I became a PhD student —
for you that was enough.

My mother-in-law, Barbro Taflin, and my father-in-law, Per Taflin. Thanks for your
support and for always being there when I need you. I would never have managed this
without you.

My lovely daughters, Therese and Matilda. You are the sunshine in my life, and I love
you so much. I promise that I will leave the computer and spend more time with you.

Jocke. Thank you for all your support over the years. You have never stopped
believing in me, and you have also helped me with the tables and figures in several
studies — you have the patience that I lack. You have played a great part in this thesis,
and I think that you have learned a lot about IBD in the process. Thank you also for
letting me sit at my computer while you have taken care of everything else.

There are so many people who have been part of this thesis in different ways. If I have
forgotten anyone, please forgive me!

38



13 REFERENCES

10.

I1.

12.

13.

14.
15.

16.

17.

Drossman, D.A., Leserman, J., Li, Z.M., Mitchell, C.M., Zagami, E.A., and
Patrick, D.L., The rating form of IBD patient concerns: a new measure of
health status. Psychosom Med, 1991. 53(6): p. 701-12.

Drossman, D.A., Patrick, D.L., Mitchell, C.M., Zagami, E.A., and Appelbaum,
M.L., Health-related quality of life in inflammatory bowel disease. Functional
status and patient worries and concerns. Dig Dis Sci, 1989. 34(9): p. 1379-86.
Bernklev, T., Jahnsen, J., Aadland, E., Sauar, J., Schulz, T., Lygren, 1.,
Henriksen, M., Stray, N., Kjellevold, O., Vatn, M., and Moum, B., Health-
related quality of life in patients with inflammatory bowel disease five years
after the initial diagnosis. Scand J Gastroenterol, 2004. 39(4): p. 365-73.
Hjortswang, H., Jarnerot, G., Curman, B., Sandberg-Gertzen, H., Tysk, C.,
Blomberg, B., Almer, S., and Strém, M., The influence of demographic and
disease-related factors on health-related quality of life in patients with
ulcerative colitis. Eur J Gastroenterol Hepatol, 2003. 15(9): p. 1011-20.
Casellas, F., Arenas, J.I., Baudet, J.S., Fabregas, S., Garcia, N., Gelabert, J.,
Medina, C., Ochotorena, 1., Papo, M., Rodrigo, L., and Malagelada, J.R.,
Impairment of health-related quality of life in patients with inflammatory bowel
disease: a Spanish multicenter study. Inflamm Bowel Dis, 2005. 11(5): p. 488-
96.

Pizzi, L.T., Weston, C.M., Goldfarb, N.I., Moretti, D., Cobb, N., Howell, J.B.,
Infantolino, A., Dimarino, A.J., and Cohen, S., Impact of chronic conditions on
quality of life in patients with inflammatory bowel disease. Inflamm Bowel Dis,
2006. 12(1): p. 47-52.

Han, S.W., McColl, E., Barton, J.R., James, P., Steen, I.N., and Welfare, M.R.,
Predictors of quality of life in ulcerative colitis: the importance of symptoms
and illness representations. Inflamm Bowel Dis, 2005. 11(1): p. 24-34.
Larsson, K., L66f, L., Rénnblom, A., and Nordin, K., Quality of life for patients
with exacerbation in inflammatory bowel disease and how they cope with
disease activity. ] Psychosom Res, 2008. 64(2): p. 139-48.

Canavan, C., Abrams, K.R., Hawthorne, B., Drossman, D., and Mayberry, J.F.,
Long-term prognosis in Crohn's disease: factors that affect quality of life.
Aliment Pharmacol Ther, 2006. 23(3): p. 377-85.

Pihl-Lesnovska, K., Hjortswang, H., Ek, A.C., and Frisman, G.H., Patients’
perspective of factors influencing quality of life while living with Crohn disease.
Gastroenterol Nurs, 2010. 33(1): p. 37-44.

Farrokhyar, F., Swarbrick, E.T., and Irvine, E.J., 4 critical review of
epidemiological studies in inflammatory bowel disease. Scand J Gastroenterol,
2001. 36(1): p. 2-15.

Langholz, E., Munkholm, P., Davidsen, M., and Binder, V., Course of
ulcerative colitis: analysis of changes in disease activity over years.
Gastroenterology, 1994. 107(1): p. 3-11.

Baumgart, D.C. and Sandborn, W.J., Inflammatory bowel disease: clinical
aspects and established and evolving therapies. Lancet, 2007. 369(9573): p.
1641-57.

