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Abstract
Hauffman, A. 2020. Internet-based Psychosocial Support. Design, Effects and User
Experience in the Cancer Setting. Digital Comprehensive Summaries of Uppsala
Dissertations from the Faculty of Medicine 1667. 101 pp. Uppsala: Acta Universitatis
Upsaliensis. ISBN 978-91-513-0950-7.

Background and Aim Being diagnosed with cancer is often described as a major loss of
control leading to severe psychological distress and symptoms of anxiety and depression can
continue to affect the individual in the long term. The cancer and its treatment may influence all
dimensions of health, thus the psychosocial support provided needs to be multifaceted and easy
accessed. Internet-based interventions may be one way to provide such support, but evidence is
limited. This thesis aimed to investigate the design, effects, and experiences of internet-based
psychosocial support in cancer.

Methods and Results Study 1 encompassed a co-creation development process resulting in
the interactive support provided as the first step in an internet-based stepped care intervention
(iCAN-DO). The effects of iCAN-DO were investigated in a randomised controlled trial,
targeting individuals newly diagnosed with cancer and concurrent self-reported symptoms of
anxiety and depression (according to the Hospital Anxiety and Depression Scale). Step 1 had
a psycho-educative content involving self-care strategies and was available to the intervention
group during the ten-month study period. Step 2 comprised a guided internet-based cognitive
behavior therapy (iCBT) program and was offered those without improvement in anxiety and
depression after using Step 1. The results showed that iCAN-DO improved symptoms of
depression compared with standard care, while symptoms of anxiety were largely unaffected.
Most participants used Step 1, while only a few used Step 2.

In Study 2, aspects of usefulness, relevance, and usability in iCAN-DO were explored
through qualitative interviews, analysed using content analysis. Results showed that standard
healthcare did not meet the individuals' needs and iCAN-DO was used as complement, providing
access to relevant, trustworthy information and support. Usability was affected by the perceived
usefulness and ease of use of the intervention, as well as by the user´s circumstances in life
and consequences of the cancer. The co-creation process in the development of Step 1 added
relevance, but both steps 1 and 2 would have gained from being provided earlier, integrated into
standard healthcare and more adaptable to the individual.

Conclusion The thesis concluded that the internet-based intervention had positive effects on
symptoms of depression in individuals newly diagnosed with cancer. Individuals with cancer
experience several unmet needs in standard healthcare and since psycho-educative support
including self-care advice seems feasible in this group, efforts are needed to incorporate internet-
based support in regular oncology care. Since the intervention did not target all symptoms (i.e.
anxiety) further research is needed on how to enhance efficacy and how to make iCBT more
feasible for this group.

Keywords: Internet, eHealth, Nursing, Oncology, Cancer, Anxiety, Depression, Psychosocial
Intervention, Technology-Based Interventions, Stepped Care

Anna Hauffman, Department of Immunology, Genetics and Pathology, Experimental and
Clinical Oncology, Rudbecklaboratoriet, Uppsala University, SE-751 85 Uppsala, Sweden.

© Anna Hauffman 2020

ISSN 1651-6206
ISBN 978-91-513-0950-7
urn:nbn:se:uu:diva-408909 (http://urn.kb.se/resolve?urn=urn:nbn:se:uu:diva-408909)



 

 
 
  

To my son 
 
 
As long as you live here 
You are the monarch of all you survey 
You own the whole earth 
 
From Comet in Moominland by Tove Jansson  
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Introduction 

The terms disease, illness, and health are interconnected. “Disease” is used to 
describe the condition that usually becomes apparent in connection with a di-
agnosis and is the term that often represents the suffering in a biomedical 
model. This has long been the dominating model on which healthcare systems 
have been built. However, it is possible to be diagnosed with a disease without 
the experience of suffering from illness (1); likewise, it is possible to be de-
clared free from disease but still suffer consequences affecting health (2). 
Thus, the experience of health is individual, starting from the subjective expe-
rience of the meaning of quality of life. Disease, illness, and health are also 
subject to constant change, and can be looked upon as a continuum in which 
all individuals are continually moving. The changes can be looked upon across 
different timespans, e.g., throughout life or by the hour (3). A model with great 
impact on modern nursing is the biopsychosocial model (BPS) (4). In the BPS, 
the medical or biological dimension must be accompanied by social, psycho-
logical, and behavioural dimensions to explain the state of health. The BPS is 
the model most in line with the World Health Organization’s (5) definition of 
health as a state affected by mental, physical, and social factors, not merely 
the absence of disease. Within nursing, the components “person” and “envi-
ronment” are also conceptualised (6); the person is seen with needs springing 
from the body, the mind, and the soul and– in one way or another – engages 
in human relationships to find meaning. The environment includes the “real” 
structures surrounding a person, but also what goes on in their consciousness. 
Thus, to approach an understanding of the impact of a disease, numerous as-
pects must be taken into account. This is implemented in the nursing compe-
tence (7), e.g., by always considering the individuals life situation and own 
values, including the individual as a full member of the team and by working 
together with other professions to ensure a comprehensive approach. In short, 
the individual cannot be reduced to a disease and even if improved health is 
the desired outcome, healthy dimensions will already exist, regardless of any 
disease.  
 
As a result, a disease will not entail the same experience for any two individ-
uals. Aside from our different biological conditions, we have all had different 
lives, shaping us into who we are. A person diagnosed with cancer is a single 
traveller through that experience and the journey will not be experienced in 
the same way by each person, when the physical, psychological, social, and 
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existential impact of the disease merges into that person’s life (8). Neverthe-
less, receiving a cancer diagnosis is commonly described as a major loss of 
control leading to severe psychological distress (9). For most people, the ex-
perience of being diagnosed and treated for cancer will be completely new, 
and therefore knowledge on how to handle the situation will be lacking. There-
fore, learning is often described as a key factor in order for individuals to gain 
control, and, consequently, nurses within oncology describe teaching as a cru-
cial element in their professional practice (10). The main purpose of such 
teaching is to assist the individual and their next-of-kin in being able to exist 
in the new situation. This can involve helping them understand the illness, the 
symptoms, the healthcare system, their own reactions or something com-
pletely different, depending on their needs. Most individuals with cancer will 
be cared for in an outpatient setting, which of course may be perceived as 
positive, as the routines of everyday life may be less affected. However, the 
cost is that individuals are often left to manage their situation relatively alone, 
with the healthcare system at a distance, facing major challenges of its own. 
If the individual is to get relevant support, this may require a strong power of 
initiative, which for natural reasons is not always present. Further, the 
healthcare system is fractured into specialties, where individuals with cancer 
and chronic illnesses have trouble fitting in. What the individual may experi-
ence as a single problem may require multiple visits to different specialties 
and disciplines, and it is not uncommon that people with complex diseases 
such as cancer describe several unmet needs (11, 12). In order to bridge this 
gap, it is vital that we investigate new comprehensive methods to provide rel-
evant support and knowledge to help individuals manage their entire situation 
before, during, and after the cancer and its treatment. As many individuals 
with cancer are already using the internet when looking for cancer information 
(13, 14), this serves as a natural arena to study within this field.	This thesis 
will explore support and knowledge delivered via the internet; how it could be 
designed, what effects it may have, and how it may be perceived.  

The impact of cancer 
Receiving a cancer diagnosis  
More than one in three people living in Sweden will receive a cancer diagnosis 
during their lifetime. Breast cancer is the most common diagnosis among 
women and prostate cancer is most common among men, followed by skin 
and colorectal cancer for both men and women. Many of those affected have 
suspicions, concerns, or realisations about their disease already in the pre-di-
agnostic phase. Others may be more unprepared for the news of their cancer. 
Thus, the starting point can vary dramatically. Still, most of us know someone 
affected by cancer and are aware that cancer may lead to death. Even if the 
risk of death due to cancer has decreased, cancer is still the most common 
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cause of death for people under the age of 80 years in Sweden; globally one 
in six deaths is due to cancer (15, 16). Thus, the diagnosis may be perceived 
as forcing a confrontation with perceptions of our own mortality and is often 
described as a highly stressful event, involving feelings of fear and helpless-
ness. The time close to the diagnosis is often filled with uncertainty, not know-
ing what to expect, neither for the next few weeks nor for the rest of one’s life. 
In addition to shock, numbness, and sadness, symptoms of anxiety and de-
pression may be part of the initial “natural” reaction. These may subside but 
can also be consistent (17-19). While the meaning and impact of a cancer di-
agnosis is subjective, it could be looked upon as a crisis where the ensuing 
reactions depend on the individual’s earlier experiences, vulnerability, rela-
tions, and the perceived level of threat (20). The occasion when the diagnosis 
is communicated has been shown to be highly important and if possible, the 
person should be accompanied by someone close to them. The perceived emo-
tional support at, and directly following, the occasion when the diagnosis is 
communicated may predict the affected person’s sense of hope (21). Feelings 
of hopelessness are, in turn, closely associated with the vicious cyclic devel-
opment of depressive symptoms (22).  

Receiving cancer treatment 
The treatment phase can impose a clear structure on the individual’s existence, 
in which they may find some peace. The time of waiting is over and something 
that may be perceived as positive is happening. Moreover, during the treat-
ment phase, there are regular possibilities to get support from healthcare staff. 
The most common medical treatments are surgery, chemotherapy, radiation, 
and hormone treatment, depending on the type of cancer. The medical treat-
ments are often combined (e.g., surgery followed by chemotherapy and radi-
ation). Additional targeted treatments, e.g., with antibodies, may also be ad-
ministered. These treatments are fundamental to survival, but often have side 
effects, as they can be toxic, damaging healthy tissue or altering the body’s 
original function. Most side effects are transient, while some may be long-
lasting or chronic (23, 24). Thus, receiving treatment is not always purely pos-
itive, as the body will most likely react or change. It has therefore been sug-
gested that an individual with cancer may not pass through only one crisis, but 
several, as each treatment and its effects can be perceived as a new one (25). 
In addition to treatment of the tumour, drugs targeting symptoms, e.g., nausea, 
anxiety, depression, and sleep disorders, may be prescribed by the physician. 

Common impairments following cancer and cancer treatment 
When evaluating the impact of disease and treatment, health-related quality of 
life (HRQoL) is often used as a measure. HRQoL may be seen as the subjec-
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tive perception of quality of life in relation to the impact of a disease, encom-
passing physical, psychological, social, and functional dimensions (5, 26). A 
Swedish population-based study (27) has found that disease and physical in-
activity are the most important covariates of poor HRQoL. Cancer and its 
treatment may cause a wide variety of symptoms and influence all dimensions 
of HRQoL (27). In a review of symptom prevalence among people receiving 
cancer treatment (28), a total of 47 different symptoms was reported, fatigue, 
insomnia, and pain being the most common. Some of these symptoms may be 
caused by the disease itself, while some may be consequences of treatment, or 
simply appear as a result of another symptom. It is assumed that symptoms 
have a catalytic effect, e.g., the symptom of pain has been shown to directly 
influence fatigue, but pain may also lead to sleep disturbances, which in turn 
affects fatigue. Pain may also be perceived as considerably worse in the pres-
ence of fatigue (29, 30). These associations between symptoms have given 
rise to the concept of symptom clusters, i.e., symptoms that often occur to-
gether. Further, symptoms that occur as a result of cancer treatment are di-
vided into early and late symptoms. The early symptoms are often somewhat 
expected, e.g., hair loss, nausea, fatigue, and irritation of the skin and mucous 
membranes. Most of the early symptoms are transient and subside upon com-
pletion of treatment. The late symptoms may not be as expected or distinct, 
often involving loss of sensory perceptions and memory. The late symptoms 
have been shown to have a large impact on everyday life, with negative effects 
on HRQoL (31).  
 
In addition to symptoms, cancer may lead to a lot of changes, including to 
relationships, personal economy, and functional abilities. Limited physical 
functioning is common; in a population-based study, 53% of those who had 
cancer reported physical functional limitations compared with 21% of those 
with no history of cancer (32). These limitations may appear before, during, 
or after cancer treatment and have been suggested to have the highest impact 
on those who are below 65 years of age (33). The impact on family members 
is well known and the prevalence of psychological problems and the use of 
healthcare are higher among partners of those with cancer than among healthy 
controls (19, 34). The outpatient treatment settings have increased the respon-
sibilities of next-of-kin, who often find themselves in a caregiving role (35). 
Still, in the latest national patient inquiry, only 50% of individuals with cancer 
stated that their next-of-kin had been offered any emotional support from reg-
ular healthcare (36).  
 
No matter what is affecting the individual, it is important to grasp the entirety 
of the situation. All symptoms, impairments, and changes may be reported as 
mild to moderate, but it must be acknowledged that it is their total impact that 
ultimately affects the individual’s health (37). As a man with cancer once 
simply expressed it: “It is important that you understand that this will all land 
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in the same person.” Also, when meeting a person with several physical symp-
toms, it is more likely that there are other problems present, such as symptoms 
of anxiety and depression (38). Thus, the support provided should have a com-
prehensive approach, targeting the situation following the cancer as a whole 
rather than focusing on isolated symptoms. 

Development of anxiety and depression in cancer 
According to what we know, most individuals diagnosed with cancer will not 
experience long-term psychological problems, such as anxiety and depression, 
but some do experience persisting symptoms. The constructs of anxiety and 
depression encompass cognitions (I won’t manage it/I’m worthless), feelings 
(fear/guilt), physical reactions (restlessness/breathing difficulties), and behav-
iours (irritability/withdrawal) (39). Both anxiety and depression may be seen 
as normal reactions to an overwhelming life situation where the individual 
experiences severe stress, helplessness, and loss of control. Biological factors 
may partly explain the development of symptoms, but psychological and so-
cial factors must be recognised as highly important. For example, the fear and 
vulnerability associated with the real danger inherent to cancer is most likely 
a trigger for anxiety in the early phases of the disease. In a longer perspective, 
the fear of recurrence (FOR) (in the cancer context also referred to as FCR; 
fear of cancer recurrence) is commonly described as a trigger (40). Depression 
symptoms may be fuelled by feelings of helplessness and loss of control and 
meaning. Symptoms can also grow stronger due to the changed behaviours 
resulting from the new feelings. Further, the individual’s own perception of 
their abilities to cope with the situation (self-efficacy) has been suggested as 
an important factor (41). 

A partial explanation may be offered by the stress-vulnerability-model (42), 
which encompasses both biological and acquired factors that play an im-
portant role in the development of anxiety and depression. Thus, the individ-
ual’s vulnerability will be partly congenital, but past life event stressors, such 
as grief, fear, isolation, and stress, are at least as important. This can be com-
pared to a weight on a string; it initially holds the weight, but when/if addi-
tional weight (such as cancer) is placed on the string, it will eventually break. 
The stress-vulnerability model may also be illustrated as a bucket (Figure 1), 
where the individual coping mechanisms and positive environmental ex-
change serve as outlets, helping to ensure the bucket does not overflow (43).  
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Figure 1. Stress-vulnerability model. Developed from Brabban and Turkington 
(2002). 

Anxiety and depression during the cancer trajectory 
The prevalence of anxiety and depression in cancer is studied with a variety 
of methods in many different settings. Previous research indicates that symp-
toms of anxiety, depression, or distress in cancer may be present before, dur-
ing, and after treatment in 10–60% of patients (18, 44-46). The development 
of anxiety and depression symptoms in cancer has previously been shown to 
depend on, e.g., diagnosis, treatment (specific neuropsychiatric effects), gen-
der, age, prognosis, comorbidity, existential distress, socioeconomic position, 
and previous life experiences (47-50). As stated, some findings are reported 
as symptoms of anxiety and depression, while some researchers use the term 
‘psychological distress’ (51). Distress may be used differently, describing un-
pleasant emotional experiences, such as strain, stress, fear, or sadness. It is 
also used to describe a combination of anxiety and depression, e.g., when re-
porting the total score on the Hospital Anxiety and Depression Scale (HADS) 
(52), where the categories non-distress and distress are recommended (53). 
The occurrence of both anxiety and depression symptoms is very common in 
cancer, with two thirds of individuals with depression also reporting symp-
toms of anxiety (54). A recent study (55) comparing levels of anxiety and de-
pression in cancer with those in a general population found that individuals 
with cancer suffered from more anxiety than the general population, regard-
less of age. Women and younger individuals with cancer showed the highest 
levels of anxiety. As for depression, men with cancer did not differ much from 
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the general population, while especially younger women with cancer reported 
more depressive symptoms than the general population. Other studies have 
also examined which people are most likely to be affected, and when. In a 
study of more than 10,000 individuals with different cancer diagnosis, 19% 
showed clinical levels and 22% subclinical levels of anxiety and depression, 
across cancer types. Women and younger individuals showed higher rates of 
both anxiety and depression following diagnosis than men and individuals 
above the age of 50 years (56). However, the relevant measures when studying 
depression in men with cancer may be different (57); it has previously been 
suggested that men with symptoms of depression can be easier to detect 
through structured clinical interviews than via questionnaires (58). A system-
atic review of symptoms of anxiety and depression in prostate cancer patients 
identified prevalence rates pre-treatment, on-treatment, and post-treatment, 
suggesting that both anxiety and depression symptoms decreased during the 
treatment period and then increased after completion of treatment (59). Con-
versely, a meta-analysis containing mixed diagnoses found the highest preva-
lence of depression during active treatment (60).  

Nevertheless, symptoms have been shown to be long-lasting. A Danish na-
tionwide study found an increased risk of being admitted to hospital due to 
depression among those diagnosed with cancer. This risk was at the highest 
one year after diagnosis, but persisted for ten years (61). Further, depressive 
symptoms have previously been described as a predictor for elevated mortality 
in cancer (62), increasing the risk of suicide (63, 64), generating higher costs 
(65), and making the individual less adherent to cancer treatment (66, 67). 
Still, most individuals with these problems remain undetected and untreated 
(68). 

Identification and assessment of symptoms  
When identifying symptoms in clinical cancer care, the meeting and conver-
sation with the individual is usually the core, sometimes in combination with 
measurement instruments, depending on the preferences of the nurse or clini-
cian. However, problems within psychological dimensions following cancer 
are not always as obvious as physical symptoms, and standard healthcare is 
having problems with their identification (69, 70). In a study of the use of 
validated questionnaires to detect mood disorders in cancer care, 10% or less 
of the responding clinicians used questionnaires alongside conversation (71). 
On the other hand, within psychology and psychiatric care, structured clinical 
interviews are often used in combination with validated questionnaires. The 
questionnaires may be patient-reported, i.e., administered by the individual, 
or clinician-reported, i.e., administered by the healthcare professional. 
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Patient-reported outcomes 
Patient-reported outcomes (PROs) can be defined as the outcomes that are 
complementary to disease-focused outcomes (e.g., survival), covering the in-
dividual’s own perceptions of the impact of disease and treatment, without 
interpretation by someone else. The growing recognition of the BPS and real-
isation of the value of overall wellbeing in individuals with diseases have in-
creased the use of such outcomes (72). PROs are often assessed using vali-
dated questionnaires, resulting in patient-reported outcome measures 
(PROMs) (73), classified by length and symptoms being assessed. Tradition-
ally, PROMs are used as paper forms, but many questionnaires are currently 
being validated and developed to be internet-administered: ePROMs. Several 
barriers to using PROMs in clinical care have been reported (e.g., logistical 
and social) (74), and ePROMs may avoid these barriers. When using a PROM 
as a screening tool, the purpose is to identify the individuals who are experi-
encing symptoms or are at risk of developing symptoms. This enables offering 
those identified, e.g., information, further investigations, and/or treatment, 
(such identification falls within the contact nurses’ responsibilities). The 
PROM used should therefore be as accurate as possible to be useful. The 
PROM needs validity, i.e., needs to measure what it is intended to measure, 
and reliability, i.e., show consistency in repeated measures (75). It has been 
suggested that at least one full report on the development of a test and one on 
the use of the test are needed for evaluation of its psychometric properties 
(76). The accuracy of PROMs as screening tools is described through its sen-
sitivity and specificity. If a PROM were to have 100% sensitivity, it would 
correctly identify all individuals with the relevant symptoms. With a 100% 
specificity, the results would be negative for all individuals without the rele-
vant symptoms (77). However, sensitivity is often prioritised in screening pro-
cedures.  
 
Regarding interpretations, guideline values are often suggested for each 
PROM. In addition, minimal clinically important differences (MCIDs) (78) 
within and between groups may be available to enable interpretation of results. 
An MCID can be defined as the smallest change in outcome that is valuable 
to the individual and that would lead to considering a change in management 
of the problem/symptom investigated (79). To determine an MCID, a combi-
nation of distribution- and anchor-based methods are often used, together with 
the Delphi method (80). 

Interviewing 
In addition to letting individuals self-report symptoms via questionnaires, 
clinical interviews may be used. These interviews are structured with open-
ended questions and one of the advantages is that the individual’s life context 
may be captured alongside functional abilities and symptoms. The research 
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context may also include interviews to explore individuals’ subjective views. 
Lewin et al. (81) specifically described the use of qualitative methods such as 
interviews, alongside randomised controlled trials (RCTs), to gain better un-
derstanding of aspects surrounding an intervention. Thus, qualitative inquiries 
are recommended before a trial to enhance development or generate hypothe-
ses, during a trial to explore the delivery and participants’ responses, and after 
a trial to explain the findings. 

Patient-reported outcome measures in the cancer context 
As described, cancer affects the individual multidimensionally; thus, there are 
many PROMs that could be used in the cancer context. To avoid measurement 
inconsistency, relevant domains and measurements for the cancer context 
have been suggested following a Delphi consensus process (PROMS-Cancer 
Core) (73). In the first scoping review, more than 1,500 citations were in-
cluded. The agreed domains were HRQoL, Physical health, Emotional health, 
and Social health, which were further narrowed down into subdomains, di-
mensions, and, lastly, measures. The measures used in this thesis fall within 
these recommendations in several, but not all, cases. The consensus process 
concluded that further research regarding best measures in some domains were 
still needed. While the PROMS-Cancer Core recommendations are not com-
plete, they provide the best standardisation found within the literature. 

Quality of life  
HRQoL was identified as a highly meaningful outcome by PROMS-Cancer 
Core and the main measure recommended for assessing the impact of disease 
and treatment on quality of life was the European Organisation for Research 
and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 
(QLQ-C30) (82). It aims to capture the subjective whole of the individual’s 
situation in relation to the cancer and its treatment. The QLQ-C30 includes 
functional (e.g., role functioning), physical (e.g., nausea), psychological (e.g., 
worrying), and social (e.g., relationships) dimensions (82). In addition, there 
are diagnosis-specific modules for several diagnoses, e.g., breast cancer 
(QLQ-BR29), prostate cancer (QLQ-PR25), and colorectal cancer (QLQ-
C29), focusing on specific symptoms. An alternative measure of HRQoL rec-
ommended is the Functional Assessment of Cancer Therapy-General (FACT-
G) (83). There are several differences between the QLQ-C30 and the FACT-
G. For example, the FACT-G contains subscales of “wellbeing” in different 
dimensions instead of “functioning” scales and uses statements instead of 
questions. A previous systematic review (84) comparing both instruments 
could not recommend the QLQ-C30 over the FACT-G, but instead suggested 
close review of both measures in relation to the research objectives. Moreover, 
while both the QLQ-C30 and the FACT-G are multidimensional tools, addi-
tional instruments may be needed for assessment of specific symptoms (85).  
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Physical health  
Recommendations within the physical health domain include specific assess-
ments of symptoms, physical function, sexual function, and cognitive func-
tion. Since the symptomatology may vary between diagnosis, this is the largest 
domain, and includes multiple instruments that may differ in relevance to dif-
ferent individuals. However, two common, multi-factorial and interacting 
symptoms across cancer types are insomnia and cancer-related fatigue (CRF). 
They are considered to form a symptom cluster with depression (86), making 
them especially important to monitor. In this domain, two outcome measures 
for insomnia are recommended, one of them being the Insomnia Severity In-
dex (ISI) (87). This is a multidimensional, short, self-reported measure of in-
somnia. A recent study of 100 individuals, 1–2 years after cancer treatment, 
found the ISI (English version) to be a reliable measure in that population (88). 
Five measures are recommended to assess CRF, e.g., the Functional Assess-
ment of Chronic Illness Therapy-Fatigue (FACIT-F) (89). This is a short tool, 
originally developed for individuals with cancer. The FACIT-F may be used 
as an extension to the FACT-F or as a stand-alone instrument.  

Emotional health  
The emotional health domain includes the dimensions anxiety, depression, 
and psychological adjustment. The main measure recommended for assess-
ment of both anxiety and depression is the short instrument HADS (52). It has 
previously been shown to be valid (38, 90) and is the most commonly used 
scale when screening for symptoms of anxiety and depression among individ-
uals with cancer (91). One of the advantages of this measure is the account 
taken of the underlying disease, as disease symptoms may otherwise confound 
the symptoms of anxiety and depression. The questionnaire may be divided 
into two subscales: HADS-A (for anxiety) and HADS-D (for depression). 
They may also be interpreted together (HADS-T), with distress used as the 
outcome. Recommendations within this domain did not include distress as a 
separate outcome but focused on the specific symptoms of anxiety and depres-
sion. Another specific measure recommended is the Spielberger State-Trait 
Anxiety Inventory (STAI) (92). This is a short measure containing two mod-
ules, one assessing anxiety at the moment (s = state), and another the more 
permanent situation (t = trait). Each module consists of 20 statements, e.g., “I 
feel upset” or “I worry about conceivable accidents”.  

Some interesting considerations were noted within this domain, e.g., self-ef-
ficacy was highlighted as an important outcome, but no outcome measure spe-
cific to cancer could be identified. Therefore, it was excluded. Further, anger 
and substance abuse were also considered as important measures, but the panel 
could not reach consensus and such measures were excluded. Still, anger is a 
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known specific symptom of depression in men with cancer (57) and assess-
ment could therefore be motivated in such populations. Another reflection is 
that no measure for cancer-specific stress is recommended. Being diagnosed 
with a life-threatening disease has formerly been put in the same class as being 
raped or surviving war or a tsunami. However, a change in the classification 
means that the DSM-V does not include cancer as a traumatic event causing 
post-traumatic stress disorder (PTSD) (93). Formerly, the post-traumatic 
stress disorder checklist-civilian version (PCL-C) (94) was commonly used to 
assess PTSD symptoms in cancer. An alternative, commonly used measure of 
cancer-specific stress or trauma is the Impact of Events Scale (95), measuring 
the subjective impact of a specific event. It is a short measure consisting of 15 
items on a four-point Likert scale, with a higher score indicating higher levels 
of cancer-specific stress. Meanwhile, post-traumatic growth (PTG) has been 
observed among some individuals treated for cancer. This is commonly de-
scribed as the positive change that may occur following a life crisis. In indi-
viduals with cancer, results of PTG have been reported, regarding for instance 
increased self-perceived inner strength, greater appreciation of life, improved 
relationships, and more positive health behaviours (93). Although cancer-spe-
cific stress is not handled within the recommendations, PTG is mentioned as 
a relevant outcome. 

Social health 
The social health domain, including functioning and relationships, is the 
smallest of the domains, encompassing just two measures: the Medical Out-
comes Study Social Support Survey (96) and the Psychosocial Adjustment to 
Illness Scale (97). The recommendations suggest further investigation of such 
measures. Further, social costs were highlighted as important, but were not 
seen as falling within the scope of the recommendations. 

Psychosocial and psychological interventions promoting 
health in individuals with cancer 

The term “psychosocial” has a close connection to the BPS, and encompasses 
the physical, psychological, and social factors affecting an individual’s health 
(98). The psychosocial aspects of cancer include interventions that besides 
psychosocial may be described as psychoeducational, psychological, psycho-
therapeutic, or psycho-oncological. A Cochrane review (99) have assessed 
psychosocial interventions regarding the effects on anxiety, depression, and 
distress in newly diagnosed individuals. Results suggested that such interven-
tions added value to cancer care, especially those concerning nurse-delivered 
psychoeducational efforts. Several problems have been identified in the field 
of psychosocial interventions in cancer. An early systematic review (100) 
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found moderate effects in symptoms of anxiety, but no effects in symptoms of 
depression. However, a later review (101) concluded that studies in the field 
were of such low quality that the positive results on emotional outcomes had 
to be interpreted with caution. The Cochrane review previously mentioned 
(99) concluded that most interventions targeted participants with a cancer di-
agnosis, rather than considering their perceived need for support. A more re-
cent systematic review and meta-analysis (102) found flaws in the descriptions 
of interventions, non-evidence based interventions, and a lack of inclusion cri-
teria for participants. The conclusions drawn were that testing of interventions, 
screening, and stepped-care models should be included in future studies.  

Psychosocial support in regular healthcare during cancer 
treatment in Sweden 
In addition to the basic support from regular healthcare staff, psychosocial 
support may be provided by self-referral to a counsellor or a hospital church. 
In addition, there may be psychosocial initiatives or projects that vary between 
regions and hospitals. Moreover, an increasing number of diagnostic groups 
include a contact nurse who shall provide basic psychosocial support, in ac-
cordance with the national cancer strategy (103). However, it remains unclear 
to what extent psychosocial support has been implemented in the role of the 
contact nurse, and there seem to be regional differences regarding the inter-
pretation of the contact nurse’s role. In November 2019, the Swedish cancer 
centres published an elucidation regarding the assignment of the contact nurse, 
highlighting the importance of providing psychosocial support at diagnosis as 
well as during and after treatment for cancer (104). Lastly, an individual’s own 
perceptions of the care and support that they receive during their illness is of 
utmost importance. As stated earlier, aside from surgery and sudden acute care 
needs, cancer treatment takes place in an outpatient setting, with short visits 
to the hospital. The contents of these visits are usually determined in advance 
by the healthcare system as diagnostic procedures or treatment to be per-
formed; this may be seen as a result of the ruling biomedical model. Some 
may find it easy to adapt to this situation, while others may find it a major loss 
of integrity (25). The experience of being in a caring process has previously 
been described as humanising or de-humanising for the individual (105). Cru-
cial for humanising care is that the individual perceives that caregivers com-
municate and work with them to retain their dignity and overcome their suf-
fering. The opposite may occur when the individual feels that they have to 
fight the healthcare system to get help and support. 
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Cancer rehabilitation 
The term cancer rehabilitation is used increasingly in the Swedish cancer care 
context and encompasses all the efforts to reduce the long-term impact of can-
cer, including physical, social, existential, and mental rehabilitation efforts. 
Under the national cancer strategy (106), cancer rehabilitation should be of-
fered to all patients throughout the entire cancer trajectory. The starting point 
of the rehabilitation process is the time of diagnosis. As a result, cancer reha-
bilitation is a team effort, involving several professions. The individual reha-
bilitation needs are subjective, but also dependent on the outcome of treat-
ment. In the best scenarios, treatment will lead to remission, from a biomedical 
perspective, 65% will be cured of their cancer (107). Despite being cured, in-
dividuals may continue to experience consequences of the cancer and its treat-
ment for a long time, sometimes the rest of their lives (108). As previously 
stated, a person may undergo medical treatment, be declared fully treated and 
cancer-free, but still suffer consequences affecting health (2). In addition, 
next-of-kin should always be included in the rehabilitation plans. If remission 
does not materialise, or a relapse occurs, the needs will naturally look different 
and involve acceptance of cancer as a part of the remaining life. However, it 
remains unclear to what extent the national recommendations on cancer reha-
bilitation are or will be implemented. In addition, there are several known bar-
riers to successful cancer rehabilitation (109), some within the structure of 
healthcare, some within the individual, and some resulting from the stress 
caused by the disease. 

 
A large Swedish study has recently investigated the interest among individuals 
with cancer to participate in rehabilitation (110). The rehabilitation activities 
most preferred by the respondents included psychoeducation, open lectures on 
cancer, support provided by a social worker, physical activity assisted by a 
physiotherapist, and internet-based support. Results also suggested that the 
interest to participate in different rehabilitation activities varied by level of 
education, gender, age, and time since diagnosis. This suggests that the reha-
bilitation activities offered need to be multifaceted and offered at different 
times during the cancer trajectory.  

Psychoeducation and self-efficacy 
As stated, psychoeducational interventions has been suggested to be effective 
(99) in the cancer context. Psychoeducation is one of the tools within cognitive 
behaviour therapy (CBT) (111, 112). One of its basic assumptions is that a 
situation, symptom, or problem will be more bearable if normalised, ex-
plained, and understood. The main components within psychoeducation in-
volve providing general information in combination with an explanatory 
model. This makes it highly suitable to empower newly diagnosed individuals. 
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The increased knowledge may in turn affect self-efficacy, i.e., the individual’s 
own perception of their ability to perform a task. Self-efficacy is one of the 
original constructs of the social learning theory described by Bandura (41), 
which has now evolved into social cognitive theory (SCT) (6). Therein, self-
efficacy is described as having the potential to affect behaviours. These be-
haviours will in turn affect the surrounding environment, and the environment 
will respond. The response may then affect the individual’s thoughts and be-
haviours. Self-efficacy expectations may determine how long an individual 
will “persist” when facing difficulties in life. The experiences of an individual 
who persists even when feeling threatened will further reinforce the own ex-
perience of efficacy and vice versa. In addition to psychoeducation, interven-
tions may encompass several other pathways to increase an individual’s prac-
tical, emotional, and cognitive capacities. 

Self-management and self-care 
There is a lack of consensus regarding the definition of self-management, but 
existing definitions involve management of own health with regard to medical 
aspects, psychological consequences, and new life roles over time (113). This 
again implies the need for a comprehensive approach in interventions. A re-
cent systematic review (114) on self-management targeting individuals with 
cancer found a great heterogenicity among interventions regarding length, de-
livery, and underlying theories and components. The same conclusions were 
drawn in an earlier review (115). Thus, it was not possible to recommend 
which type of self-management should be integrated as a part of standard care, 
or even if it should be integrated at all. Linden et al. (116) concluded that the 
lacking evidence was a product of not including individuals with defined prob-
lems in psychosocial trials in cancer, i.e., not using screening procedures. Get-
ting rid of the floor effect would result in higher treatment effects. Another 
problem in deciding what interventions are the most meaningful may be poor 
descriptions of intervention contents and how they are believed to exert an 
effect.  
 
A concept very close to self-management is self-care (an exact delineation 
between the two could not be established in the literature). Definitions of self-
care also vary, but an overall definition would concern the individual’s own 
resources and abilities to perform actions to maintain and improve health. The 
self-care concept may be expanded to include actions to promote the wellbe-
ing of next-of-kin, e.g., children and family members (117). The nursing the-
orist most strongly associated with the concept of self-care is Dorothea Orem. 
Her Self-care Deficit Nursing Theory (S-CDNT) consists of three major parts 
(6, 118). One is the theory of self-care, describing the constructs of self-care, 
including the concepts of self-care demand and self-care agency. The second 
is the theory of self-care deficit, describing the imbalance that occurs when 
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the self-care demand exceeds the individual’s capacity (the self-care agency), 
and the third is the theory of nursing systems, describing the nurse’s role as 
educative and supportive, with a conscious agenda to enable self-care. The S-
CDNT has previously been found useful in interventions within burn care 
(119), pelvic floor rehabilitation (120), cystic fibrosis (121), and advanced 
heart failure (122), as well as in the cancer context (123). The last of these 
studies used Orem’s model to determine predictors of self-care behaviour. Re-
sults suggested that individuals with higher levels of anxiety, less social sup-
port, and higher education were most likely to perform self-care.  
 
The constructs within SCT have been used together with Orem’s theories in 
several interventions. Desbiens et al. (124) investigated the linkage between 
the two and found 14 articles using the components in various ways, e.g., with 
the SCT as a basic conditioning, a mediator, or a component of the self-care 
agency. Richard et al. (125) explored the concepts surrounding self-care and 
found two constructs of importance to nursing, beyond self-management, self-
care, and self-efficacy: self-monitoring and symptom management. Self-mon-
itoring is described as the individual’s ability to be aware of (e.g., through 
measurement) when to either perform an action themselves or to contact 
healthcare providers. Symptom management is described as a combination of 
the individual’s awareness of and response to changes in own health. In this 
review, self-efficacy was described as having the potential to weaken or 
strengthen the other factors mentioned. Thus, it can be presumed that self-
efficacy can influence an individual’s self-care behaviour. 

Cognitive behavioural therapy 
As stated, anxiety and depression are related to the interaction of emotions, 
cognitions, and behaviours. CBT is a prominent therapy focusing on these 
constructs with roots in learning theory (111, 112). Learning and behaviour 
are central aspects of CBT and its core principles include the assumption that 
psychological problems are partly based on unhelpful ways of thinking and 
unhelpful behaviours. Since our feelings and cognitions may be hard – or even 
impossible – to change consciously, the method focuses on “going in through 
the back door” and altering behaviours that in turn will influence feelings and 
cognitions. It is a therapy focused on the present and future, including a thor-
ough analysis of situations involving “ineffective” thoughts and behaviours, 
to support the activation of new ones. Thus, the main focus is not the prob-
lematic behaviours, but rather the creation of new ones, and consequently self-
efficacy is an important factor within CBT. According to the Swedish Agency 
for Health Technology Assessment and Assessment of Social Services, CBT 
has the highest strength of evidence for treatment of depressive symptoms 
(126). While the scientific support in cancer populations is not as extensive, 
CBT has been shown strong positive effects regarding specific symptoms of 



 26 

cancer, such as insomnia and fatigue (127, 128). In Sweden, CBT is also rec-
ommended as part of the rehabilitation in breast cancer for example (129), but 
may not be as effective in individuals with advanced cancer (130). The design 
of studies involving CBT must be considered carefully, like in the case of 
studies of self-management, as the treatment effects will most likely be absent 
in individuals without self-reported symptoms. Further, CBT alongside cancer 
treatment is recommended to incorporate the cancer care i.e. “adjuvant psy-
chological treatment” (131).  

Stepped care 
The current challenges in the public economy must be considered when plan-
ning new interventions. One model that serves to increase cost-effectiveness 
in psychological therapies is the stepped care model (132). Stepped care in-
volves treatment given at differing intensities and is based on the assumption 
that low-intensity interventions directed at the right population will provide 
health gains similar to those of more resource-intensive interventions. If the 
low-intensity intervention does not lead to improvement, the next step of in-
tensity is applied. In the example below, self-care and self-management con-
stitute the first step (see Figure 2). The stepped care model may be appropriate 
in the cancer context and is currently being evaluated, e.g., in a nurse-led in-
ternet-based intervention, to enable a return to work after cancer (133). 