Glick, S.R. and Carvalho, R.S., Inflammatory bowel disease. Pediatr Rev, 2011.
32(1): p. 14-24.

Cosnes, J., Gower-Rousseau, C., Seksik, P., and Cortot, A., Epidemiology and
natural history of inflammatory bowel diseases. Gastroenterology, 2011.
140(6): p. 1785-94.

Loftus, E.V., Jr., Clinical epidemiology of inflammatory bowel disease:
Incidence, prevalence, and environmental influences. Gastroenterology, 2004.
126(6): p. 1504-17.

Lukas, M., Inflammatory bowel disease as a risk factor for colorectal cancer.
Dig Dis, 2010. 28(4-5): p. 619-24.

39



18.
19.

20.

21.

22.

23.
24.

25.
26.
27.

28.
29.
30.

31.
32.

33.

34.

35.

36.

40

Hemminki, K., Li, X., Sundquist, J., and Sundquist, K., Cancer risks in
ulcerative colitis patients. Int J Cancer, 2008. 123(6): p. 1417-21.
Karlén, P., Kornfeld, D., Brostrom, O., Lofberg, R., Persson, P.G., and Ekbom,
A., Is colonoscopic surveillance reducing colorectal cancer mortality in
ulcerative colitis? A population based case control study. Gut, 1998. 42(5): p.
711-4.
Henriksen, M., Jahnsen, J., Lygren, 1., Sauar, J., Kjellevold, O., Schulz, T.,
Vatn, M.H., and Moum, B., Ulcerative colitis and clinical course: results of a
S-year population-based follow-up study (the IBSEN study). Inflamm Bowel
Dis, 2006. 12(7): p. 543-50.
Wolters, F.L., Russel, M.G., Sijbrandij, J., Schouten, L.J., Odes, S., Riis, L.,
Munkholm, P., Langholz, E., Bodini, P., O'Morain, C., Katsanos, K., Tsianos,
E., Vermeire, S., Van Zeijl, G., Limonard, C., Hoie, O., Vatn, M., Moum, B.,
Stockbrugger, R.W., and The European Collaborative Study Group On
Inflammatory Bowel, D., Disease outcome of inflammatory bowel disease
patients: general outline of a Europe-wide population-based 10-year clinical
follow-up study. Scand J Gastroenterol Suppl, 2006(243): p. 46-54.
Munkholm, P., Langholz, E., Davidsen, M., and Binder, V., Disease activity
courses in a regional cohort of Crohn's disease patients. Scand J Gastroenterol,
1995. 30(7): p. 699-706.
Beattie, R.M., Croft, N.M,, Fell, J.M., Afzal, N.A., and Heuschkel, R.B.,
Inflammatory bowel disease. Arch Dis Child, 2006. 91(5): p. 426-32.
Gearry, R.B., Richardson, A.K., Frampton, C.M., Dodgshun, A.J., and Barclay,
M.L., Population-based cases control study of inflammatory bowel disease risk
factors. J Gastroenterol Hepatol, 2010. 25(2): p. 325-33.
Hugot, J.P., Zouali, H., Lesage, S., and Thomas, G., Etiology of the
inflammatory bowel diseases. Int J Colorectal Dis, 1999. 14(1): p. 2-9.
Timmer, A., Environmental influences on inflammatory bowel disease
manifestations. Lessons from epidemiology. Dig Dis, 2003. 21(2): p. 91-104.
Halfvarson, J., Jess, T., Magnuson, A., Montgomery, S.M., Orholm, M., Tysk,
C., Binder, V., and Jarnerot, G., Environmental factors in inflammatory bowel
disease: a co-twin control study of a Swedish-Danish twin population. Inflamm
Bowel Dis, 2006. 12(10): p. 925-33.
Menon, R., Riera, A., and Ahmad, A., 4 global perspective on gastrointestinal
diseases. Gastroenterol Clin North Am, 2011. 40(2): p. 427-39, ix.
Bernstein, C.N., New insights into IBD epidemiology: Are there any lessons for
treatment? Dig Dis, 2010. 28(3): p. 406-10.
Cashman, K.D. and Shanahan, F., Is nutrition an aetiological factor for
inflammatory bowel disease? Eur J Gastroenterol Hepatol, 2003. 15(6): p. 607-
13.
Gassull, M.A., Nutrition and inflammatory bowel disease: its relation to
pathophysiology, outcome and therapy. Dig Dis, 2003. 21(3): p. 220-7.
Beaugerie, L., Massot, N., Carbonnel, F., Cattan, S., Gendre, J.P., and Cosnes,
J., Impact of cessation of smoking on the course of ulcerative colitis. Am J
Gastroenterol, 2001. 96(7): p. 2113-6.
Birrenbach, T. and Bocker, U., Inflammatory bowel disease and smoking: a
review of epidemiology, pathophysiology, and therapeutic implications.
Inflamm Bowel Dis, 2004. 10(6): p. 848-59.
Singh, S., Graff, L.A., and Bernstein, C.N., Do NSAIDs, antibiotics, infections,
or stress trigger flares in IBD? Am J Gastroenterol, 2009. 104(5): p. 1298-313;
quiz 1314.
Bernstein, C.N., Singh, S., Graff, L.A., Walker, J.R., Miller, N., and Cheang,
M., 4 prospective population-based study of triggers of symptomatic flares in
IBD. Am J Gastroenterol, 2010. 105(9): p. 1994-2002.
Bitton, A., Dobkin, P.L., Edwardes, M.D., Sewitch, M.J., Meddings, J.B.,
Rawal, S., Cohen, A., Vermeire, S., Dufresne, L., Franchimont, D., and Wild,
G.E., Predicting relapse in Crohn's disease: a biopsychosocial model. Gut,
2008. 57(10): p. 1386-92.