 

 
Figure 2. A simple two-stepped model developed from Bower and Gilbody (2005). 

The internet as a tool to improve health 
It is estimated that more than half of the world’s population has internet access 
at home (134); the number in Sweden is 98% (135). In Sweden, more than 
99% of people aged up to 55 years are internet users. Usage then decreases 
with increasing age, but more than 50% of citizens above 76 years of age are 
reported to be internet users. The internet may be an important tool used by 
individuals diagnosed with a disease to become informed and interact with 
others. A recent study suggested that individuals with cancer used the internet 
to a large extent when looking for cancer information, e.g., through infor-
mation sites, blogs, forums, and social media (136). In addition, individuals 
with cancer considered the service “My healthcare contacts” to be the most 
valuable source of information on the internet (136). “My healthcare contacts” 
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is part of the most comprehensive internet-based health information technol-
ogies aimed at Swedish citizens (1177.se). Citizens access the site for infor-
mation, to reach healthcare providers, to see their medical records, and, where 
applicable, to receive treatment. A new pilot-tested tool in this context, aimed 
at individuals with cancer, is “My Care Plan Cancer” (137). It will hopefully 
be implemented into standard care shortly and may be an important empow-
erment tool, as it aims to increase opportunities for insight, participation, and 
communication. “My Care Plan” may be defined as an internet-based interac-
tive communication application connected to personal medical records. (In-
ternet-based interactive communication applications are defined in the section 
below.)  
 
All the technical solutions mentioned above can be included in the broad con-
cept of e-health, involving many different types of services (including those 
not delivered via the internet or used solely by healthcare professionals). In 
2005, a systematic review of definitions (138) found 51 different, often broad, 
definitions of e-health. The National Board of Health and Welfare in Sweden 
defines it as “to use of digital tools and the digital exchange of information to 
achieve and maintain health” (139). The World Health Organization has a 
similar definition: “the use of information and communication technologies 
(ICT) for health”. The national strategy for nursing efforts within e-health 
(140) suggests that nursing interventions should include patient participation 
and facilitate cooperation between professions.  

Internet-based interventions promoting health in cancer  
Internet-based interventions targeting individuals with cancer may focus on 
the psychosocial, practical, physical, or psychological aspects, or a combina-
tion of these. Interactive Health Communication Applications (IHCAs) are in-
ternet-based (or computer-based) “packages” that combine health information 
with support in some form to promote knowledge, self-care, healthy behav-
iour, information exchange, and emotional support. A Cochrane review (141) 
on the effects of IHCAs targeting people with chronic diseases, including can-
cer, stated that IHCAs could lead to increased self-efficacy, positive behav-
ioural changes, symptom burden improvements, and better health, concluding 
that more studies were needed for specific diagnoses, such as cancer. A review 
(142) on the more general concept of internet-based support programmes in 
cancer settings drew the conclusion that programmes including multiple ser-
vices seemed to be the most effective. Symptom improvement post-interven-
tion was mainly found regarding fatigue, social support, and distress. If an 
internet-based intervention is not tailored and adjusted to fit the needs of the 
intended target population, it will not be used; thus, the tailoring may be seen 
as a predictor of outcomes. Interventions that are not useful might fall under 
the rather harsh description “research waste” (143). According to recommen-
dations, one way to avoid “waste” would be to include clinicians and patients 
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in research more. Other recommendations when developing these interven-
tions include the use of best external evidence and theory (114). An example 
of a past internet-based intervention including the intended users in the devel-
opment is WebChoice (144), using focus groups to determine intervention 
content (145). WebChoice is an IHCA, targeting individuals with breast or 
prostate cancer to help them self-manage their illness by providing, e.g., self-
assessments, tailored symptom self-management support, and peer support. 
The outcomes showed significant within-group improvements regarding de-
pression in the intervention group. Between groups, differences in symptom 
distress were significant. CHESS (146) is another example of such an inter-
vention, targeting females, aged 60 years or less, with breast cancer. In 
CHESS, one of the goals was to include as many women as possible with 
lower levels of education and income, since they are a group known to be less 
likely to obtain information and participate in own care. The IHCA contained 
information, possibilities to ask questions, and peer support. The results from 
the RCT (147) indicated that the intervention increased social support and 
possibilities to participate in own care and thereby served women with lower 
levels of education and income well. However, none of these interventions 
targeted individuals with specific symptoms and there is also a lack of studies 
including clinical recruitment and stepped care models, providing individuals 
with support relevant to their needs.  

Cognitive behavioural therapy delivered via the internet (iCBT) has been used 
under several conditions, with outcomes comparable to face-to-face CBT, re-
garding both anxiety and depression in the general population (148, 149). 
iCBT may be delivered as a therapy guided by a healthcare professional, or as 
an automated, self-guided programme. Guided iCBT seems to be the most 
efficient in chronic illnesses (150). In the cancer context, guided iCBT has 
shown positive effects regarding fatigue (151) and depression (152). The most 
recent RCT, iCanADAPT (153), focusing on the early stages of cancer (web-
based self-referral > 6 weeks post-diagnosis with primary endpoint at three 
months) found positive effects regarding both anxiety and depression. 

Understanding usage in internet-based interventions 
Non-usage and difficulties defining usage (154, 155) are well-known prob-
lems in internet-based interventions, and assessments of adherence may re-
quire multidimensional measures. Socio-demographics are sometimes used as 
explanations, suggesting that, e.g., those with lower education and lower so-
cioeconomic status are less likely to make use of interventions (156). How-
ever, not many interventions have focused specifically on the needs of the 
traditionally underserved. Thus, it seems relevant to focus on intervention 
parts that may be influenced to fit the intended users, e.g., the design, focus, 
and usability of the system. The Technology Acceptance Model (TAM) is an 
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information systems theory that is used to explain the acceptability and pre-
dictors of using new technologies (157). The theory concerns behaviour in-
tention, i.e., factors decisive to if a person uses a system or not. According to 
TAM, the key factors include the perceived usefulness, perceived ease of use, 
and external factors. The usefulness may be defined as the degree to which a 
person believes that the use of a system will imply a gain for them, or, perhaps, 
how interested they are in the contents. Ease of use refers to how much effort 
is needed to use a system, i.e., how free it is from difficulties. Within TAM, it 
is further suggested that if the content within a system is regarded as valuable 
to a person, they might have a higher level of tolerance with regard to ease of 
use. Thus, usefulness seems to be a stronger motivator, although a balance 
between the two is desirable. Further, self-efficacy – as previously described 
within the SCT – has a close relationship to ease of use, i.e., the individual’s 
own perception of their abilities. The external factors are context-based, mean-
ing that they might be found in explanatory models describing the specific sets 
of needs and usage predictors in the cancer context (158). Defined predictors 
of usage involve not only sociodemographic factors but also, e.g., psychoso-
cial and disease- and intervention-related factors. Understanding the needs and 
predictors of use among the intended users may be looked upon as a founda-
tion determining usefulness, as described within TAM.  
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Rationale for the thesis 
Cancer is a complex disease, with the potential of affecting all aspects of a 
human life. If individual care needs are not meet, the consequences may be 
costly, both from an individual perspective of suffering and from a societal 
perspective. The time surrounding the diagnosis and treatment of cancer are 
known to be highly stressful, leading to increased needs of support. Multiple 
barriers prevent individuals from getting support. These barriers include the 
non-detection of symptoms, the multifaceted needs of individuals, and a lack 
of diversity in the current resources offered. Most require physical visits to the 
hospital. Current routes of care delivery, in combination with the strained sit-
uation within healthcare organisations, may be contributing, and the high oc-
currence of unmet needs in the cancer population suggests that new methods 
are required. 
 
E-health interventions have shown the potential to provide easy access to a 
comprehensive range of support and may be one solution to the current limited 
accessibility of rehabilitation resources. However, several weaknesses in pre-
vious psychosocial interventions, both internet-based and face-to-face, have 
been identified, such as non-evidence-based interventions aimed at those with-
out established needs. In addition, intervention content is often poorly de-
scribed and individuals with lived experience are seldom included in the de-
velopment of interventions. 
 
Thus, there is a lack of knowledge regarding how to develop clinically rele-
vant internet-based psychosocial support, and a resulting lack of knowledge 
about the effects and experiences of such interventions in clinically recruited 
individuals diagnosed with cancer. It is crucial to bridge this knowledge gap 
in order to take advantage of the possibilities that the internet may offer in 
cancer care. 
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Overall and specific aims 

The overall aim of this thesis is to explore and evaluate design, delivery, and 
effectiveness of internet-based stepped care for individuals with cancer and 
self-reported symptoms of anxiety and/or depression. The specific aims of Pa-
pers I–IV were: 

 
 
I To describe the development and components of the first step in a co-

created internet-based stepped care intervention targeting individuals 
with cancer and self-reported symptoms of anxiety and depression. A 
further aim was to explore the acceptance of the first step among a 
small group of users. 

 
II To evaluate the effects of internet-based stepped care on anxiety, de-

pression, post-traumatic stress, and health-related quality of life in in-
dividuals with cancer and self-reported symptoms of anxiety and de-
pression, compared with care as usual. 
 

III To explore the user experiences of internet-based stepped care with 
regard to the intervention content and relevance. 
 

IV To explore the user experiences of internet-based stepped care with 
regard to the delivery, design, and structure of the intervention. 
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Methods 

Design 
This thesis is based on studies conducted within the Uppsala University Psy-
chosocial Care programme (U-CARE). U-CARE is a strategic research ven-
ture supported by the Swedish government with the main purpose to offer in-
ternet-based support to prevent and reduce psychosocial health problems 
among individuals with physical illness. All interventions are delivered via 
the web-based U-CARE Portal developed within the programme.  
 
Study 1 encompassed a co-creation development process resulting in the in-
teractive support provided as the first step in an internet-based stepped care 
intervention (iCAN-DO). The effects of iCAN-DO were investigated in a ran-
domised controlled trial; AdultCan (clinicaltrials.gov NCT-01620681) target-
ing individuals newly diagnosed with breast, colorectal, or prostate cancer and 
with self-reported symptoms of anxiety and depression. Study 1 made up the 
material for Papers I-II. In Study 2, aspects of usefulness, relevance, and usa-
bility in iCAN-DO were explored through qualitative interviews which made 
up the material for Papers III-IV. An overview of the specific design, methods, 
samples, and analyses is shown in Table 1. 

The U-CARE Portal 
U-CARE projects deliver interventions using the U-CARE Portal and is not 
connected to personal medical records. Study participants and researchers log 
in to the portal either through a two-step verification (additional code sent by 
SMS) or using a mobile BankID. A helpdesk for technical support is available 
for participants in the ongoing studies. In addition to delivery of interventions, 
the portal also allows administration of PROMs. Currently, the system em-
ploys the Bootstrap framework, a responsive design adapting each page to the 
screen size of a user’s device (i.e., tablet, smartphone, computer). To enable 
efficient use of the programmes developed within U-CARE (post-interven-
tion) the intervention materials in the portal are licensed under Creative Com-
mons.  
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Table 1. The design, data collection methods, samples, and analyses in Papers I–IV. 

Papers Design Data collection Sample Analyses 

I. Theoretical/descriptive Log data from the U-

CARE Portal 

The 39 first participants 

in AdultCan IG 

 

Descriptive 

II. RCT PROMs, log data, 

register 

245 participants in 

AdultCan IG and SCG 

Descriptive 

Linear mixed models 

Multiple linear regression 

Randomisation tests 

 

III. Qualitative, descriptive  Semi-structured  

interviews 

15 participants in 

AdultCan IG 

Content analysis 

 

 

IV. Qualitative, descriptive Semi-structured  

interviews 

15 participants in 

AdultCan IG 

Content analysis 

Abbreviations: RCT, randomised controlled trial; PROMs, patient-reported outcome measures; IG, interven-
tion group; SCG, standard care group. 

Participants and settings 
Study 1 (Papers I–II) 
Individuals were recruited to AdultCan from four hospitals in mid-Sweden 
between the years 2013 and 2016. A research nurse/assistant identified and 
approached eligible individuals consecutively when they were at clinical ap-
pointments in hospital. Eligible individuals were newly diagnosed (< 6 months 
prior) adults (> 18 years) with breast, colorectal or prostate cancer, or a relapse 
in colorectal cancer. Criteria for exclusion were the inability to speak and read 
Swedish, a low Karnofsky performance status (< 40) (159), short expected 
survival (< 3 months), cognitive impairment, and an ongoing severe depres-
sion or risk of suicide according to the MADRS-S (160) (described below). 
 
If they chose to participate, an informed consent form was signed by the par-
ticipant, who later received further instructions and login details through au-
tomated e-mail. At their first login to the U-CARE Portal (described below), 
they were prompted to complete the screening instrument HADS (52). Partic-
ipants with symptoms of anxiety and depression or both (> 7 p on any of the 
HADS subscales) were then randomly assigned within the U-CARE portal 
using a permuted block method. This means that the randomisation process 
was completely computer-generated and concealed from all within the re-
search group. Further, randomisation was stratified for curative or palliative 
treatment. The screening process was completed for 909 individuals, of which 
664 (73%) scored below the cut-off on both HADS subscales (< 7). These 
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individuals were allocated to a longitudinal study, not included in this thesis. 
Upon randomisation to standard care (SC) or intervention group (iCAN-DO), 
the MADRS-S was completed to detect severe cases of depression or risk of 
suicide. Ten participants reported a high level of severity (generating an alert 
in the portal) and were contacted by a clinical psychologist for assessment. 
However, none of the individuals contacted was assessed as needing referral 
to psychiatric care and all could therefore remain in the study. In total, 245 
participants were allocated to the RCT. The first 39 participants randomised 
to the iCAN-DO group constituted the sample in a first acceptance test, de-
scribed in Paper I. Figure 3 shows the allocation of participants, including as-
sessment points and loss to follow-up.  
 
Computer literacy was not an exclusion criterion, but naturally determined if 
an individual could participate in the study. Eligible individuals were in-
formed that they needed computer/internet access in order to participate and 
declined to participate if they were lacking this. Those who declined partici-
pation were asked if they would voluntarily fill out a response analysis and 
950 individuals consented to do this.  
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Figure 3. Flowchart of enrolment, participants, and missing assessments in U-CARE 
AdultCan. * Number of participants who did not complete the questionnaires at this 
timepoint without having actively withdrawn. Abbreviations: HADS=The Hospital 
Anxiety and Depression scale.  

 

  
Assessed for eligibility n = 3,273 

 
Declined to participate n = 1,188 

Did not meet inclusion criteria n= 662 
Not approached due to administrative or logistic failure n = 140 

 

      

 Provided informed consent n = 1,283 
Completed baseline n = 909 

 

    

 Randomised n = 245 
(> 7 points on any of the HADS subscales) 

 

   

iCAN-DO n = 124 
 

Breast cancer n = 85 
Prostate cancer n = 24  

Colorectal cancer n = 15  

 Standard care n = 121 
 

Breast cancer n = 71 
Prostate cancer n = 28 

Colorectal cancer n = 22 

     

 Completed assessment n = 99 

Withdrew from trial = 0 
Did not complete questionnaires *= 22 
Deceased = 3 

T1 

One month                        
 

Completed assessment n = 100 

Withdrew from trial = 2 
Did not complete questionnaires *= 19 
Deceased = 0 

     

Completed assessment n = 78 

Withdrew from trial = 4 
Did not complete questionnaires *= 35 
Deceased = 1 

T2 

Four months 

Completed assessment n = 87 

Withdrew from trial = 0 
Did not complete questionnaires *= 31 
Deceased = 1 

     

Completed assessment n = 65 

Withdrew from trial = 0 
Did not complete questionnaires*= 51 
Deceased = 0 

T3 

Seven months 

Completed assessment n = 75 

Withdrew from trial = 0 
Did not complete questionnaires *= 43 
Deceased = 0 

 

     

Completed assessment n = 61 

Withdrew from trial = 0 
Did not complete questionnaires*= 54 
Deceased = 1 

T4 

Ten months 
 

Completed assessment n = 80 

Withdrew from trial = 0 
Did not complete questionnaires *= 37 
Deceased = 1 
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The intervention  
The stepped care intervention (iCAN-DO) comprised two steps, available for 
participants in the intervention group. Nurse-led interactive support (Step 1) 
was available immediately after randomisation and throughout the study pe-
riod of 10 months. A ten-week iCBT programme (Step 2) was offered at re-
peated occasions, coinciding with the self-reporting of symptoms of anxiety 
and depression. Thus, participants were only offered iCBT if they had results 
on a HADS subscale (52) that indicated remaining symptoms (> 7). The time-
line is shown in Figure 4.  

 
 

Figure 4. Overview of data collection points and access to steps 1 and 2. 

 

Development and testing of the first step in iCAN-DO 
The development of the first step in iCAN-DO had the working name NILS 
and was eventually named “interactive support” (IAS). The development pro-
cess built on an evidence-based triad (161), including the use of best scientific 
evidence, clinical expertise, and input from presumptive users, in this case 
represented by individuals with lived experience of cancer, recruited from pa-
tient associations. This was done to achieve an intervention with high rele-
vance to its users, and good compliance with standard healthcare, thereby re-
ducing the risk of “research waste”. During the development of Step 1, a 
multi-professional group consisting of clinically active professionals was 
formed. The group assisted in shaping some of the materials. In addition, in-
dividuals with lived experience of cancer (the same diagnoses as the interven-
tion was directed at) assisted the research group monthly during a period of 
one year. They reviewed all intervention contents with regard to various as-
pects and tested parts of the U-CARE Portal, such as the forums. Further, con-
tent creation was guided by propositions of existing theories, mainly Orem’s 
S-CDNT (118) and Bandura’s SCT (162), with elements of psychoeducation.  

  Step 1, available throughout the 10-month study period   

  
Baseline 

T1 
1 month 

T2 
4 months 

T3 
7 months 

T4 
10 months 

 
Study end 

 

 
     
 

             
               

  
 

  Step 2, iCBT 
offered if T1  

=  
HADS > 7 

Step 2, iCBT 
offered if T2 

=  
HADS > 7 

Step 2, iCBT 
offered if T3 

=  
HADS > 7 
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Interactive support, Step 1 
The low-intensity support was designed to provide a relevant basis for Step 2 
(described below) and comprised various parts to attract participants with dif-
fering preferences. The most prominent feature, the library, contained separate 
lectures on each diagnosis (breast, colorectal, and prostate cancer), as well as 
16 modules (Table 2), including in-depth psychoeducational content regarding 
diagnosis, treatment, and common symptoms/impairments/problems, all with 
information on self-care workarounds. The contents in the library were aimed 
at explaining and normalising problems and providing guidance on how to 
deal with them, with the goal of increasing the individual’s general 
knowledge, commitment, and abilities. Further, participants had the possibil-
ity to “ask an expert” (a nurse with experience in oncology care). Since the 
portal was not connected to medical records, participants were informed that 
no specific advice – for instance regarding prescribed drugs – could be given. 
Answers were delivered straight to the participant who asked the questions via 
an internal messaging function in the portal within 2 working days, giving the 
nurse a possibility to consult other professions (e.g., dietician, physician) if 
needed. Questions and answers of general interest could also be anonymised 
and published in a frequently asked questions (FAQ) section, for other partic-
ipants to read. In addition, a moderated peer support section allowed partici-
pants to discuss with each other in forums or chat. A nurse moderated the 
portal daily, looking for problem-oriented discussions as well as checking logs 
for predefined words that could imply suicidal thoughts or severe depression. 
In addition to having diversity regarding content, the materials were available 
in different media types, such as written texts, audio-visual presentations, vid-
eos, and slideshows. Nurses were presented in brief with name and photo.  