37.

38.

39.

40.

41.

42.

43.

44,
45,

46.

47.

48.

49.

50.

51

52.
53.

Camara, R.J., Schoepfer, A.M., Pittet, V., Begre, S., and von Kanel, R., Mood
and nonmood components of perceived stress and exacerbation of Crohn's
disease. Inflamm Bowel Dis, 2011. 17(11): p. 2358-65.

Levenstein, S., Prantera, C., Varvo, V., Scribano, M.L., Andreoli, A., Luzi, C.,
Arca, M., Berto, E., Milite, G., and Marcheggiano, A., Stress and exacerbation
in ulcerative colitis: a prospective study of patients enrolled in remission. Am J
Gastroenterol, 2000. 95(5): p. 1213-20.

Mawdsley, J.E., Macey, M.G., Feakins, R.M., Langmead, L., and Rampton,
D.S., The effect of acute psychologic stress on systemic and rectal mucosal
measures of inflammation in ulcerative colitis. Gastroenterology, 2006. 131(2):
p- 410-9.

Cohen, S., Kessler, R.C., and Underwood Gordon, L., eds. Measuring stress. A
guide for health and social scientists. 2010, Oxford University Press: New
York.

Maunder, R.G. and Levenstein, S., The role of stress in the development and
clinical course of inflammatory bowel disease. epidemiological evidence. Curr
Mol Med, 2008. 8(4): p. 247-52.

Vidal, A., Gomez-Gil, E., Sans, M., Portella, M.J., Salamero, M., Pique, J.M.,
and Panes, J., Life events and inflammatory bowel disease relapse: a
prospective study of patients enrolled in remission. Am J Gastroenterol, 2006.
101(4): p. 775-81.

North, C.S., Alpers, D.H., Helzer, J.E., Spitznagel, E.L., and Clouse, R.E., Do
life events or depression exacerbate inflammatory bowel disease? A prospective
study. Ann Intern Med, 1991. 114(5): p. 381-6.

Riley, S.A., Mani, V., and Goodman, M.J., Why do patients with ulcerative
colitis relapse? Gut, 1991. 32(7): p. 832.

Maunder, R.G., Evidence that stress contributes to inflammatory bowel disease:
evaluation, synthesis, and future directions. Inflamm Bowel Dis, 2005. 11(6): p.
600-8.

Boye, B., Lundin, K.E., Jantschek, G., Leganger, S., Mokleby, K., Tangen, T.,
Jantschek, 1., Pripp, A.H., Wojniusz, S., Dahlstroem, A., Rivenes, A.C.,
Benninghoven, D., Hausken, T., Roseth, A., Kunzendorf, S., Wilhelmsen, I.,
Sharpe, M., Blomhoff, S., Malt, U.F., and Jahnsen, J., INSPIRE study: does
stress management improve the course of inflammatory bowel disease and
disease-specific quality of life in distressed patients with ulcerative colitis or
Crohn's disease? A randomized controlled trial. Inflamm Bowel Dis, 2011.
17(9): p. 1863-73.

WHO WHQOL-BREF. www.who.int/mental_health/media/en/76.pdf.

Patrick, D. and Erickson, P., eds. Health status and health policy. Quality of life
in health care evaluation and resource allocation. 1993, Oxford University
Press: New York.

Bernklev, T., Jahnsen, J., Lygren, 1., Henriksen, M., Vatn, M., and Moum, B.,
Health-related quality of life in patients with inflammatory bowel disease
measured with the short form-36: psychometric assessments and a comparison
with general population norms. Inflamm Bowel Dis, 2005. 11(10): p. 909-18.
Guthrie, E., Jackson, J., Shaffer, J., Thompson, D., Tomenson, B., and Creed,
F., Psychological disorder and severity of inflammatory bowel disease predict
health-related quality of life in ulcerative colitis and Crohn's disease. Am J
Gastroenterol, 2002. 97(8): p. 1994-9.

Iglesias, M., Vazquez, 1., Barreiro-de Acosta, M., Figueiras, A., Nieto, L.,
Pineiro, M., Gomez, R., Lorenzo, A., and Dominguez Munoz, J.E., Health
related quality of life in patients with Cohn s disease in remission. Rev Esp
Enferm Dig, 2010. 102(11): p. 624-30.

Irvine, E.J., Quality of Life--measurement in inflammatory bowel disease.
Scand J Gastroenterol Suppl, 1993. 199: p. 36-9.

Nordin, K., Pdhlman, L., Larsson, K., Sundberg-Hjelm, M., and L66f, L.,
Health-related quality of life and psychological distress in a population-based
sample of Swedish patients with inflammatory bowel disease. Scand J
Gastroenterol, 2002. 37(4): p. 450-7.

41



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

42

Schirbel, A., Reichert, A., Roll, S., Baumgart, D.C., Buning, C., Wittig, B.,
Wiedenmann, B., Dignass, A., and Sturm, A., Impact of pain on health-related
quality of life in patients with inflammatory bowel disease. World J
Gastroenterol, 2010. 16(25): p. 3168-77.

Janke, K.H., Klump, B., Gregor, M., Meisner, C., and Haeuser, W.,
Determinants of life satisfaction in inflammatory bowel disease. Inflamm
Bowel Dis, 2005. 11(3): p. 272-86.

Andersson, P., Olaison, G., Bendtsen, P., Myrelid, P., and Sjodahl, R., Health
related quality of life in Crohn's proctocolitis does not differ from a general
population when in remission. Colorectal Dis, 2003. 5(1): p. 56-62.

Bernklev, T., Jahnsen, J., Schulz, T., Sauar, J., Lygren, 1., Henriksen, M., Stray,
N, Kjellevold, O., Aadland, E., Vatn, M., and Moum, B., Course of disease,
drug treatment and health-related quality of life in patients with inflammatory
bowel disease 5 years after initial diagnosis. Eur J Gastroenterol Hepatol, 2005.
17(10): p. 1037-45.

Hjortswang, H., Strtdém, M., and Almer, S., Health-related quality of life in
Swedish patients with ulcerative colitis. Am J Gastroenterol, 1998. 93(11): p.
2203-11.

Mitchell, A., Guyatt, G., Singer, J., Irvine, E.J., Goodacre, R., Tompkins, C.,
Williams, N., and Wagner, F., Quality of life in patients with inflammatory
bowel disease. J Clin Gastroenterol, 1988. 10(3): p. 306-10.

Petrak, F., Hardt, J., Clement, T., Borner, N., Egle, U.T., and Hoffmann, S.O.,
Impaired health-related quality of life in inflammatory bowel diseases:
psychosocial impact and coping styles in a national German sample. Scand J
Gastroenterol, 2001. 36(4): p. 375-82.

Rubin, G.P., Hungin, A.P., Chinn, D.J., and Dwarakanath, D., Quality of life in
patients with established inflammatory bowel disease: a UK general practice
survey. Aliment Pharmacol Ther, 2004. 19(5): p. 529-35.

Casellas, F., Lopez-Vivancos, J., Casado, A., and Malagelada, J.R., Factors
affecting health related quality of life of patients with inflammatory bowel
disease. Qual Life Res, 2002. 11(8): p. 775-81.