Internet-delivered cognitive behaviour therapy, Step 2 
The second step was a ten-week iCBT programme guided by a psychologist. 
Treatment comprised 15 modules (Table 2), with areas relevant for individuals 
with cancer, such as fatigue, worrying, and depressed mood. After completing 
an introductory module, participants could choose which modules to work 
with during the ten weeks. Each module involved “homework assignments”, 
e.g., self-monitoring, that participants worked with and sent to the psycholo-
gist. Feedback was delivered weekly, and the psychologist was also available 
for questions. As in Step 1, all communications took place through written 
messages and the psychologist was presented with name and photo. 
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Abbreviations: IAS= interactive support (Step 1), iCBT=internet-delivered cognitive behaviour therapy 
(Step 2), HADS= the Hospital Anxiety and Depression scale. 

Definition of standard care 
Both the SC group and iCAN-DO group had access to standard care. As stated 
in the introduction, this include the regular support from encounters with 
healthcare staff, the possibility of prescription drugs targeting, e.g., depres-
sion, and the possibility of psychosocial support by self-referral to a counsel-
lor or the hospital church. 

Data collection 
As stated above, all PROMs were administered via the portal and participants 
received e-mail notifications at the start of an observation point. In addition to 

Table 2. The contents and features of the internet-based stepped care in iCAN-DO, 
aimed at individuals with cancer and concurrent symptoms of anxiety and depression. 

Step 1 
Interactive support (IAS) guided by a 
nurse; all communication was in the form 
of written messages via the  
U-CARE Portal. 

Step 2 
Internet-delivered cognitive behaviour 
therapy (iCBT) guided by a psychologist; 
all communication was in the form of 
written messages via the U-CARE Portal. 

Who and when? 
Available for all participants in the inter-
vention group after randomisation. 
Duration 24 months. 

Offered to participants with persistent 
symptoms of anxiety and/or depression 
(> 7 on either HADS subscale) after using 
Step 1. Duration 10 weeks. 

Contents 
The main feature of Step 1 was a library 
containing psychoeducational information 
and self-care strategies in 16 modules. In 
addition to the library, there was a peer 
support section and “Ask an expert”/FAQ 
section.   
The Library modules: 

 Radiotherapy 
 Chemotherapy 
 Endocrine treatment 
 Nausea 
 Loss of appetite 
 Cancer-related fatigue 
 Cancer-related pain 
 Reactions to a crisis 
 Anxiety 
 Depressed mood 
 Sleep disturbances 
 Sexual problems 
 Healthy eating habits 
 Physical activity 
 The social insurance system 
 Tobacco use 

In Step 2 of the intervention, a ten-week 
iCBT treatment programme was provided. 
The treatment contained 15 modules that 
comprised written texts, audio-visual 
presentations, and video clips. 

 
The iCBT modules: 

 Introduction to iCBT 
 Depressed mood 
 Tension 
 Stress 
 Negative thoughts 
 Fatigue 
 Relations 
 Pain 
 Negative body image 
 Fear 
 Sleep disturbances 
 Sexual problems 
 Worry and rumination 
 Problem-solving 

 Final/summarising module 
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the validated PROMs used, participants answered questions regarding socio-
demographics and perceived benefits of using Step 1 in questionnaires specif-
ically designed for AdultCan. The perceived benefits questionnaire contained 
questions regarding, e.g., level of knowledge and use of self-care strategies 
and was completed at one month (after using Step 1, before iCBT was of-
fered). All data regarding participants’ diseases and treatments were obtained 
from national quality registers. Table 3 shows an overview of the timepoints 
and validated PROMs used.  

Table 3. Overview of variables, instruments, and timepoints in AdultCan. 

 

Main outcome measures 

The Hospital Anxiety and Depression Scale (HADS) 
The main outcomes were anxiety and depression as assessed with the HADS 
(52). The HADS contains 14 statements/items and may be interpreted as a 
total (HADS-T), with distress as the outcome, or using the subscales HADS-
A (anxiety) and HADS-D (depression). The HADS-T scores range between 0 
and 42 points, with 0–14 points categorised as non-distress, while 15–42 
points suggest distress (53). As for the anxiety and depression subscales, 
scores range between 0 and 21 for each. Recommended guidelines for inter-
pretation of subscale scores are that values < 7 points do not indicate symp-
toms, values of 8–10 points indicate possible symptoms and values of > 11 
points indicate likely symptoms. Individuals within these levels may be clas-
sified as non-cases, doubtful cases, and clinical cases. The items are focused 
on the preceding week and agreement with the statements are rated on a Likert 
scale of 0–3. According to a systematic review (163), the sensitivity and spec-
ificity for the HADS-A and -D are 70% and 83%, respectively, when using < 
7 points as the cut-off. The MCIDs for the HADS-A and -D have been sug-
gested to be 1.32 points and 1.40 points, respectively (164). The HADS is 
recommended within PROMS-Cancer Core (73). 

Variable Instruments T0 
Baseline 

T1 
1 month 

 

T2 
4 months 

T3 
7 months 

T4 
10 months 

Anxiety The Hospital Anxiety and Depression 
Scale- Anxiety subscale (HADS-A) 

x x x x x 

The Spielberger State-Trait Anxiety Inven-
tory State subscale (STAI-S) 

x    x 

Depression  The Hospital Anxiety and Depression 
scale- Depression subscale (HADS-D)  

x x x x x 

The Montgomery Åsberg Depression Rat-
ing Scale (MADRS-S) 

x    x 

Health-related 
quality of life 

European Organisation for Research and 
Treatment of Cancer Quality of Life Ques-
tionnaire Core 30 (EORTC QLQ-C30)  

x x x x x 

Insomnia The Insomnia Severity Index (ISI) x x x x x 
Fatigue The Functional Assessment of Chronic Ill-

ness Therapy Fatigue Scale (FACIT-F) 
x x x x x 

Post-traumatic 
stress 

The Post-traumatic Stress Disorder Check-
list-Civilian version (PCL-C) 

x    x 

Environmental  
reward 

The Environmental Reward Observation 
Scale (EROS) 

x    x 
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The Montgomery-Åsberg Depression Rating Scale (MADRS-S) 
In addition, depression was assessed with the self-reported version of the 
Montgomery-Åsberg Depression Rating Scale MADRS-S (160), originally 
designed to detect change in primary depressive illness in accordance with the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-V). The 
MADRS-S consists of nine items on a seven-point Likert scale, with total 
score ranging from 0 to 60 points. One of the items (number nine) may be 
used as a specific indicator for the risk of suicide. Recommended guidelines 
for interpretation are that 13–19 points indicate mild depression, 20–34 points 
moderate depression and > 34 points indicate severe depression. The recall 
period focuses on the preceding three days. The MADRS-S has been used in 
cancer populations, but evidence of its validity there is lacking. However, it 
has been suggested that the MADRS correlates with findings of hopeless-
ness/helplessness (closely related to depression) in females with breast cancer 
(165).  

The Spielberger State-Trait Anxiety Inventory State subscale (STAI-S) 
Anxiety was also assessed with the STAI-S (92) (state; anxiety at the moment) 
consisting of 20 statements to be rated on a four-point Likert scale. The time 
of recall for the STAI-S is “at the moment”. Higher scores indicate higher 
levels of anxiety. The suggested cut-off point to detect clinically relevant 
symptoms is 39–40 (166). The STAI-S has previously been shown to be valid 
in individuals with chronic illnesses (92), with the highest sensitivity and spec-
ificity at cut-off levels of 54/55 points. The STAI-S is recommended within 
PROMS-Cancer Core (73). 
 
The Environmental Reward Observation Scale (EROS) 
In addition to instruments assessing the severity of depression symptoms, the 
risk of worsening is a pertinent measure. In the behavioural approach to de-
pression, behaviour activation is an important component. An increase of the 
individual’s positive exchanges with the environment is seen as essential in 
the improvement of depressive symptoms. Therefore, the Environmental Re-
ward Observation Scale (EROS) (167) was used to assess the risk of worsen-
ing in depression as measured through levels of environmental reward. It is a 
short measure, consisting of 10 statements, e.g., “In general, I am very satis-
fied with the way I spend my time”. Statements are rated on a four-point Likert 
scale and scores range from 20 to 80; a high score indicates high environmen-
tal reward.  
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Secondary outcome measures 
European Organisation for Research and Treatment of Cancer Quality of 
Life Questionnaire Core 30 (EORTC QLQ-C30) 
The EORTC QLQ-C30 (version 3) (82) was used as a measure of HRQoL. 
The questionnaire contains 30 questions focusing on the preceding week. 
Questions regarding symptoms and functions are measured on four-point Lik-
ert scales (0 = not at all, 4 = very much). The last two items, forming the 
overall global health status, are measured on seven-point Likert scales (1 = 
very poor, 7 = excellent). Using the EORTC scoring manual (168) and a pro-
gram for statistical analysis, the 30 questions are merged into five scales of 
functioning (physical, role, emotional, social, and cognitive) and three scales 
regarding symptoms (fatigue, pain, and nausea/vomiting), while six items stay 
at a single-item level (dyspnoea, insomnia, constipation, diarrhoea, loss of ap-
petite, and financial impact). Further, the responses to items and subscales are 
transformed into a total scale of 0–100 to ease statistical analysis. In the man-
ual, several publications are also recommended by the EORTC for interpreta-
tion of results, e.g., MCIDs (169). The QLQ-C30 is recommended within 
PROMS-Cancer Core (73). 

The Insomnia Severity Index (ISI) 
Insomnia was assessed using the Insomnia Severity Index (ISI) (87), contain-
ing seven statements regarding, e.g., sleep onset, duration, and feelings of be-
ing rested. The recall period focus on the preceding two weeks and are given 
on a five-point Likert scale. Guidelines for interpretation are that values be-
tween 8 and 14 suggest mild insomnia, values of 15–21 suggest insomnia, and 
values of 22–28 suggest severe insomnia. A previous study (88) on individuals 
1–2 years post-cancer revealed a mean score at 16.69 (SD 4.47). The ISI is 
recommended within PROMS-Cancer Core [69]. 

The Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) 
The Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) 
(89) was used to assess CRF. This is a short tool that may be used as an ex-
tension to the FACT-F or as a stand-alone instrument. The FACIT-F contains 
13 items measured on a four-point Likert scale. The recall period covers the 
preceding seven days, and the score ranges from 0 to 52, with a high score 
representing less problems. Guidelines for MCIDs are available (170). The 
FACIT-F is recommended within PROMS-Cancer Core (73). 
 
The Post-Traumatic Stress Disorder Checklist-Civilian version (PCL-C) 
For assessment of post-traumatic stress, the Post-Traumatic Stress Disorder 
Checklist-Civilian version (PCL-C) (94)was used. It consists of 17 items rated 
on a five-point Likert scale. The PCL-C has since been updated and the present 
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version (PCL-5) consists of 20 items. Suggested cut-offs differ between pop-
ulations, e.g., between rape victims, soldiers, and civilians. The cut-off for the 
latter group is suggested to be 44 points. 

Determination of sample size 
In a previous study (38) using the HADS as a screening tool, the mean values 
for individuals with cancer scoring above the cut-off level (> 7) were 10 p for 
the HADS-A and 8 p for the HADS-D. Meanwhile, the MCID for the HADS 
in a similar population is considered to be a change/improvement of 20% for 
subscales (164). To detect a 20% mean score difference (HADS-A 2 points, 
HADS-D 1.6 points) between groups with 80% power at a significance level 
of 0.05, 65 participants were needed per arm. Thus, the risk of type 2 errors 
was at a 20% level and that of type 1 errors was at a 5% level. Since internet-
based studies are known to have high drop-out rates, twice this number was 
recruited. 

Statistical analyses 
When data had been extracted from the U-CARE Portal, all scores were pro-
cessed based on the instructions for each respective instrument (e.g., the 
EORTC scoring manual). The questionnaires completed at baseline and after 
ten months (MADRS-S, STAI-S, PCL-C, and EROS) were analysed with 
multiple linear regression. The questionnaires completed at all five timepoints 
(HADS, EORTC QLQ-C30, ISI, and FACIT-F) were analysed with linear 
mixed models (LMM) fitted using restricted maximum likelihood. This was 
done to reduce the risk of bias in the model. The LMM included all timepoints 
in the model. Both models were adjusted for baseline values and level of ed-
ucation. In addition to these analyses, data on categorical level (HADS classi-
fications) were analysed with randomisation tests (171), including multiple 
resampling. All analyses were performed in R version 3.4.2 and SPSS version 
25. In addition to the statistical analysis, defined MCIDs (78) were used to 
assess the clinically significant differences and a responder analysis (catego-
rising results as individuals improved, not changed, or deteriorated) was con-
ducted in individuals with complete data on the HADS. 

Analysis populations 
All outcomes were analysed according to intention-to-treat (ITT), including 
participants with complete baseline values. The method of imputation was the 
last rank carried forward method (LRCF). This allows for missing participants 
to keep their rank in relation to the others, which the last observation carried 
forward method does not. The risk for false high or low imputations is thereby 
reduced. In addition to analysis based on ITT, analyses of the primary outcome 
(HADS) were carried out in the population “modified ITT”, including partic-
ipants with a baseline value and at least one more follow-up value, again using 
LRCF for the remaining timepoints. Further, “complete cases” (those with all 
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assessments complete) were analysed separately. For the responder analysis, 
a fourth population was studied: all individuals with complete data on the 
HADS at both baseline and ten months. The purpose of using the additional 
populations was to perform a sensitivity analysis, i.e., to see if results were 
robust in populations other than ITT. 

Study 2 (Papers III–IV) 
Participants and recruitment 
The participants in Study 2 were recruited from the AdultCan RCT. As data 
from the RCT showed that most participants used Step 1 (IAS) in iCAN-DO 
(105/124, median 9 times), and few of those who were offered Step 2 (iCBT) 
accepted (7/82), a purposeful selection was performed. The main purpose of 
the selection was to include individuals who had used both Step 1 and Step 2, 
and also to include individuals who had declined to use Step 2. Logs from the 
U-CARE Portal were studied to perform this selection. The number of partic-
ipants was not predefined, but instead determined during the performance of 
the interviews. Eligible participants were sent a letter with information about 
the study and that the interviewer would call them within a few days to give 
further information and to ask if they were willing to participate. They were 
also informed that they could phone or e-mail the principal investigator if they 
did not want to get this phone call (no one did so). If the informant consented 
to be interviewed, a time and place for this was determined during the phone 
call. The place where the interview would be conducted was chosen by the 
participant. In total, 20 individuals were approached, two declined to partici-
pate (one due to lack of time, and one due to not wanting to talk or think about 
the cancer anymore). Three individuals could not be reached. All in all, 15 
individuals were interviewed. They had all had access to iCAN-DO for at least 
seven months (the last offer to participate in Step 2 was at seven months). The 
total sample in the AdultCan RCT was dominated by females with breast can-
cer, which is also reflected in the sample of Study 2. However, the sample for 
Study 2 differed from the total sample regarding age, level of education, and 
general online activity. Further, two of the participants described themselves 
as very inexperienced computer users. Participant characteristics are shown in 
Table 4. 

Data collection 
In addition to retrieving information from logs in the U-CARE Portal regard-
ing levels of activity during the selection process, information regarding the 
participants’ characteristics was also retrieved from self-report questionnaires 
in the portal. At the time of the interviews, participants were asked to describe 
their computer literacy and their general online activities.  
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Table 4. Participants’ characteristics, n = 15. 

  

Age in years, mean (min–max) 59 (37–69) 

Gender  

Female  10 (breast cancer) 
Male   5 (1 colorectal cancer, 4 prostate 

cancer) 
Relationship status  

Married or partner/living with someone 12 
Married or partner/living alone  1 
Widowed 1 

Single 1 
 
Level of education 

 

Elementary or middle school 3 
High school 1 
University up to 3 years 6 
University more than 3 years 5 

 
Working situation 

Working 10 
Retired 4 
Early retirement 1 

 
General online activity outside iCAN-DO 

Daily, no social media 4  
Daily, active on social media, lurking 7  
Daily, active on social media, participating 4 

 
Activity in Step 1 (IAS) 

Opening material (all sections) a > 20 times  6 
Opening material (some sections) > 20 times  7 

Opening material (some sections) < 10 times 2 

 
Step 2 (iCBT) 

No 9 
Yes 6 

NOTE: a. Library, peer support, FAQ/ask an expert. Abbreviations: IAS = interactive support, 
iCBT = internet-delivered cognitive behavioural therapy. 
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Interviews 
The interviews were conducted by the first author, a registered specialist nurse 
with some experience in oncology nursing. The interviewer had been involved 
in parts of the development of iCAN-DO and was also assigned to moderating 
forums and answering questions in the “Ask an Expert” section within Step 1. 
(One of the participants had had a question answered by the interviewer.) At 
the start of interviews, the interviewer assured the participants that the purpose 
of the interviews was to get a better understanding of how the contents and 
delivery was perceived, and that she was interested in both pros and cons. If 
the participant wanted, they could have iCAN-DO open in front of them dur-
ing the interview. All interviews were tape-recorded and an interview guide 
with open-ended questions was used. The interview guide was constructed to 
help the interviewer achieve stability, e.g., to cover the same topics in all in-
terviews. The interview guide was divided into two parts, one regarding the 
more technical usability issues and one regarding the contents and relevance. 
All questions were open-ended, e.g., “Can you tell me about your experiences 
of using the content within iCAN-DO?” All parts of iCAN-DO were covered 
in the guide. Further, follow-up questions were based on the responses and 
were used to get further, deeper descriptions. The follow-up questions could 
be probing, e.g., “How did that make you feel?” or specifying, e.g., “Okay, 
and how did that help you?” When necessary, interpreting questions were 
used, e.g., “Do you mean that this fact made you use that function more of-
ten?” 

Data analysis 
The first author transcribed all interviews verbatim, and inductive content 
analysis (172) was used to analyse the manifest content of the interviews. 
Transcription was conducted in close connection to each interview. This was 
done to have a clear memory of the situation, but also as a learning experience 
(e.g., to determine when it would had been better to stay quiet or when to 
penetrate a subject further). In the next step, each text was read repeatedly and 
divided into meaning units. The meaning units were then condensed, i.e., un-
necessary words were removed while the original core was preserved. After 
condensation, each meaning unit received a code describing its key message. 
The codes that appeared to be related to similar contents were then assigned 
into subcategories, categories and in one case a theme, describing the contents 
at a higher abstraction level. 