Mussell, M., Bocker, U., Nagel, N., and Singer, M.V., Predictors of disease-
related concerns and other aspects of health-related quality of life in
outpatients with inflammatory bowel disease. Eur J Gastroenterol Hepatol,
2004. 16(12): p. 1273-80.

Blondel-Kucharski, F., Chircop, C., Marquis, P., Cortot, A., Baron, F., Gendre,
J.P., and Colombel, J.F., Health-related quality of life in Crohn's disease: a
prospective longitudinal study in 231 patients. Am J Gastroenterol, 2001.
96(10): p. 2915-20.

Casellas, F., Lopez Vivancos, J., and Malagela, J.R., Previous experience and
quiality of life in patients with inflammatory bowel disease during relapse. Rev
Esp Enferm Dig, 2003. 95(7): p. 476-479.

Mesterton, J., Jonsson, L., Almer, S.H., Befrits, R., Friis-Liby, I., and Lindgren,
S., Resource use and societal costs for Crohn's disease in Sweden. Inflamm
Bowel Dis, 2009. 15(12): p. 1882-90.

Turnbull, G.K. and Vallis, T.M., Quality of life in inflammatory bowel disease:
the interaction of disease activity with psychosocial function. Am J
Gastroenterol, 1995. 90(9): p. 1450-4.

Mittermaier, C., Dejaco, C., Waldhoer, T., Oefferlbauer-Ernst, A., Miehsler,
W., Beier, M., Tillinger, W., Gangl, A., and Moser, G., Impact of depressive
mood on relapse in patients with inflammatory bowel disease: a prospective 18-
month follow-up study. Psychosom Med, 2004. 66(1): p. 79-84.

Borkovec, T.D., Ray, W.J., and Stéber, J., Worry: A congitive phenomenon
intimately linked to affective, physiological, and interpersonal behavioral
process. Cognitive Therapy and Research, 1998. 22: p. 561-576.

Borkovec, T.D. and Roemer, L., Perceived functions of worry among
generalized anxiety disorder subjects: distraction from more emotionally
distressing topics? J Behav Ther Exp Psychiatry, 1995. 26(1): p. 25-30.



71.

72.

73.

74.

75.

76.

77.

78.

79.
80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Lehto, R.H. and Cimprich, B., Worry and the formation of cognitive
representations of illness in individuals undergoing surgery for suspected lung
cancer. Cancer Nurs, 2009. 32(1): p. 2-10.

Hong, R.Y., Worry and rumination: differential associations with anxious and
depressive symptoms and coping behavior. Behav Res Ther, 2007. 45(2): p.
277-90.

Moser, G., Tillinger, W., Sachs, G., Genser, D., Maier-Dobersberger, T.,
Spiess, K., Wyatt, J., Vogelsang, H., Lochs, H., and Gangl, A., Disease-related
worries and concerns: a study on out-patients with inflammatory bowel disease.
Eur J Gastroenterol Hepatol, 1995. 7(9): p. 853-8.

Lynch, T. and Spence, D., 4 qualitative study of youth living with Crohn
disease. Gastroenterol Nurs, 2008. 31(3): p. 224-30; quiz 231-2.

Wolfe, B.J. and Sirois, F.M., Beyond standard quality of life measures: the
subjective experiences of living with inflammatory bowel disease. Qual Life
Res, 2008. 17(6): p. 877-86.

Graff, L.A., Walker, J.R., and Bernstein, C.N., Depression and anxiety in
inflammatory bowel disease. a review of comorbidity and management.
Inflamm Bowel Dis, 2009. 15(7): p. 1105-18.

Miehsler, W., Weichselberger, M., Offerlbauer-Ernst, A., Dejaco, C., Reinisch,
W., Vogelsang, H., Machold, K., Stamm, T., Gangl, A., and Moser, G., Which
patients with IBD need psychological interventions? A controlled study.
Inflamm Bowel Dis, 2008. 14(9): p. 1273-80.

Pimm, T.J. and Weinman, J., Applying Leventhal’s self regulation model to
adaptation and intervention in rheumatic disease. Clinical Psychology and
Psychotherapy, 1998. 5: p. 62-75.

Lazaus, R. and Folkman, S., eds. Stress, Appraisal and Coping. 1984: New
York.

Leventhal, H., Nerenz, D.R., and Steele, D.J., eds. lllness representations and
coping with health threats. In A handbook of psychology and health, Volume
1V: Social psychological aspects of health. 1984: New Jersey.