Ethical considerations (Studies 1 and 2)  
In all scientific studies involving humans, measures must be taken to ensure 
the protection of their rights. Through history, this has not always been self-
evident. Perhaps the most famous example of ethical misconduct is that of the 
sinister medical experiments resulting in the Nuremberg Code (173), one of 
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the first attempts to form an international ethical code for research. The Nu-
remberg Code contains ten ethical principles regarding experiments involving 
humans, which may seem very basic and obvious today (e.g., protecting the 
experimental subject from disability or death), but it had a great impact and 
led to several, more modern guidelines. One of those is the Declaration of 
Helsinki, an international standard approved in 1964 by the World Medical 
Association (174). The declaration states that the wellbeing and health of the 
participants must always be the main consideration in studies. Both of the 
studies in this thesis were conducted in accordance with the ethical standards 
of the declaration. In Studies 1 and 2, the possible burdens to participants were 
thoroughly discussed in both planning, execution, and reporting of studies. 
The work described in Paper I may be seen as part of these considerations, 
providing the participants with an intervention based on scientific principles 
and best knowledge, which is one of the principles within the Declaration of 
Helsinki. The literature did not suggest that any content in iCAN-DO could 
involve potential, serious harm to participants. Some issues, such as the risk 
of feeling worse when participating in online discussion forums (147), were 
managed by moderating forums in iCAN-DO. Another risk evaluated was that 
of including individuals with severe depression or risk of suicide, when iCAN-
DO might not provide them with the appropriate support. Therefore, the 
MADRS-S was added as a way to detect and refer those individuals to spe-
cialised psychiatric care. Upon choosing to participate in the studies, partici-
pants provided written informed consent, an act that has its foundation in the 
Nuremberg Code, where the first principle is that of participate of own free 
will. All participants were provided with a copy of their informed consent 
along with written information concerning the study and their rights. Partici-
pants in both studies had the option to withdraw from the studies at any time.  
 
Other risks that were discussed were those of feeling worse when completing 
PROMs and disappointment in not getting access to the support provided 
within iCAN-DO, either by being randomised to standard care or by lacking 
computer literacy. During enrolment, participants who could not participate 
due to lacking computer literacy could be referred to a regular counsellor by 
the research nurse/assistant. As stated earlier, all participants had access to 
standard care services and were free to withdraw at any time. Further, the U-
CARE Portal is located behind Uppsala University’s firewall and the personal 
identity numbers of participants were stored in a server separated from the 
intervention server. Thus, the researcher did not have access to this infor-
mation without requesting a “security breach”, which could be done in the 
cases of identified severe depression or suicide risk.  
 
In Study 2, no anonymity could be offered, since interviews were conducted 
face-to-face, often in the participant’s home. What could be offered was con-
fidentiality, e.g., the interviewer presented herself with name or waited for the 
participant to introduce her in case of encounters with any other persons in 
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connection to the interviews. Participants were treated with friendly respect 
and the interviewer strived to keep an open mind during interviews, not judg-
ing participants based on what was said or implied. 
 
A tape recorder was used during interviews and was kept locked up in a cabi-
net approved for research data. In addition, no personal data such as name or 
personal identification number were recorded. The transcripts contained only 
an anonymised number for each participant. Both studies were approved by 
the Swedish Ethics Review Authority (Study 1; no. 2012/003, Study 2; no. 
2012/003/9). 
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Results 

The development (Paper I) 
The results from Paper I are a description of the rationale behind the evidence-
based triad, and how the work was conducted. They also include a description 
of the first, lower intensity support (IAS; Step 1) and the theoretical motives 
behind it. This approach will hopefully serve to expand on the earlier lacking 
descriptions of interventions. During development, the evidence-based triad 
was applied in the groups of clinically active professionals, representatives 
with lived experience, and the research group (Figure 5). The S-CDNT guided 
the educative, supportive nursing approach, and self-care deficits were seen 
as naturally occurring when a patient was newly diagnosed with cancer. All 
the materials involved psychoeducation, a method used within iCBT to nor-
malise and explain symptoms and feelings. 
 
 

 
Best external evidence 

 
Individual clinical expertise 

 
Patient values and expectations 

      

The resources within the 
 research group 

The resources within the group 
of clinically active professionals 

The resources within the lived 
experience group 

Figure 5. The application of the evidence-based triad. 

 
To provide participants with a new self-care agency, various materials in both 
didactic and narrative forms (Figure 6) were provided in a Library. The need 
for different forms of delivery of the content was highlighted by the lived ex-
perience group, who also stressed the need for simplicity and contents with 
clear connection to cancer. The materials in the library consisted of three di-
agnosis-specific lectures held by physicians, and 16 modules following the 
typical course of events in cancer. The subjects of the modules were identified 
within the evidence-based triad, e.g., nausea, sleep disturbances, and anxiety 
(all modules are presented in the methods section of this thesis). Each module 
started with a main lecture with a psycho-educative approach, providing ex-
planation of the problem/symptom in question, followed by basic measures of 
self-care, providing the user with self-care agency. The main lectures were 
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followed by specific self-care elaborations based on the module content. Thus, 
the module on depression was followed by self-care measures involving, e.g., 
behavioural activation, while the module on chemotherapy was followed by 
self-care measures concerning, e.g., mucositis, nausea, and xerostomia. 
 

 
Figure 6. Examples of content in the Library (Step 1). 

If a participant needed further information or additional support to perform 
self-care, they could pose own questions as well as read the anonymised ques-
tions of others (in the FAQ) within the function “Ask an Expert”. The new 
knowledge could potentially lead to increased confidence, or self-efficacy, as 
described within the SCT. Further, constructs within the SCT suggested that 
learning with others, i.e., social learning (to reflect and imitate others), might 
enhance and reinforce behaviours. To provide such an environment, a Peer 
support section was created, allowing participants to interact. Since previous 
research has shown that unmoderated forums may cause increased distress in 
individuals with cancer, a nurse moderated the portal daily, looking for prob-
lem-orientated discussions. Psychoeducation was also used in the communi-
cation with participants, e.g., when answering participant questions, the an-
swer included validation and normalising of the situation/symptom, as well as 
an explanation of and advice on self-care. An example of this structure is pre-
sented below:  
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“Dear X, this is a highly relevant question and it is fully understandable that you worry 
about it [validation]. It is very good that you already know that these symptoms may 
occur and want to know more about how you can prepare yourself. This may help you 
manage the situation better if you experience symptoms. The symptoms that you de-
scribe are common [normalising] during radiotherapy, but not everyone is affected… 
[statistics]… the symptoms depend on… [explanation based on existing evidence-
based knowledge]. I suggest that you… [guidance to self-care or suggestion to contact 
regular healthcare]. I hope this answer provided you with some guidance and I wish 
you all the best during your treatment. Please get back to me if you want me to clarify 
anything or if something else comes to mind.” 

Initial test of acceptance 

When the first 39 participants (breast, n = 29, colorectal, n = 6, and prostate 
cancer, n = 4) had been randomised to iCAN-DO, a decision was needed on 
whether to continue enrolment or to stop the study to make changes to the 
intervention. Activity logs were extracted from the U-CARE Portal to inves-
tigate if the participants used the first step in iCAN-DO, i.e., if the intervention 
was implemented as intended. Results showed that 82% had accessed Step 1 
(median = 8, range 1–126) and 62% had accessed material more than twice. 
These numbers were compared with the numbers reported in similar studies 
(WebChoice (144) and CHESS (147)) and since the use of Step 1 seemed 
comparable to these, the AdultCan RCT was deemed fit to continue.  

The AdultCan randomised controlled trial (Paper II) 
The descriptive data showed that non-participants (n = 1,188) were older than 
participants (mean: 68 vs. 61 years). The most common diagnosis among non-
participants was colorectal cancer, i.e., they more often had advanced disease. 
The voluntary response analysis was completed by 950/1,188 and showed that 
55% declined due to lack of computer/internet access or lack of computer lit-
eracy. Of the 909 participants that completed baseline 27% (n=245) had a 
score above seven in any of the HADS-subscales. Of the 245 participants ran-
domised in the RCT (iCAN-DO n = 124; SC n = 121), most (69%) were in-
cluded within four months of diagnosis, i.e., most received medical treatment 
during the study period. Regarding the sociodemographic characteristics, no 
statistically significant differences were seen between groups at baseline. 
However, at T4 (10 months), those remaining in iCAN-DO had a higher level 
of education than in SC, i.e., a larger proportion with lower level of education 
were non-responders at T4. Participant characteristics are shown in Table 5.  
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Table 5. Participants’ characteristics at baseline and ten months in AdultCan. 
 
Characteristic 

Randomised  
(n = 245) 

Completed 10-month assessment  
(n = 141) 

 iCAN-DO  
(n = 124) 

Standard care  
(n = 121) 

iCAN-DO  
(n = 61) 

Standard care  
(n = 80) 

Age, years 

 Mean (SD) 57.3 (10.6) 57.0 (10.7) 58.7 (9.9) 58.4 (10.4) 

Sex n (%) 

 Female 93 (75) 81 (67) 40 (66) 50 (63) 

 Male 31 (25) 40 (33) 21 (34) 30 (37) 

Marital status n (%) 

 Single/divorced/widowed  20 (16) 13 (11) 5 (8) 9 (11) 

 Married/cohabiting  95 (77) 98 (81) 53 (87) 64 (80) 

 Living apart together  6 (5) 6 (5) 2 (3) 3 (4) 

 Other 3 (2) 4 (2) 1 (2) 4 (5) 

Education* n (%)  

 Elementary school  18 (15) 23 (19) 8 (13) 16 (20) 

 High school 36 (29) 42 (35) 14 (23) 28 (35) 

 University/university college ≤ 3 years 29 (23) 28 (23) 14 (23) 20 (25) 

 University/university college > 3 years 41 (33) 28 (23) 25 (41) 16 (20) 

Tumour origin n (%) 

 Breast cancer  84 (68) 71 (59) 38 (62) 46 (57) 

 Prostate cancer  24 (20) 28 (23) 16 (26) 22 (28) 

 Colorectal cancer  14 (12) 22 (18) 7 (12) 12 (15) 

Monthly income n (%)  

 Low < €1,244  5 (4) 5 (4) 2 (3) 3 (4) 

 Average €1,244–4,976  82 (66) 79 (65) 36 (59) 51 (64) 

 High > €4,976  5 (4) 3 (3) 5 (8) 2 (2) 

 Unknown (not responded) 32 (26) 34 (28) 18 (30) 24 (30) 

Psychosocial support prior to inclusion n (%) 

 Yes 7 (6) 7 (6) 5 (8) 3 (4) 

 No 117 (94) 114 (94) 56 (92) 77 (96) 

Currently using psychotropic drugs n (%) 

 Yes 24 (19) 24 (20) 14 (23) 15 (19) 

 No 100 (81) 97 (80) 47 (77) 65 (81) 

Computer experience n (%) 

 Very inexperienced 5 (4) 6 (5) 2 (3) 2 (2) 

 Quite inexperienced 12 (10) 12 (10) 4 (6) 10 (13) 

 Quite experienced 54 (44) 45 (38) 26 (43) 32 (41) 

 Very experienced 52 (42) 57 (48) 29 (48) 35 (44) 

NOTE: Where numbers in a category do not add up to n or 100%, there is missing data. *For completed par-
ticipation, iCAN-DO and SC differed regarding education (Pearson chi-square value 7.952, df 3, asymptotic 
significance 0.047). 
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Utilisation 
Of the 124 participants randomised to iCAN-DO, 105 (85%) utilised the ma-
terial in Step 1 (IAS) (median visits per participant = 9, range 1–92). The Li-
brary was the most visited feature (87% of 105), with most views in modules 
concerning radiotherapy and fatigue. The modules concerning anxiety and de-
pression were visited by 13% and 19%, respectively (all visits shown in Figure 
7). The Peer support section was visited by 65% and “Ask an expert” includ-
ing the FAQ was visited by 58%. Most visits (78%) took place within four 
months from randomisation. The second step (iCBT) was offered to 82 of 124 
(66%), 16 accepted and 7 completed at least one module.  
 
 

 
 

Figure 7. Diagram showing number of participants visiting the different modules in 
the library (Step 1). The diagram is sorted clockwise, with the fewest visits at twelve 
o’clock (Tobacco use) and the most at eleven o’clock (Radiation therapy). Each ring 
in the diagram equals five visits. The module “Facts about your diagnosis” had diag-
nosis-specific contents (for breast, colorectal, or prostate cancer). 

 
 
 



 53

Perceived benefits 
At T1 (one month), before the first offer of iCBT, participants in the iCAN-
DO group completed two project-specific questionnaires regarding perceived 
relevance, knowledge, and satisfaction after using Step 1. Of the 124 partici-
pants, 77% (n = 95) completed this questionnaire. Of these, 90% stated that 
they used the recommended self-care strategies and 76% that they perceived 
an increase in their own knowledge concerning the cancer and its symptoms. 

Anxiety and depression 
Of the 909 individuals who completed baseline, 245 (27%) scored above 
seven on any of the HADS-subscales. Forty-four percent in the iCAN-DO 
group reported symptoms of both anxiety and depression at baseline, 34% of 
anxiety only, and 22% of depression only. Corresponding proportions in the 
SC group were 39%, 49%, and 12%. The ITT analysis showed a mean de-
crease in depression measured with the HADS-D in the iCAN-DO group that 
was statistically significant (LMM; p = 0.049), but not clinically significant, 
compared with the SC-group. The statistically significant differences regard-
ing depression were not seen between groups in the sensitivity analysis 
(LMM; modified ITT p = 0.072, complete cases p = 0.495). However, in all 
analysis populations, a clinically meaningful decrease for the HADS-D was 
seen within the iCAN-DO group, but not within the SC-group (Table 6). As 
regards anxiety measured with the HADS-A, no statistically or clinically sig-
nificant differences between or within groups were found.  
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Table 6. Descriptive statistics and changes over time for the HADS Anxiety and De-
pression subscales for individuals randomised to iCAN-DO or standard care.  
 

NOTE: High scores in the HADS-D and the HADS-A represent higher levels of symptoms. 1. ITT = In-
tention-to-treat, including participants with complete baseline data. Data imputed with last rank carried 
forward method. 2. ITT (modified) = ITT + at least one more measurement post-baseline. Data were im-
puted using last rank carried forward method. 3. Complete cases = individuals who completed all assess-
ments and had no missing values. * Above the level of the minimal clinically important difference (ac-
cording to Puhan et al. 2008). Abbreviations: HADS, Hospital anxiety and depression scale; ITT, Inten-
tion-to-treat; SD, Standard deviation. 

 
 
 

 
 
Populations 
 
 
 

 
 
Allocation 

 
 

Baseline 
T0 

 
 

1 month 
T1 

 
 

4 months 
T2 

 
 

7 months 
T3 

 
 

10 months 
T4 

Decrease 
within 
group 

 
BL–10 

months 

Between 
group 

differences 
 

10 months 

ITT1  
n = 245 
 

Depression Mean (SD) 
Standard 
care  
n = 121 

7.9 (3.7) 7.7 (4.1) 7.0 (4.2) 7.1 (4.7) 7.3 (4.4) 8%  
 
 

15% 
iCAN-DO 
n = 124 

8.0 (3.1) 7.3 (3.6) 6.8 (3.9) 6.5 (3.8) 6.2 (3.6) 23%* 

Anxiety Mean (SD) 
Standard 
care 
n = 121 

10.2 (3.1) 9.2 (4.1) 8.9 (4.1) 9.5 (4.3) 9.5 (4.1) 7%  
 
 

4% 
iCAN-DO 
n = 124 

9.2 (3.0) 7.7 (3.7) 7.9 (3.9) 8.1 (3.6) 8.2 (3.9) 11% 

ITT (mod)2  
n = 112 

Depression Mean (SD) 

Standard 
care 

7.9 (3.7) 7.9 (4.0) 6.8 (3.9) 7.0 (4.7) 7.2 (4.0)  
9% 

 
 
 

18% 

n= 107 n=100 n=87 n=75 n=80 

iCAN-DO 7.9 (3.1) 7.0 (3.4) 6.6 (4.0) 6.6 (3.8) 5.8 (3.8)  
27%* n=105 n=99 n=78 n=65 n=61 

Anxiety Mean (SD) 
Standard 
care 

9.9 (3.1) 8.8 (4.1) 8.7 (3.9) 9.2 (4.1) 9.4 (3.8)  
5% 

 
 
 

9% 

n=107 n=100 n=87 n=75 n=80 

iCAN-DO 9.2 (3.0) 7.8 (3.6) 8.0 (3.8) 7.8 (3.1) 7.9 (3.8)  
14% n=105 n=99 n=78 n=65 n=61 

Complete 
cases3  
n = 112 
 

Depression Mean (SD) 
Standard 
care 
n = 62 

8.0 (3.9) 7.3 (4.0) 6.8 (3.9) 6.8 (4.5) 7.2 (4.2) 10%  
 
 

16% 
iCAN-DO 
n = 50 

8.1 (3.3) 7.3 (3.6) 6.8 (3.9) 6.5 (3.9) 6.0 (3.9) 26%* 

Anxiety Mean (SD) 
Standard 
care 
n = 62 

9.4 (3.2) 8.6 (3.8) 8.3 (3.7) 9.1 (4.1) 9.2 (3.8) 2%  
 
 

10% 
iCAN-DO 
n = 50 

9.2 (2.6) 7.7 (3.6) 7.7 (3.6) 7.6 (2.9) 8.1 (3.8) 12% 
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The randomisation tests concerning the HADS-D classifications (non-case, 
doubtful case, clinical case) showed that a larger proportion in iCAN-DO than 
in SC changed from doubtful/clinical cases to non-cases (ITT; p = 0.0088). 
No statistically significant differences were seen regarding the HADS-A. The 
responder analysis of individuals with complete data on the HADS at baseline 
and ten months (iCAN-DO n = 61, SC n = 80) revealed clinically meaningful 
differences in the iCAN-DO group, but not in the SC group, regarding both 
the HADS-A and the HADS-D (Figure 8). A decrease in depressive symptoms 
(corresponding to -2 points in the HADS-D) was seen in 33 of 61 participants 
(54%) in the iCAN-DO group and in 28 of 80 (35%) in the SC group. Mean-
while, a deterioration in depressive symptoms (corresponding to +2 points in 
the HADS-D) was seen in 4 of 61 participants (8%) in the iCAN-DO group 
and in 21 of 80 (26%) in the SC group. A decrease in symptoms of anxiety 
(corresponding to -2 points in the HADS-A) was seen in 32 of 61 participants 
(52%) in the iCAN-DO group and in 30 of 80 (38%) in the SC group. A dete-
rioration in symptoms of anxiety (corresponding to +2 points in the HADS-
A) was seen in 10 of 61 participants in the iCAN-DO group (16%) and in 25 
of 80 (31%) in the SC group. No significant results within or between groups, 
regarding anxiety and depression assessed with the MADRS-S, the STAI-S, 
or the EROS, were seen (Table 7). For the MADRS-S, both the iCAN-DO 
group and the SC group had mean scores within the levels of mild depression 
at baseline and ten months, and for the STAI-S, mean scores for both groups 
were just above the cut-off level at both baseline and ten months. Both groups 
had unchanged EROS scores at baseline and ten months. 
 

 
Figure 8. Illustration of the responder analysis for individuals with complete HADS 
data at baseline and 10 months (iCAN-DO n = 61, Standard care n = 80). Improve-
ment was defined as an improvement above the minimal clinical important differ-
ence as described by Puhan et al. 2008 (-2 points on the HADS-D and/or the HADS-
A). Deterioration was defined as a deterioration of the same magnitude (+2 points 
the HADS-D and/or the HADS-A). Percent shown on the y-axis.  
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Table 7. Descriptive statistics for MADRS-S, STAI-S, EROS, and PCL-C, at baseline 
and 10 months, for individuals randomised to iCAN-DO or standard care. 

NOTE: A high score represents higher levels of symptoms/problems, except in the EROS, where a high 
score indicates higher levels of environmental reward. Abbreviations: MADRS-S, Montgomery-Åsberg 
Depression Rating Scale; STAI-S, Spielberger State-Trait Anxiety Inventory State subscale; EROS, Envi-
ronmental Reward Observation Scale; PCL-C, Post-traumatic Stress Disorder Checklist-Civilian version; 
ITT, Intention-to-treat; SD, Standard deviation. 

Health-related quality of life and post-traumatic stress 
The results concerning HRQoL, including the specific measures for insomnia 
and fatigue (Table 8), revealed no statistically significant differences between 
groups. However, clinically relevant changes were found within and between 
groups. The mean changes from baseline to ten months suggested improve-
ments of likely clinical relevance regarding role functioning, social function-
ing, and fatigue within the iCAN-DO group, and of subtle clinical relevance 
within the SC group. Between-group differences of subtle clinical relevance 
were also seen, e.g., for social functioning and on several symptom scales (Ta-
ble 9). As for post-traumatic stress, measured with the PCL-C, both the iCAN-
DO group and the SC group scored below the cut-off level for symptoms at 
both baseline and ten months. 

Table 8. Descriptive statistics for the FACIT-F and the ISI for individuals random-
ised to iCAN-DO or standard care. 

NOTE: A high score in the FACIT-F represents a low level of symptoms/problems. A high score in the 
ISI represents a high level of symptoms/problems. Abbreviations: FACIT-F, Functional Assessment of 
Chronic Illness Therapy Fatigue Subscale; ISI, Insomnia Severity Index; ITT, intention-to-treat; SD, 
standard deviation. 
 
 

ITT population n = 245  
Mean (SD) 

Baseline 10 months 

MADRS-S 
 

 

Standard care 16 (7) 15 (8) 
iCAN-DO 15 (7) 14 (8) 

 
STAI-S 
 

 

Standard care 43 (6) 44 (6) 
iCAN-DO 42 (6) 43 (6) 

 
EROS 
 

 

Standard care 28 (5) 28 (5) 
iCAN-DO 29 (6) 29 (6) 

 
PCL-C 
 

 

Standard care 37 (12) 38 (13) 
iCAN-DO 35 (11) 34 (13) 

ITT population n = 245  
Mean (SD) 

 
Baseline 

 
1 month 

 
4 months 

 
7 months 

 
10 months 

 
 

FACIT-F 

 
Standard care 

 
31 (11) 

 
31 (11) 

 
34 (11) 

 
35 (11) 

 
34 (12) 

 
iCAN-DO 

 
31 (10) 

 
30 (9) 

 
33 (11) 

 
35 (10) 

 
35 (11) 

 
 

ISI 

 
Standard care 

 
12 (6) 

 
13 (6) 

 
12 (7) 

 
12 (7) 

 
12 (7) 

 
iCAN-DO 

 
11 (6) 

 
11 (6) 

 
11 (7) 

 
11 (6) 

 
11 (7) 
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Table 9. Descriptive statistics and change over time for individuals randomised to 
iCAN-DO or standard care.  

NOTE: A high score for the global health status represents a high QoL. A high score for a functional scale 
represents a high level of functioning. A high score for a symptom scale/item represents a high level of 
symptoms/problems. a. Mean clinical changes within group from baseline to 10 months. For QLQ-C30 
scales, as defined by Cocks et al. 2012: ND = no/unlikely difference, S = small change of subtle clinical 
relevance, M = medium change of likely clinical relevance b. Clinical differences between groups at 10 
months. For QLQ-C30 scales as defined by Cocks et al. 2011: Trivial = no difference between groups, 
Small = a difference between groups of subtle clinical relevance. * Standard care advantage. N.A. = no 
available guideline. Abbreviations: EORTC QLQ-C30, European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire Core 30; SD, standard deviation. 
 

ITT population n = 245  
Mean (SD) 

Baseline 10 months Mean clinical 
changesa 

Clinical differences 
between groupsb 

Global health status 

 
Standard care  47 (22) 54 (23) +7 S Trivial 

iCAN-DO 48 (21) 56 (22) +8 S 

 
Functional scales 

Physical functioning Standard care 80 (18) 81 (19) ND Trivial 
iCAN-DO 77(21) 82 (20) +5 S 

Role functioning Standard care 59 (34) 70 (32) +11 S Trivial 
iCAN-DO 52 (32) 75 (32) +23 M 

Emotional functioning Standard care 56 (21) 59 (25) ND N.A. 

iCAN-DO 60 (18) 64 (23) ND 

Cognitive functioning 
 

Standard care 64 (28) 65 (25) ND  
Trivial iCAN-DO 64 (26) 67 (24) +3 S 

Social functioning Standard care 60 (29) 65 (28) +5 S  
Small iCAN-DO 58 (29) 70 (26) +12 M 

 
Symptom scales/items 

Fatigue 
 

Standard care 48 (25) 43 (26) -5 S Trivial 

iCAN-DO 52 (26) 40 (25) -12 M 

Nausea and vomiting Standard care 11 (14) 7 (12) ND Trivial 

iCAN-DO 14 (19) 9 (12) -5 S 

Pain 
 

Standard care 30 (28) 26 (26) ND Small* 
iCAN-DO 34 (29) 33 (28) ND 

Dyspnoea Standard care 27 (28) 33 (30) +6 S Small 

iCAN-DO 35 (31) 35 (29) ND 

Insomnia 
 

Standard care 45 (32) 47 (34) ND Small 

iCAN-DO 42 (31) 40 (32) ND 

Appetite loss Standard care 19 (27) 17 (24) ND Trivial 

iCAN-DO 25 (30) 14 (22) -11 S 

Constipation 
 

Standard care 17 (26) 16 (27) ND Trivial 

iCAN-DO 14 (25) 14 (25) ND 

Diarrhoea Standard care 18 (25) 12 (22) -6 S Small* 
iCAN-DO 16 (27) 16 (25) ND 

Financial difficulties Standard care 21 (29) 17 (25) -4 S Small 
iCAN-DO 26 (34) 21 (33) -5 S 



 58 

User experiences of relevance and benefit (Paper III) 
The content analysis resulted in four main categories: “Gaining knowledge 
and support but wanting more personalisation”, “A feeling of safety that was 
needed earlier”, “Own situation, preferences, and timing determine the use of 
peer support” and “A complement to standard care”, abstracted from 17 sub-
categories (Table 10). The results are presented in a structure based on the 
categories, the second and third category are presented together.  

 

Table 10. Categories and sub-categories from the qualitative content analysis. 

 

Categories 

Gaining knowledge 
and support but 
wanting more per-
sonalisation 
 

A feeling of 
safety that was 
needed earlier 
 

Own situation, 
preferences, and 
timing determine 
the use of peer 
support 

A complement to 
standard care  

Sub-categories 

The importance of 
information and 
support 

Reliable and 
trustworthy 

Not interested in 
peer support at all, 
besides lurking 
 

The information 
given at the hospi-
tal was insufficient  

Confirmation, 
recognition, and be-
ing taken seriously 

Wanted to have 
access to Step 1 
earlier 

Higher presence 
of healthcare pro-
fessionals in the 
forum 
 

iCAN-DO as a 
source of infor-
mation for others 

A wish for more 
specifically tailored 
contents 

Seeking infor-
mation online 
began at an early 
stage 

Facebook pro-
vided a better en-
vironment for 
online peer sup-
port 

Standard care did 
not offer any sup-
port for emotional 
problems 

Positive, supportive 
contacts with the 
psychologist  
 

Information 
needs varied 
over time 

  
Fit into everyday 
life 

Turning down the 
offer of iCBT  
 

   

Limitations of iCBT    
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Gaining knowledge and support but wanting more 
personalisation 
In this category, the importance of information and support was highlighted 
by informants, who used iCAN-DO to inform themselves and increase their 
understanding of what they were going through. The information gathered and 
increased knowledge resulting from this were described as a way to cope with 
the situation. Some of the informants who had used both steps 1 (IAS) and 2 
(iCBT) in iCAN-DO said that the steps complemented each other: Step 1 was 
seen as a source of reliable information that served as a foundation for further 
processing with the help of Step 2. Step 1 was perceived as calming and con-
firmatory and it was valuable to users when they could recognise descriptions 
of symptoms. The contents were not described as intimidating by any of the 
informants; on the contrary, the informants expressed relief at seeing that the 
contents matched their reality (e.g., recognising bothersome symptoms). The 
recognition factor was described regarding the library content, the “Ask an 
expert” section, and the peer support section. 
 

“I asked some questions myself, but I have also read the questions that others 
have asked and the answers they received. I wanted to check if there was any-
one who was in the same position as myself. Is this I’m feeling normal? That 
recognition factor has been important to me.” 

Female, Breast cancer 
 
The section where informants could pose questions was appreciated by those 
who had used it and was seen as educating and encouraging. However, the 
function would have been even more valuable if the nurse who answered the 
questions had had access to personal medical records when providing the an-
swers. It was suggested that “Ask an expert” would be suitable to implement 
in regular healthcare. Other suggestions from the informants included contents 
more tailored to individual needs. Some of the factors mentioned as important 
were diagnosis, age (feeling much younger than other patients could create a 
sense of loneliness), gender, treatment, and symptoms. 
 

“If I don’t feel that the content concerns me, then I don’t want it…Like these 
things concerning sexual problems…it must concern me individually, for ex-
ample be based on the type of treatment that I have received.” 

Male, Colorectal cancer 

The informants who had worked actively with the iCBT programme experi-
enced positive, supportive contacts with the psychologist and stated that the 
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material was helpful in managing symptoms. The programme was described 
as demanding, but worth the effort. In contrast, the demands could feel over-
whelming, e.g., when having to decide what modules to work with. 

“I felt that I needed every module. This wasn’t for me… perhaps if my life 
situation had been different. This would have been good for me, but it didn’t 
work. It became so stressful in a situation where I couldn’t handle any stress.”  

Female, Breast cancer 
 

Among those who used Step 2, the experiences of working with the psycholo-
gist through writing online varied. Some, who were satisfied with the level of 
interaction, saw this as the preferred way of communicating. Others described 
the psychologist as absent and faceless in this form of therapy. Some sug-
gested that video meetings could work as a facilitator. There were also sug-
gestions that the programme should had been integrated into standard care and 
visible in personal medical records. 
 
Some informants explained why they did not continue with the second step. 
The feeling of sufficient support from relatives and friends, a fear of making 
it worse by focusing on negative feelings, and lack of confidence in iCBT 
treatments were mentioned.  

A feeling of safety that was needed earlier, and the use of peer-
support 
Step 1 was seen as reliable and trustworthy, compared with other online infor-
mation. It could be difficult to verify online information from other sources 
and it was considered a relief to be able to trust the content. Another aspect of 
safety was availability. Even if information and support was not needed at a 
certain time, it felt reassuring to know that it was easily available. 
 

“Well, it gives you a feeling of safety, that this is what is considered accurate 
in the world of research-this is the advice we want to give. Like, for example 
this regarding physical activity, I felt that ok I will continue with my exercise 
because they say it’s good. It is like a support. Some things I might already 
know about, but here I can get confirmation that it is accurate.” 

Female, Breast cancer 
 
The timing of the intervention was highlighted by most, who stated that they 
would have wanted access to Step 1 earlier, at the time of diagnosis. At the 
time of diagnosis, information needs were very high and the search for online 
information could start as soon as they got home from the hospital, or even 
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before that, during the investigation phase. The online information found out-
side iCAN-DO was described as sometimes helpful and correct, but it could 
also be inaccurate, scary and eliminate hope. 
 

“The same day I got the news of my poor prognosis from the oncologist, the 
first thing I did when I came home from the hospital was to go online to search, 
and I ended up on personal blogs…I call them death blogs. I don’t know…there 
are descriptions of terrible side effects. In some cases, the blog ended with 
next-of-kin writing an obituary over the person who was now deceased. All 
that is left online for the rest of us, I wish it wasn’t like that because when I 
read it, I felt like…everyone dies.” 

Female, Breast cancer 
 

The informants interested in peer-support had already found their platforms 
when getting access to Step 1, some had accessed Facebook groups and the 
descriptions of their helpfulness varied. Most informants were not interested 
in active participation in the peer-support section, but lurking (non-active par-
ticipation) was common. It was suggested that a higher presence of healthcare 
staff in forums would ease participation. 

A complement to standard care 
Step 1 was described as a complement to standard care. It could be used when 
the information given at the hospital felt incomplete, e.g., was difficult to un-
derstand or was given quickly due to limited time. Informants also described 
how being in a state of shock limited their ability to remember what was said 
at the hospital; Step 1 could then be used as repetition. The fact that there was 
consistency in the information from the hospital and Step 1 was described as 
a relief. Factual information and self-care advice were seen as highly appro-
priate to deliver in web-based form, but some participants stressed that emo-
tional support should be provided face-to-face. Further, both Step 1 and Step 
2 were described as means to inform others. Family members’ information 
needs were high as well, and it could be perceived as burdening to inform 
them. To be able to read the same information together was considered valu-
able.  

“Because when you get this kind of news you become totally blocked. It went 
somewhat ok for me to listen to what the physician said, but it was so brief. 
The physician that informed me was quite brief, at least I felt that. It was like 
he just reported a finding, not so much information so…so it became important 
to me to find information from other sources.” 

Male, Prostate cancer 
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Lastly, it was described as difficult to fit standard care into everyday life. It 
was described as hard to get in touch and to get adequate answers to questions. 
The high accessibility in iCAN-DO was seen as positive by informants, who 
suggested several possible implementations. iCAN-DO was intended as a 
complement to standard healthcare, but in addition to the problems of getting 
access to standard care, several examples of unmet needs and dehumanising 
care were described by the informants. This could potentially have formed a 
fifth category “unmet needs and dehumanising standard care”, though this 
would not have fallen within the scope of Study 2. One example, describing 
an emergency room visit due to the cancer, is provided below. 
  

“It was such a lacking organisation. There was a lack of planning, but most of 
all there was a lack of humanity! I saw one woman, another patient, she was in 
severe pain. Then the physician came, and right there among all the other peo-
ple she undresses this woman, naked, to examine her. Then she came over to 
me, because it was my turn and I said right away: ‘Stop, what are you doing?’ 
‘I am going to examine you,’ she said. Then I said: ‘But we are right out in the 
middle of the corridor.’ ‘Oh, I’m sorry,’ she said, and rolled me into an exam-
ination room, but this was only because I protested. This was last year; one 
would think that healthcare would had come further. This young physician, it 
was like she woke up from some kind of blunted state when I protested, and 
then she finally saw me, but only because I protested. I am used to saying what 
I feel, but the other woman, the one who was undressed in the corridor… Who 
will speak for her?” 

Female, Breast cancer 
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User experience of delivery, design, and structure 
(Paper IV) 
The content analysis resulted in the theme “The cancer disease and its treat-
ment place high demands on accessibility and user experience”, based on three 
subthemes and ten categories (Table 11). The results are presented in a struc-
ture based on the subthemes.  

 

Table 11. Sub-themes and categories from the qualitative content analysis. 

 

User experience in the context of cancer 
All informants mentioned their personal situation and the consequences of the 
disease, both somatic and cognitive, as factors that influenced their abilities to 
make use of iCAN-DO. Symptoms like pain and fatigue affected use, e.g., 
needing to lie down or use a lightweight device instead of a computer due to 
pain. Further, some informants suggested shortening or dividing the video 

Sub-themes 

User experience in the 
context of cancer 
 

Technical struggles re-
quire patience and trou-
bleshooting 
 

Appealing and usable, 
but rather simple 
 

Categories 

My health status and en-
vironment affect how I 
use the portal  
 

Complicated multistep 
login procedure  
 

Intuitive but instable in-
terface 
 

Multiple delivery modes 
enable assimilation of 
the content 
 

Annoying technical 
problems reduce motiva-
tion to use the portal  
 

Appealing yet simple 
graphical design 
 

A web portal provides 
high availability and ac-
cessibility 
 

Troubleshooting and the 
importance of support  
 

Technology that creates 
motivation and innova-
tion  
 

Questionnaires make 
you reflect on your 
health 
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clips, since it was difficult to pay attention for too long. Non-use due to symp-
toms was also described. 
 

“No, you are tired and sometimes it just doesn’t work, it’s like your head 
doesn’t work, you don’t have the energy. It can be due to the cancer, but also 
other problems, the cancer is just one of many problems…” 

Male, Prostate cancer 
 

“I was tired as well, so I didn’t really have the strength to look at it. Sometimes 
I fell asleep…” 

Male, Colorectal cancer 
 
Being able to use the portal on mobile devices as well as on a computer was 
seen as important. Further, informants described a variety of preferences re-
garding information formats. Some assimilated the content best by reading, 
others through audio or film, or a combination thereof. Some printed all the 
material and read it on paper, and a few described writing their own notes on 
them. One of the informants showed a thick binder in which major parts of the 
material from the portal had been collected in printed form. This was where 
the informant read, without logging in to the portal. Still, the high availability 
of iCAN-DO was appreciated by the informants, who described the ongoing 
oncological treatment alongside the regular exertions of everyday life as 
highly stressful. Further, answering questionnaires in the portal was described 
as being both helpful and trying. When the informants noticed an improve-
ment in health, this felt good, but when the opposite occurred, or when they 
were reminded that certain symptoms might occur, this could feel discourag-
ing. One informant stated that questions regarding sexuality were particularly 
trying. 

“There was a recurring question about whether I had sex or not, and that really 
bothered me, because you feel so damn bad as it is! It was not even relevant to 
me, and it felt bad, like it’s none of your business. The worse I felt, the more 
frequent that question was.” 

Female, Breast cancer 

Technical struggles require patience and troubleshooting 
The two-step verification used for login was experienced as difficult and some 
users had problems receiving the codes. The process was described as some-
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thing that decreased the number of spontaneous visits. Several informants sug-
gested an implementation of Mobile BankID instead. Other technical difficul-
ties described by informants were the need for extra add-ons to make the page 
work, a perceived instability causing involuntarily logouts, or having prob-
lems communicating with the psychologist. Examples of the latter could be 
difficulties understanding where in the system the answer would be found, or 
that the answer still looked unread even after having been read. The technical 
difficulties led to postponing visits and lack of motivation in using the system. 
 

“Because otherwise if you don’t get help you feel like you don’t give a 
damn…When there are technical difficulties on the site you postpone your 
visits, I will log in later…but then you never do it.”  

Male, Prostate cancer 
 
Still, informants had several problem-solving strategies, e.g., installing new 
software or contacting a relative or friend that could help them. One com-
monly described strategy was contacting the U-CARE helpdesk for technical 
support. Getting technical support was seen as crucial to not giving up.  

Appealing and usable, but rather simple 
iCAN-DO was easier to use than many other systems and what could be 
gained from the contents was seen as more interesting than having an ad-
vanced interface. Some informants found the interface intuitive and easy to 
understand and navigate, while others experienced this simplicity as a draw-
back. The graphical design was described as simple and serving its purpose, 
but some found it dull and intricate. These experiences varied between inform-
ants who were experienced everyday computer users with a high interest in 
social media and informants who were inexperienced with no or low use of 
social media.  
 