Kiebles, J.L., Doerfler, B., and Keefer, L., Preliminary evidence supporting a
framework of psychological adjustment to inflammatory bowel disease.
Inflamm Bowel Dis, 2010. 16(10): p. 1685-95.

Jones, M.P., Wessinger, S., and Crowell, M.D., Coping strategies and
interpersonal support in patients with irritable bowel syndrome and
inflammatory bowel disease. Clin Gastroenterol Hepatol, 2006. 4(4): p. 474-81.
Lakatos, P., Prevalence, predictors, and clinical consequences of medical
adherence in IBD: how to improve it? World J Gastroenterol, 2009. 15: p.
4234-4239.

Husain, A. and Triadafilopoulos, G., Communicating with patients with
inflammatory bowel disease. Inflamm Bowel Dis, 2004. 10(4): p. 444-50;
discussion 451.

Goldring, A.B., Taylor, S.E., Kemeny, M.E., and Anton, P.A., Impact of health
beliefs, quality of life, and the physician-patient relationship on the treatment
intentions of inflammatory bowel disease patients. Health Psychol, 2002. 21(3):
p. 219-28.

Larsson, K., Sundberg Hjelm, M., Karlbom, U., Nordin, K., Anderberg, U.M.,
and Loof, L., A group-based patient education programme for high-anxiety
patients with Crohn disease or ulcerative colitis. Scand J Gastroenterol, 2003.
38(7): p. 763-9.

Eaden, J.A., Ward, B., Smith, H., and Mayberry, J.F., Are we telling patients
enough? A pilot study to assess patient information needs in a gastroenterology
outpatient department. Eur J Gastroenterol Hepatol, 1998. 10(1): p. 63-7.
Scholmerich, J., Sedlak, P., Hoppe-Seyler, P., and Gerok, W., The information
needs and fears of patients with inflammatory bowel disease.
Hepatogastroenterology, 1987. 34(4): p. 182-5.

Bregenzer, N., Lange, A., Furst, A., Gross, V., Scholmerich, J., and Andus, T.,
Patient education in inflammatory bowel disease does not influence patients
knowledge and long-term psychosocial well-being. 7 Gastroenterol, 2005.
43(4): p. 367-71.

43



90.

91.

92.
93.

94.
95.

96.
97.

98.

99.

100.

101.

102.

103.

104.

105.

106.
107.
108.
109.

44

Oxelmark, L., Magnusson, A., Lofberg, R., and Hilleras, P., Group-based
intervention program in inflammatory bowel disease patients: effects on quality
of life. Inflamm Bowel Dis, 2007. 13(2): p. 182-90.

Waters, B.M., Jensen, L., and Fedorak, R.N., Effects of formal education for
patients with inflammatory bowel disease: a randomized controlled trial. Can J
Gastroenterol, 2005. 19(4): p. 235-44.

Zutshi, M., Hull, T.L., and Hammel, J., Crohn's disease: a patient's perspective.
Int J Colorectal Dis, 2007. 22(12): p. 1437-44.

Kennedy, A.P., Nelson, E., Reeves, D., Richardson, G., Roberts, C., Robinson,
A., Rogers, A.E., Sculpher, M., and Thompson, D.G., 4 randomised controlled
trial to assess the effectiveness and cost of a patient orientated self management
approach to chronic inflammatory bowel disease. Gut, 2004. 53(11): p. 1639-
45.

Kennedy, A., Gask, L., and Rogers, A., Training professionals to engage with
and promote self-management. Health Educ Res, 2005. 20(5): p. 567-78.
Nordstrom, G., Nyman, C.R., and Theorell, T., Psychosocial adjustment and
general state of health in patients with ileal conduit urinary diversion. Scand J
Urol Nephrol, 1992. 26(2): p. 139-47.

Antonovsky, A., The structure and properties of the sense of coherence scale.
Soc Sci Med, 1993. 36(6): p. 725-33.

Langius, A., Bjorvell, H., and Antonovsky, A., The sense of coherence concept
and its relation to personality traits in Swedish samples. Scand J Caring Sci,
1992. 6(3): p. 165-71.

Eriksson, M. and Lindstrdm, B., Validity of Antonovsky's sense of coherence
scale: a systematic review. ] Epidemiol Community Health, 2005. 59(6): p.
460-6.

Guyatt, G., Mitchell, A., Irvine, E.J., Singer, J., Williams, N., Goodacre, R., and
Tompkins, C., 4 new measure of health status for clinical trials in inflammatory
bowel disease. Gastroenterology, 1989. 96(3): p. 804-10.