“I am not into computers at all, but I think I could manage well with this any-
way and that must be a good review.” 

Male, Prostate cancer 

“I think it’s good and simple, it doesn’t have to be fancy if it is genuine, and 
the content, like the library where you can read about stress and anxiety and 
things like that, I think it is very good. It helped me. And I am not active 
in…like social media and so on, I’m not a Facebooker at all… if you see what 
I mean. I am only interested in the facts, that’s all I want.” 

Female, Breast cancer 
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“It was annoying to use really…and well, I lost interest. I’d much rather hang 
out on Facebook instead.” 

Female, Breast cancer 

“I am into Instagram, Facebook, and all those places you know, so I felt this 
was…a bit boring. I am sorry to say but that’s just me. It doesn’t give me the 
kind of input and variation I need.” 

Female, Breast cancer 
 

Additional experiences regarding the usability concerned the reminders. 
When a participant in AdultCan had questionnaires to answer in the portal, 
repeated reminders were sent via SMS, and this approach was not reported as 
disturbing by anyone. Informants experienced the reminders as helpful, not 
only in answering questionnaires but also as a trigger to make use of the sup-
portive material, when they were logged in anyway. Finally, informants pro-
vided several suggestions of improvements, e.g., the layout of questionnaires, 
showing results from the self-reports as graphics, and adding updates concern-
ing the latest news in oncology research. 
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Discussion 

Main findings 
The overall aim of this thesis was to explore and evaluate design, delivery, 
and effectiveness of internet-based stepped care for individuals with cancer 
and self-reported symptoms of anxiety and/or depression. Describing the de-
velopment in the initial steps of this research served as an opportunity to gain 
a deeper understanding and identify possible explanations when interpreting 
the effects and experiences of using the intervention (iCAN-DO). This in-
creased the possibilities of recommending components that might be of value 
in similar interventions. Results from the RCT suggested that iCAN-DO im-
proved symptoms of depression, while anxiety and secondary outcomes were 
largely unaffected. Further, participants used the low-intensity interactive sup-
port (Step 1) to a higher extent than they used the second step, iCBT. The 
qualitative exploration conducted alongside the RCT suggested that the devel-
opment including co-creation and theoretical input added relevance to Step 1. 
However, the experiences of lacking personalisation and issues with design 
and structure indicate that there is room for improvements. The results may 
also be used to explain other observations, such as attrition problems, and to 
suggest the focus of future research.  

The development of interactive support (Paper I) 
We set out to develop Step 1 using the evidence-based triad (161) and theory-
based input. This resulted in a low-intensity support guided by the concepts of 
psychoeducation (111), the S-CDNT (118) and the SCT (162), containing fac-
tual information and suggested self-care measures provided in different forms. 
Since hopelessness is an important factor in the development of depression, 
strengthening the user’s knowledge, abilities, and strategies seemed important 
and the goal was to empower users by providing a relevant self-care agency. 
Already in the early stages of the development process, it became clear that 
several mistakes could have been made if the chosen approach of co-creation 
had not been used. When identifying potential self-care deficits/demands, the 
input from both the clinician group and the lived experience group was highly 
useful. Further, the need for a clear connection to cancer in all materials was 
highlighted at an early stage by the lived experience group, e.g., a general 
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lecture on anxiety was not seen as useful as a lecture on anxiety in relation to 
the cancer. Thus, it seems important to recognise that the symptoms/problems 
experienced are not isolated events, but closely related to the cancer or the 
situation that the cancer creates.  

 
Another important issue was that of the delivery method. Researchers and cli-
nicians are familiar with written text as a mediator of knowledge. This may 
not be the case for all of the intended users, who may in addition be suffering 
from symptoms such as fatigue, known to affect attention, concentration, 
learning, and memory (175). These facts were stressed by the lived experience 
group and resulted in all the lectures being provided as both written text and 
audio-visual presentations. 
 
Working with co-creation may also lead to a number of challenges. Some 
challenges described within past collaborations of this kind are the imbalance 
of power and conflicts of interest (176) that may be present. From our per-
spective, cooperation with both groups was positive and highly valuable. Still, 
some aspects of the cooperation can be discussed. In the beginning of the pro-
cess, we provided the lived experience group with basic knowledge on the 
planned research process. However, the group could have been provided with 
additional knowledge on research principles, since it would have balanced the 
power structure and increased the group’s possibilities to contribute further. 
In addition, the lived experience representatives were recruited from patient 
associations. This was positive in several ways as they were both strong, en-
gaged, and knowledgeable, with a high interest in contributing to help others 
with “their” diagnosis. Still, far from all people with cancer will engage in 
patient associations and the views of those who do may not be generalised to 
all intended users. The adherence in the iCAN-DO group in AdultCan sug-
gests that the intervention appealed most to those with a higher level of edu-
cation. Thus, it would probably have been valuable to involve representatives 
with different backgrounds, ages, and educational levels, to get a varied input. 
It also seems important to recognise that power structures may be present 
within all groups, and one suggestion to make it easier for all individuals to 
be equally heard is the use of anonymous voting processes as part of decision-
making (176).  
 
As stated earlier, the triad included the research team, clinicians, and individ-
uals with lived experience. In retrospect, one group that was missing in the 
constellation was the system developers. During the development process, we 
invited representatives from this group, but cooperation mainly consisted of 
the research group reporting findings and results from discussions. In order to 
maximise the chances of achieving high usability, it would likely have been 
valuable if system developers had been present, instead of them getting sec-
ond-hand reports from research group members without knowledge on system 
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development, including the specific language, research methods, and relevant 
outcomes. Collaborations to increase usability of a system, called co-design, 
have been shown to increase the acceptability of systems and may include 
focus groups and interviewing as well as recording of sessions when the sys-
tem is used (177, 178). Adding codesign to the development would most likely 
been valuable. 

The effects of iCAN-DO (Paper II) 
Effects on anxiety and depression 
The screening procedure identified 245 individuals (27%) with symptoms of 
anxiety and depression and this is in accordance with a previous study in a 
similar setting (38).  The ITT analysis revealed statistically significantly lower 
levels of depression symptoms in iCAN-DO than in SC (LMM), and the anal-
ysis of the HADS classifications (randomisation test) showed a significant de-
crease in the proportion of doubtful/clinical cases of depression in iCAN-DO, 
but not in SC. These positive results were partly supported by the sensitivity 
analysis. In those results, clinically significant decreases of depression were 
seen within iCAN-DO, but not within SC, in all populations. However, no 
statistically significant differences were found in the sensitivity analysis. In 
addition to the decrease in symptoms of depression, the responder analysis 
showed that a larger proportion in SC than in iCAN-DO deteriorated in symp-
toms of both depression and anxiety.  
 
Most participants used the low-intensity interactive support (Step 1) and the 
positive effects on symptoms of depression reveal the value and importance 
of providing supportive nursing care in various forms within oncology. The 
previously mentioned Cochrane review on psychosocial interventions (99) 
concluded that nurse-delivered interventions, including psychoeducation, had 
a positive impact on mood in newly diagnosed individuals with cancer. Since 
none of the interventions included in that review were internet-based, the find-
ings from Paper II contribute to the picture. Another aspect of the results on 
symptoms of depression that may be regarded as positive is that they were 
seen in the long-term follow-up (10 months). The previously mentioned sys-
tematic review on self-management interventions for individuals with cancer 
(114) found some web-based interventions (179-181) with initial effects on 
symptoms of depression. However, these effects did not remain at follow�up, 
or were not investigated.  
 
The positive results in symptoms of depression were related to the HADS 
scale. No similar changes were seen on the MADRS-S, a fact that needs to be 
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addressed. The main reason for including the MADRS-S was to identify par-
ticipants in need of further psychiatric care. Ten individuals were identified in 
this way, but none was assessed as needing referral to psychiatric care. A pos-
sible explanation why no effects were seen on the MADRS-S are its psycho-
metric properties, based on the diagnostic criteria (DSM) for depression; it is 
designed to detect changes in primary depression during treatment with anti-
depressants. Meanwhile, the HADS was designed for individuals with an on-
going illness. One study focusing on older females with advanced cancer com-
paring psychiatric clinical interviews with PROMs found a high agreement 
between the MADRS-S and the DSM, but no agreement between the HADS 
and the DSM in that population (182). Thus, it can be suggested that the scales 
measure different aspects of depression. There is a lack of convincing studies 
regarding the feasibility of the MADRS-S in individuals with cancer, and 
some of its questions clearly cover common symptoms during oncological 
treatment, e.g., appetite and concentration. Therefore, it is difficult to validate 
the results and further studies are needed to determine the feasibility of the 
MADRS-S in the cancer context. The EROS has been used in the cancer con-
text in trials concerning CBT (183), but no studies on self-care interventions 
using the EROS as an outcome measure could be found. The fact that iCAN-
DO involved very few individuals receiving the second step of iCBT may have 
contributed to the null effects for this outcome measure. 
 
Regarding anxiety, results were similar across analyses, and no statistically or 
clinically significant results were seen. This suggests that iCAN-DO affected 
symptoms of depression rather than anxiety. Fewer participants used the con-
tent targeting anxiety, though more participants were included on the basis of 
> 7 points on the HADS-A than on the HADS-D. The constructs of anxiety in 
this population are most likely a natural response to the real threat implied by 
the cancer and may therefore be looked upon by the participants as something 
difficult to counteract. Symptoms may also be diffuse and not easily recog-
nised as anxiety e.g. sleeping problems, irritability or restlessness. Some in-
terventions use tracking of symptoms to recommend appropriate materials and 
self-care measures to a user (184); this may add value for some individuals, 
but not all. It is important to recognise that symptom tracking may cause in-
creased distress in individuals, e.g., those who initially cope with their cancer 
by avoiding information (185). In addition, it would have been valuable to 
have input from individuals with lived experience of anxiety and depression 
during cancer in the development phase.   
 
The results may also indicate that iCAN-DO was not tailored well enough to 
target anxiety. At the ten-month follow-up, anxiety may have been fuelled by 
fear of cancer recurrence (FCR) (40). Those most at risk for developing FCR 
have been suggested to be individuals with breast cancer, younger age, a his-
tory of generalised anxiety disorder, or previously stressful or traumatic life 
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events. A systematic review found the frequency of FCR to be 39–97% across 
cancer types and assessments (186); among women with breast cancer, as 
many as 70% reported FCR (187). In this last study, time since diagnosis was 
not shown to be statistically significant; another study suggested that preva-
lence rates were highest between 1 and 2 years post-surgery, and then de-
creased, although they were not nil even after 12 years (188). Thus, FCR is a 
common, long-term problem and in future interventions it would most likely 
be of value to target the underlying mechanisms specifically. For instance, a 
previous RCT involving psychoeducation and CBT showed the potential to 
target FCR specifically (189).  

Effects on HRQoL and post-traumatic stress 
The results (ITT) for HRQoL, including specific measures of insomnia and 
fatigue, showed no statistically significant differences. However, within-
group differences of likely clinical relevance were found in the iCAN-DO 
group, but not in SC. Between groups, clinically relevant effects of subtle rel-
evance, with greater improvement in iCAN-DO, were seen regarding several 
symptom scales, as well as in social functioning. Returning to the recent re-
view of self-management interventions for individuals with cancer (114), 
these show mixed results for HRQoL. Of 26 studies reporting on HRQoL, 15 
reported statistically significant improvements, 10 showed no changes, and 
one reported worsening. Most (n = 11) of the studies with positive results had 
a primary endpoint ≤ 6 months. Only one of the interventions was internet-
based, targeting men with prostate cancer and their spouses, with its primary 
endpoint at 8 weeks (190). Thus, it was difficult to make any comparisons 
with the results from iCAN-DO; more studies on internet-based self-care in-
terventions with long-term follow-ups are needed. The results for post-trau-
matic stress showed that both the iCAN-DO group and the SC group scored 
below the cut-off for symptoms at study start and end. Therefore, little can be 
said about the appropriateness of iCAN-DO in post-traumatic stress. In addi-
tion, the PCL-C and the PCL-5 are no longer seen as the most suitable instru-
ments in the cancer population which may also explain the findings. 

Did the intervention happen? 
Step 1 was used (i.e., material opened) by most of the participants, while Step 
2 was used by very few. However, it is important to note that definitions of 
adherence in internet-based interventions may include, e.g., number of logins, 
time spent, number of clicks, number of openings, or recordings of activities. 
In iCAN-DO, the measure was based on number of times a material or section 
was opened. This is naturally imbued with some uncertainty, as there is no 
way of knowing what happened next. Further, if a participant chooses to print 
a material and read it on paper, the count is lost. In Step 2, the psychologist 
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could monitor the participants’ progress within a module with somewhat 
greater certainty (based on fulfilled assignments). As stated, definitions of us-
age and adherence in internet-based interventions are not uniform. A system-
atic review (155) also suggested that the individual user’s goals should be in-
cluded in the definition, and since these may differ, all users may not have to 
access the same contents or features to achieve their goals, i.e., more use is 
not always better. In iCAN-DO, usage patterns can be studied in greater detail 
in future studies. Since previous results indicate that far from all clinically 
recruited participants with symptoms of anxiety and depression are in need of 
psychological treatment (38), stepped care as a model for the intervention 
seems relevant. However, anxiety and depression were still present in individ-
uals at study end and the low adherence to iCBT in combination with the re-
sults from Papers III–IV suggest that further efforts are needed to increase 
efficacy and to make iCBT feasible in this context.  

Perceived relevance, benefits, and aspects of usability 
(Papers III–IV) 
User experience of relevance and benefit 
The overall impression was that informants had substantial unmet supportive 
needs that were partly met by the contents in iCAN-DO. iCAN-DO was seen 
as a reliable supplement to, or sometimes replacement of, standard care. The 
appropriateness of the development and content in Step 1 was supported by 
the informants’ descriptions of how they used it and what purpose the infor-
mation gathering had for them. Information was described as central to under-
standing and managing the new situation, in good agreement with the theories 
used as guidance during development. The need for information was described 
by most as being largest at the time of diagnosis and several had searched 
online early, some even before being diagnosed. Informants described diffi-
culties in verifying unregulated online content and there were also descriptions 
of fearsome and unsupportive environments online. Thus, iCAN-DO was a 
valuable alternative, which was seen as trustworthy. Still, some of the inform-
ants described an inability to initially absorb any more information, and the 
knowledge that iCAN-DO would be available for a long period of time was 
then seen as advantageous. Information-seeking behaviours are likely con-
nected to coping strategies within the individual (185). For some, early infor-
mation-seeking is a way to make sense of the situation and take back control, 
while some individuals will initially want to block information out (191). This 
suggests that internet-based support should be available not only in the begin-
ning, but over a long period of time. In addition, most of the informants dis-
cussed the timing of the intervention and would have wanted access earlier, 
preferably when diagnosed. During the development phase, a decision was 
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made not to include participants on the day that they received the news of the 
diagnosis. However, the time of diagnosis is most likely a suitable occasion 
for implementing internet-based support. 
 
Information-seeking behaviours in individuals with cancer are described as 
including a need for narratives from others (191), often used as a way to un-
derstand the own situation. Sharing such descriptions can be positive, but may 
also lead to misconceptions and fear. Being able to read about the experiences 
of others in iCAN-DO was appreciated by informants, who perceived this as 
confirmation that they were not alone. Informants described reading others’ 
questions in the FAQ and the peer support section. Most were satisfied with 
lurking and did not want to interact with others. This is very common, often 
described as the 1% rule (192). The rule suggests that 90% of users in internet 
forums are lurkers/observers, 9% will contribute seldom, while 1%, the 
“superusers”, will account for the majority of the content. Thus, superusers 
are important, but when they are the only contributors this may distort the 
emerging picture of a situation or problem. It has been suggested that superus-
ers may be those reporting higher levels of symptoms, while lurkers may be 
more active in working with the contents of an intervention (192). It seems 
important to create an environment where lurkers feel safe enough, or moti-
vated, to contribute. Security and reliability have been suggested as important 
to lurkers (193) (along with personal characteristics, e.g., shyness and per-
ceived self-efficacy) and the informants mentioned that a higher visibility of 
healthcare staff within iCAN-DO forums would have made them more likely 
to contribute. Thus, when forums are used in interventions, moderating should 
include interactions not only in case of problematic behaviour, but also a reg-
ular visibility and the creation of a supportive, reliable, and safe environment. 
 
Informants suggested that a higher degree of personalisation of the contents 
in iCAN-DO would have been valuable. Still, the content in Step 1 was seen 
by informants as suitable to integrate into standard care. Such integration, e.g., 
connection to personal medical records, might lead to increased possibilities 
to personalise the contents (194). In the present study, connection to personal 
medical records was not deemed possible, and the lack of interoperability be-
tween systems within healthcare is a major limitation when developing inter-
net-based interventions. Hopefully, the forthcoming “My Care Plan Cancer” 
(137) is an integrated step in the right direction. For example, the contact nurse 
may communicate online with patients, as well as being able to suggest rele-
vant modules of information for the individual in question. All informants in 
the present study experienced that information and self-care advice were 
highly appropriate to deliver online, while some suggested that emotional sup-
port should be delivered face-to-face. iCBT was experienced as helpful but 
demanding, as the informants were in a situation that was already strained. 
The limited time for therapy (10 weeks) was a source of stress, as was deciding 
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what modules to work with. The latter was due to a feeling of “needing them 
all”, as well as experiences of symptom interaction, i.e., symptoms were hard 
to separate from each other and match to the modules. Current symptoms and 
time constraints have previously been described as hindering iCBT for indi-
viduals with cancer (195). Since cancer treatment might cause a high symptom 
burden, the acceptability of similar programmes needs to be carefully explored 
in future interventions, i.e., by including individuals with lived experience of 
cancer and using feasibility studies. Informants further suggested that it would 
be helpful to have a more personal contact with the psychologist at the start of 
the programme, e.g., by a video meeting. A recent randomised trial on short 
self-guided iCBT targeting individuals with cancer (196) included one arm 
with weekly guidance; participants could choose if the guidance would take 
place through a telephone call or e-mail contact. Results illustrated that guid-
ance was advantageous, with more completed modules and higher treatment 
satisfaction in the guided group compared with in the self-guided group. Thus, 
guidance served a purpose and being able to choose the preferred way of con-
tact might also be valuable. Using blended iCBT to overcome some of the 
barriers might be another solution. In the blended therapy form, some sessions 
are delivered face-to-face and some are delivered via the internet (189). The 
internet-based therapy form may be an advance for individuals during strenu-
ous treatments, but the program needs to be adaptable to the individual regard-
ing e.g. content and duration. 

All in all, it was seen as a privilege to have access to iCAN-DO, as it was 
difficult for informants to get support and answers to their questions within 
standard care. The trustworthiness was an important factor, since the quality 
of other online information and support varied. Thus, using the TAM vocab-
ulary, the perceived usefulness (157) was evident. The flexibility of iCAN-
DO was appreciated and the possibilities to share the information with others, 
e.g., family members, was highlighted. Next-of-kin are an important group 
and in the role as informal caregivers they are of high value, not only for the 
individual with cancer, but also for healthcare providers. Being an informal 
caregiver is complex and when overburdened, caregivers may also experience 
effects on their health, e.g., developing symptoms of anxiety and depression 
(19). Since internet-based interventions have the potential to decrease mood 
symptoms in next-of-kin (197) it would be beneficial to include them more 
specifically in future interventions. Naturally, these interventions also need to 
be co-created with informal caregivers to add relevance (198). 