Irvine, E.J., Development and subsequent refinement of the inflammatory bowel
disease questionnaire: a quality-of-life instrument for adult patients with
inflammatory bowel disease. J Pediatr Gastroenterol Nutr, 1999. 28(4): p. S23-
7

Hjortswang, H., Jarnerot, G., Curman, B., Sandberg-Gertzen, H., Tysk, C.,
Blomberg, B., Almer, S., and Strém, M., Validation of the inflammatory bowel
disease questionnaire in Swedish patients with ulcerative colitis. Scand J
Gastroenterol, 2001. 36(1): p. 77-85.

Stjernman, H., Grdnng, C., Bodemar, G., Jarnerot, G., Ockander, L., Tysk, C.,
Blomberg, B., Almer, S., Strom, M., and Hjortswang, H., Evaluation of the
Inflammatory Bowel Disease Questionnaire in Swedish patients with Crohn's
disease. Scand J Gastroenterol, 2006. 41(8): p. 934-43.

Cheung, W.Y., Garratt, A.M., Russell, I.T., and Williams, J.G., The UK IBDQ-
a British version of the inflammatory bowel disease questionnaire. development
and validation. J Clin Epidemiol, 2000. 53(3): p. 297-306.

Conrad, K.J. and Smith, E.V., Jr., International conference on objective
measurement. applications of Rasch analysis in health care. Med Care, 2004.
42(1 Suppl): p. 11-6.

Bernstein, C.N., Rawsthorne, P., Cheang, M., and Blanchard, J.F., 4
population-based case control study of potential risk factors for IBD. Am J
Gastroenterol, 2006. 101(5): p. 993-1002.

Truelove, S.C. and Witts, L.J., Cortisone in ulcerative colitis; final report on a
therapeutic trial. Br Med J, 1955. 2(4947): p. 1041-8.

Best, W.R., Predicting the Crohn's disease activity index from the Harvey-
Bradshaw Index. Inflamm Bowel Dis, 2006. 12(4): p. 304-10.

Harvey, R.F. and Bradshaw, J.M., 4 simple index of Crohn's-disease activity.
Lancet, 1980. 1(8167): p. 514.

Bibiloni, R., Fedorak, R.N., Tannock, G.W., Madsen, K.L., Gionchetti, P.,
Campieri, M., De Simone, C., and Sartor, R.B., VSL#3 probiotic-mixture
induces remission in patients with active ulcerative colitis. Am J Gastroenterol,
2005. 100(7): p. 1539-46.



110.
111.
112.
113.

114.

115.

116.

117.

118.

119.

120.

121.

122.
123.
124.

125.

126.

127.

128.

Hair, J., Black, W., Babin, B., Anderson, R., and Tatham, R., Multivariate data
analysis. Sixth Edition ed. 2006: Pearson Education LTD.

Maclure, M., The case-crossover design: a method for studying transient effects
on the risk of acute events. Am J Epidemiol, 1991. 133(2): p. 144-53.

Maclure, M. and Mittleman, M.A., Should we use a case-crossover design?
Annu Rev Public Health, 2000. 21: p. 193-221.

Verma, S., Tsai, H.H., and Giaffer, M.H., Does better disease-related education
improve quality of life? A survey of IBD patients. Dig Dis Sci, 2001. 46(4): p.
865-9

van der Eijk, L., Vlachonikolis, I.G., Munkholm, P., Nijman, J., Bernklev, T.,
Politi, P., Odes, S., Tsianos, E.V., Stockbrugger, R.W., and Russel, M.G., The
role of quality of care in health-related quality of life in patients with IBD.
Inflamm Bowel Dis, 2004. 10(4): p. 392-8.

Oliveira, S., Zaltman, C., Elia, C., Vargens, R., Leal, A., Barros, R., and
Fogaca, H., Quality-of-life measurement in patients with inflammatory bowel
disease receiving social support. Inflamm Bowel Dis, 2007. 13(4): p. 470-4.
Langhorst, J., Mueller, T., Luedtke, R., Franken, U., Paul, A., Michalsen, A.,
Schedlowski, M., Dobos, G.J., and Elsenbruch, S., Effects of a comprehensive
lifestyle modification program on quality-of-life in patients with ulcerative
colitis: a twelve-month follow-up. Scand J Gastroenterol, 2007. 42(6): p. 734-
45.

Smith, G.D., Watson, R., Roger, D., McRorie, E., Hurst, N., Luman, W., and
Palmer, K.R., Impact of a nurse-led counselling service on quality of life in
patients with inflammatory bowel disease. J Adv Nurs, 2002. 38(2): p. 152-60.
Borgaonkar, M.R., Townson, G., Donnelly, M., and Irvine, E.J., Providing
disease-related information worsens health-related quality of life in
inflammatory bowel disease. Inflamm Bowel Dis, 2002. 8(4): p. 264-9.
Bernstein, C.N. and Nabalamba, A., Hospitalization, surgery, and readmission
rates of IBD in Canada: a population-based study. Am J Gastroenterol, 2006.
101(1): p. 110-8.

Kuriyama, M., Kato, J., Kuwaki, K., Morimoto, N., Nawa, T., Fujimoto, T.,
Kono, H., Okano, N., Miyaike, J., Morita, T., Okada, H., Suzuki, S., Yoshioka,
T., Shiode, J., Suwaki, K., Sakaguchi, K., and Shiratori, Y., Clinical factors that
impair health-related quality of life in ulcerative colitis patients vary with the
disease duration. Eur J Gastroenterol Hepatol, 2008. 20(7): p. 634-41.
Etienney, 1., Bouhnik, Y., Gendre, J.P., Lemann, M., Cosnes, J., Matuchansky,
C., Beaugerie, L., Modigliani, R., and Rambaud, J.C., Crohn's disease over 20
years after diagnosis in a referral population. Gastroenterol Clin Biol, 2004.
28(12): p. 1233-9.

Mukherjee, S., Sloper, P., and Turnbull, A., An insight into the experiences of
parents with inflammatory bowel disease. J Adv Nurs, 2002. 37(4): p. 355-63.
Pallis, A.G. and Mouzas, [.A., Instruments for quality of life assessment in
patients with inflammatory bowel disease. Dig Liver Dis, 2000. 32(8): p. 682-8.
Almeida, R.T., Hjortswang, H., Strdm, M., Almer, S., and Persson, J.,
Technology assessment using the association between outcome measures and
patterns of illness severity. Med Biol Eng Comput, 1997. 35(4): p. 386-90.
Hjortswang, H., Strom, M., Almeida, R.T., and Almer, S., Evaluation of the
RFIPC, a disease-specific health-related quality of life questionnaire, in
Swedish patients with ulcerative colitis. Scand J Gastroenterol, 1997. 32(12): p.
1235-40.

Stjernman, H., Tysk, C., Almer, S., Strom, M., and Hjortswang, H., Worries
and concerns in a large unselected cohort of patients with Crohn's disease.
Scand J Gastroenterol, 2010. 45(6): p. 696-706.

Jelsness-Jorgensen, L.P., Moum, B., and Bernklev, T., Worries and Concerns
among Inflammatory Bowel Disease Patients Followed Prospectively over One
Year. Gastroenterol Res Pract, 2011. 2011: p. 492034.

Bergquist, U. and Babic, A., Aspects of certainty in patient classification using
a health-related quality-of-life instrument in inflammatory bowel disease. Proc
AMIA Symp, 1999: p. 202-6.

45



129.

130.

131.
132.

46

Rogala, L., Miller, N., Graff, L.A., Rawsthorne, P., Clara, 1., Walker, J.R., Lix,
L., Ediger, J.P., McPhail, C., and Bernstein, C.N., Population-based controlled
study of social support, self-perceived stress, activity and work issues, and
access to health care in inflammatory bowel disease. Inflamm Bowel Dis, 2008.
14(4): p. 526-35.

Graff, L.A., Walker, J.R., Clara, L., Lix, L., Miller, N., Rogala, L., Rawsthorne,
P., and Bernstein, C.N., Stress coping, distress, and health perceptions in
inflammatory bowel disease and community controls. Am J Gastroenterol,
2009. 104(12): p. 2959-69.

Riley, S.A., Mani, V., Goodman, M.J., and Lucas, S., Why do patients with
ulcerative colitis relapse? Gut, 1990. 31(2): p. 179-83.

Keefer, L., Kiebles, J.L., Martinovich, Z., Cohen, E., Van Denburg, A., and
Barrett, T.A., Behavioral interventions may prolong remission in patients with
inflammatory bowel disease. Behav Res Ther, 2011. 49(3): p. 145-50.