“The fifth category”  
The informants’ needs to talk about their feelings relating to the cancer during 
the interviews were expected. However, the examples of unmet needs and de-
humanising care were not as expected. The Health and Social Care Inspec-
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torate’s definition of irregular events encompasses events that cause the indi-
vidual psychological damage; some of the quotes described events that per-
haps should have been reported as irregular. In addition, it is impossible not 
to wonder how much impact the events had on individual development of 
symptoms of anxiety and depression. How did they affect the participants’ 
sense of hope? The blunted state among healthcare staff described by one of 
the informants is most likely caused by the strained situation in hospitals but 
remains unacceptable. This is acknowledged in a recent article by Richards 
and Borglin (199), describing it as a form of neglect of the professional re-
sponsibilities within nursing. The problem is not solely that of nurses and con-
cerns all categories of staff working within healthcare, but it is each group’s 
responsibility not to become blunted in the performance of their profession. It 
is crucial that nurses and teachers within nursing are aware of and work con-
sciously to avoid “shitty nursing” (199). The article further identified a major 
lack of experimental research investigating the impact of interventions in nurs-
ing care. 

User experiences concerning usability  
The perceived usability of iCAN-DO was clearly affected by the informants’ 
ongoing cancer and treatment. They experienced both physical and cognitive 
symptoms in combination with everyday stress. The positive aspects of iCAN-
DO included its flexibility and just-in-time access. The use of different for-
mats in the delivery of information and support also stood out as positive, and 
a variety of preferences was reported. Offering several formats has previously 
been reported as beneficial, especially for underserved groups (200). During 
interviews, it was noted that some informants experienced the didactic infor-
mation as most useful, while some reported narratives as their preference. 
However, no analysis of interaction between the chosen material and de-
mographics has yet been conducted. As earlier stated, there are uncertainties 
concerning the definitions of usage in iCAN-DO; thus, in future interventions, 
recordings of participants’ activities could be recommended (201). Further, 
iCAN-DO did not incorporate responsive design in the beginning – it was a 
purely computer-delivered intervention. Informants stressed the need for re-
sponsivity, which was later incorporated. 
 
It is known that participants in studies may perceive negative aspects of 
PROMs. Questions may work as negative reminders or triggers for new trou-
blesome thoughts. The results indicate both negative and positive aspects of 
the PROMs and some informants mentioned that it would be valuable to get 
their symptoms visualised graphically. Symptom tracking may be used as 
feedback to participants (self-monitoring), as a mean to suggest materials 
based on reported symptoms, or as determining when healthcare staff should 
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contact a participant (202). However, the use of self-monitoring is not unprob-
lematic, and users have been reported to game the system (to avoid being con-
tacted) or being negatively affected, with increased levels of anxiety and de-
pression (184). Thus, implementation of self-monitoring should be done with 
some caution and may not be best used as default, but rather as a possible 
choice for the individual. Further, if implementing such functionality, it seems 
important to include a way for participants to get advice and feedback con-
cerning the results.  
 
Results revealed technical difficulties, leading to negative emotions, a de-
crease in spontaneous visits, and postponing behaviour. Thus, ease of use as 
described within TAM (157) was not evident and technical support was seen 
as crucial to not giving up. In retrospect, extended usability testing could have 
been performed before launching the intervention and, as stated earlier, sys-
tem developers could have been more included and present during develop-
ment. A factor that may have been important for the survival of the interven-
tion was that the contents in iCAN-DO seem to have been desired by the users, 
thus increasing endurance in dealing with technical difficulties (157). Further, 
informants engaged in various problem-solving strategies to increase usabil-
ity. Mobile BankID has been implemented, as suggested by informants, which 
drastically reduced the need for support due to login problems. 
 
The user experience was perceived differently by experienced internet users, 
with high interest in social media, and those less experienced, with no or low 
use of social media. This might be explained by the development process and 
composition of the lived experience group, consisting of individuals who all 
stressed the need for simplicity with regard to design and features. In retro-
spect, it would most likely have been beneficial to set up a larger, more heter-
ogenous group (or several smaller groups). Thus, future interventions would 
gain from a more meticulous user analysis and including input from those with 
lived experience from different backgrounds, as well as with differing use of 
internet and social media.  

Methodological discussion 
Study 1 
The appropriateness of the methodology in Paper I and suggestions for future 
interventions have largely been covered and will not be discussed further. As 
for the intervention itself, several issues have been discussed, the main 
strength being the evidence-based development including co-creation, which 
is often missing in similar interventions (114). Concerning Paper II, there are 
several methodological considerations left to discuss. As regards strengths, 
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the RCT design, including screening (reducing the risk of floor effects) and 
concealed randomisation, should be mentioned, along with the experimental 
design and long-term follow-up. Further, the trial was registered (clinicaltri-
als.gov NCT-01620681) and reported according to the Consort statement 
(203). Regarding socio-demographics and medical characteristics, the iCAN-
DO group and SC group were alike at baseline, but it can be discussed to what 
extent a selection bias occurred. Internet-based interventions often report re-
cruitment taking place through advertising and self-referral (144, 204), natu-
rally creating a selection bias. The clinical recruitment in AdultCan can there-
fore be seen as a better option. Still, results showed that those declining par-
ticipation were older and more often diagnosed with colorectal cancer, sug-
gesting that the results may be restricted to middle-aged individuals with a 
favourable prognosis, i.e., females with breast cancer. Further, a common rea-
son to decline participation was the lack of computer or internet access. This 
might be by choice, but some presumptive participants stated that they could 
not afford a computer. It is well-known that lower socio-economic status and 
education, comorbidities, and being part of a minority entail more difficulties 
in healthcare contacts (205). In addition, psychological problems may be more 
stigmatising among blue-collar workers than in other parts of society. Since 
individuals with cancer and shorter education are also predisposed to depres-
sion (206), these groups are especially important to reach. In CHESS (147), 
where the focus was to include underserved women, computers were installed 
in the participants’ homes during the study period and participants were also 
provided with training on how to use them. While such an approach should be 
carefully considered regarding appropriateness, it is highly important to con-
sider how to better include the underserved in future studies (207). A respon-
sive design to allow for several types of devices may be beneficial. The fact 
that individuals with lower levels of education did not remain in the iCAN-
DO group to the same extent as those with longer education also strengthens 
the importance of including input from individuals with different backgrounds 
in the lived experience groups when developing interventions. In Paper II, the 
differences seen in level of education between groups at ten months led to all 
analysis being adjusted for this. 
 
PROMs were used to explore the individual perceptions of participants. An 
obvious advantage of the internet-based setting is that all answers were filled 
in electronically, thus being concealed and never overlooked by the research 
team. Further, the primary outcome measure, HADS, is validated for the pop-
ulation and relevant for the purpose of screening (90). However, a thorough 
clinical assessment has been shown to identify more individuals with anxiety 
and depression than the HADS and it should be taken in consideration that 
males and younger individuals seem to report psychosocial problems not iden-
tified by the HADS (58). Some of the other measures, e.g., the EROS, were 
chosen primarily to evaluate iCBT, but since that intervention barely took 
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place, their value can be questioned. The accuracy of using the PCL-C has 
previously been discussed, but it can be mentioned that changes were made in 
classification of post-traumatic stress in individuals with cancer in the DSM-
V during the ongoing study. Some project-specific questions were used re-
garding perceived relevance, knowledge, and satisfaction. Since Step 1 in-
volved assumptions from the SCT, it would have been valuable to add a meas-
ure of self-efficacy, e.g., to increase the possibilities to compare effects to 
those of other studies (208). A validated measure of self-efficacy in the cancer 
context that might have been appropriate is the Cancer Behaviour Inventory 
(209). 
 
The conclusions in Paper II were drawn from the predefined, main analysis 
population (ITT population), thus including imputed data. In an attempt to 
validate the results, a sensitivity analysis was performed. This analysis par-
tially supported the main analysis; however, no statistically significant differ-
ences were found, indicating some uncertainty. Also, statistical power was not 
maintained for the population of complete cases. The significance level of 5% 
means that we, if conducting 100 tests, accept that 5 of these are significant 
due to chance. Since the analysis included multiple testing, a limitation is the 
risk of false significances. Further, the reliability of the findings is limited by 
the fact that several participants were lost to follow-up. This is a well-known 
problem in internet-based studies often divided into non-usage attrition, where 
the intervention is not used, and drop-out attrition, where the assessments are 
not completed. Technology, programme features, as well as demographic and 
psychological characteristics of users, have been suggested to affect adherence 
(210). Drop-out may also occur when users are satisfied and have no further 
need for the intervention (156). These users are referred to as e-attainers or 
early completers (211), who may still benefit from the intervention, even if 
not completing measures (154). Since most visits (78%) in iCAN-DO took 
place within four months of randomisation, it may be hypothesised that the 
perceived usefulness decreased over time and thereby affected the response 
rate. It has been suggested that ITT analysis should be encouraged in internet-
based interventions (154), supporting the drawing of conclusions from the ITT 
population in this study. The RCT design demands a rather static intervention 
content, but some suggestions to prolong the interest in future interventions 
could be the use of news feeds or more active forum structures (as suggested 
by informants in the qualitative studies). When validating intervention effects 
and attrition, it is an advantage if adherence is defined and assessed in a way 
that does not leave room for uncertainty. This is not a requirement when reg-
istering trials at clinicaltrials.gov and is not an explicit statement in the Con-
sort statement (203). However, it could be beneficial to consult a checklist, 
e.g., the TIDieR checklist for intervention description (212), and findings from 
previous research on adherence in internet-based trials, already in the planning 
stages of future trials. 
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Study 2 
Adding the qualitative study alongside the RCT was important to further un-
derstanding of the results of Study 1. It would most likely have been even 
more valuable to conduct it earlier, as part of the initial acceptance test, to 
improve usefulness and ease of use before the start of the RCT. The purposeful 
sample strategy in Study 2 resulted in a sample of individuals with experiences 
from both steps of the intervention, which was important for the aim of the 
study. Still, the informants varied in sociodemographic measures, as well as 
in their general online activities. Meanwhile, the inclusion of individuals who 
used iCAN-DO to a low extent turned out to be a miscalculation. They had 
trouble expressing opinions about iCAN-DO and since it resulted in quite 
shallow interviews and most likely caused discomfort, the decision was made 
to conduct interviews with only two low-range users. However, it would have 
added value to interview them with a different research question, to further 
explore non-usage.  
 
Since informants had access to a specific intervention, and this was the factor 
of interest, the anticipated specificity in their experiences may be considered 
to be high (213). Thus, 15 interviews provided enough material to achieve the 
aim of the study. The use of an interview guide contributed to the study by 
increasing stability and dependability (214, 215), but it was also a practical 
facilitator for the interviewer to let the informants talk freely, with the guide 
serving as a roadmap for the conversation. A limitation to be addressed as an 
aspect of confirmability is the fact that the interviewer worked within the pro-
ject. Thus, informants may have expressed themselves more positively than if 
someone independent had conducted the interviews. However, an independent 
interviewer might have affected the quality in other ways, e.g., due to lack of 
knowledge about the features in iCAN-DO. Further, the interviewer was not 
convinced that the intervention would be seen as useful but was focused on 
reflecting the informants’ perceptions to enhance program development. The 
analysis was mainly conducted by the interviewer and then discussed and as-
sessed by co-authors. This was possible since content analysis involves a sys-
tematic and tested process allowing replication of the procedure (216). Re-
garding the transferability of results, the needs described by informants may 
be similar to other diagnostic groups. Hopefully the setting is described in a 
way that allows researchers, clinicians and others interested to determine if 
results are useful in other contexts. Finally, it should be mentioned that during 
the later interviews, an informant asked to be sent the transcript, which gave 
rise to the idea that all informants should have been offered this possibility. 
The approach is described in the literature as a part of a triangulation process 
to increase validity (217), and can be recommended for future studies. 
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Conclusions 

 Internet-based stepped care improves self-reported symptoms of depres-
sion in individuals with newly diagnosed cancer compared with standard 
care. Low-intensity support seems to be more acceptable than iCBT in this 
setting. Including psycho-educative content regarding the diagnosis and 
treatment along with self-care advice seems appropriate in internet-based 
support targeting this group. 

 
 Individuals with cancer experience several unmet needs in standard 

healthcare, leaving them with a lack of knowledge and emotional support 
relating to their cancer. Internet-based psychosocial support can serve as 
an important complement and future studies should be integrated with 
standard healthcare. Further, results suggest that evaluated internet-based 
support should be provided at the time of diagnosis and be available over 
a period of time to suit individual preferences. 

 
 Co-creation to tailor an internet-based intervention will most likely in-

crease the perceived usefulness of the intervention. It is highly important 
to conduct a thorough user analysis and strive for diversity in the input 
from those with lived experience. Including input from individuals from 
different backgrounds, of different ages, and with differing use of internet 
and social media, alongside the input from theories, will most likely add 
value to interventions. 

 
 Usability of an internet-based intervention is affected by the perceived 

usefulness and ease of use of the intervention, as well as by the user’s 
circumstances in life and the consequences of the cancer and its treatment. 
Internet-based psychosocial support would gain from being possible to 
adapt based on individual preferences and being integrated into standard 
healthcare.  
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Clinical implications and further research 

 Future efforts to improve the support to individuals with cancer are highly 
needed and future trials should focus on how to integrate and personalise 
low-intensity internet-based information and support as a natural part of 
clinical oncology care. Since the low-intensity support was not sufficient 
for all, further research is also needed on how to increase the efficacy and 
how to make iCBT feasible for this group. There is also a need for inter-
ventions targeting anxiety at different stages. 

 
 In the design of future internet-based interventions, important stakehold-

ers should be identified and involved. This includes both representatives 
from regular healthcare and those with lived experience of cancer. The 
research team should include all those with potential impact on the inter-
vention, e.g., those designing the content and those designing the system. 
Best scientific evidence and theoretical perspectives, as well as aspects 
important when reporting the study, should be investigated and incorpo-
rated in the development. 

 
 Future research is needed on how to define, assess and increase individu-

als’ adherence to internet-based interventions. Measures to prolong par-
ticipants interest in future interventions could be the use of non-static con-
tent such as news feeds or more active forum structures, including health 
care staff in the discussions. Meanwhile, intention to treat analysis can be 
recommended as part of evaluations.   

 
 The cost effectiveness of internet-based stepped care interventions needs 

to be examined further and there is also a need for further research regard-
ing the most relevant PROMs in this setting. Screening is highly recom-
mended in forthcoming interventions. 
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Svensk sammanfattning (Swedish summary) 

Ett cancerbesked skapar ofta känslor av rädsla, nedstämdhet och oro. Många 
kan hantera den nya situationen med stöd av närstående och/eller sjukvårds-
personal, medan andra får mer långvariga besvär med ångest och depression 
som följd. Tidigare studier har visat att personer med cancersjukdom inte får 
det psykosociala stöd de önskar och att det finns många hindrande faktorer när 
det gäller tillgången till stödjande vård. Många patienter använder sig av in-
ternet för att söka information i samband med cancerdiagnosen och internet-
baserat stöd kan därför vara en naturlig utveckling av sedvanlig vård. Tidigare 
forskning inom området har visat att lågintensivt stöd innehållande stödjande 
omvårdnad, psykoedukation och egenvårdsråd kan ha positiva effekter avse-
ende nedstämdhet och oro. Dock har tidigare studier i vissa fall varit bristfäl-
liga gällande interventionernas beskrivning och design vilket gör resultaten 
svåra att tolka och värdera. Rekommendationer för fortsatt forskning har in-
volverat tydligare beskrivningar av innehållet i interventioner, att stödet riktas 
till de personer som faktiskt har symtom enligt principen för stegvis vård (det 
vill säga att stödet ges till individen utifrån behov). Andra rekommendationer 
har varit att företrädare från sjukvården och personer med egen erfarenhet av 
cancer ska involveras i utvecklingen av interventionerna. Detta för att öka in-
terventionens relevans och användbarhet, både i sedvanlig vård och för den 
tänkta målgruppen. Syftet med avhandlingen har varit att öka kunskaperna 
inom området genom att beskriva och undersöka design, effekter och upple-
velser av ett internetbaserat, stegvis psykosocialt stöd för personer som nyli-
gen diagnostiserats med en cancersjukdom och samtidigt rapporterar ångest- 
eller depressionssymtom. 

Studie 1 
Delarbete I 
I det första delarbetet beskrevs utvecklingen och innehållet av det första steget 
(steg 1; interaktivt stöd) i den internetbaserade stegvisa interventionen (iCAN-
DO). Då tidigare forskning visat att psykoedukation i kombination med stöd 
till egenvård kan vara hjälpsamt så blev detta formen för steg 1. Inslag från 
relevanta teorier (exempelvis Orems egenvårdsteori) användes också i upp-
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byggnaden. För att skapa ett innehåll med hög relevans för den tänkta mål-
gruppen som också kunde fungera som ett komplement till sedvanlig vård, 
involverades kliniskt verksam personal och representanter från patientföre-
ningar. Grupperna identifierade inom vilka områden kunskap och stöd behöv-
des och utformade innehållet tillsammans med forskargruppen. Patientrepre-
sentanterna uppmärksammade bland annat behovet av en intervention med 
tydlig koppling till cancersjukdomen, snarare än till de psykosociala proble-
men, samt vikten av användbarhet i relation till de symtom som cancersjuk-
dom och behandling kan innebära. Utvecklingen av steg 1 ledde till tre huvud-
delar, ett bibliotek innehållande diagnosspecifika föreläsningar, samt psykoe-
dukativ information och egenvårdsråd inom 16 huvudområden (som identifi-
erades av arbetsgrupperna). Innehållet fanns tillgängligt i olika former så som 
texter, ljudfiler eller video. I steg 1 ingick även en modererad forumsektion 
där deltagarna kunde diskutera med varandra, och funktionen ”Fråga en Ex-
pert” där deltagarna kunde ställa frågor om sjukdom och behandling till en 
sjuksköterska. Inom ramen för delarbete I presenterades slutligen data från ett 
acceptanstest där data avseende användning för de första 39 deltagarna i delar-
bete II extraherades och jämfördes med användardata från liknande internet-
baserade interventioner. Då användningen av steg 1 visade sig motsvara dessa, 
så kunde den randomiserade kontrollerade studien (RCTn) som delarbete II 
avser fortgå utan ytterligare ändringar av interventionens innehåll. 

Delarbete II 
I delarbete II undersöktes effekterna av den stegvisa interventionen (iCAN-
DO) i en RCT. Deltagarna rekryterades till studien i samband med ett besök 
på sjukhuset. Vid medgivande fick de instruktioner om att logga in i U-CARE 
Portalen och där besvara screeninginstrumentet HADS (The Hospital Anxiety 
and Depression Scale). HADS består av två delskalor, HADS-A som mäter 
symtom på ångest och HADS-D som mäter symtom på depression. Samman-
lagt screenades 909 deltagare och 27 % (n=245) rapporterade >7 (sannolika 
symtom) på någon av HADS delskalor. De 245 deltagarna randomiserades 
sedan till iCAN-DO-gruppen (n=124) eller till kontrollgruppen (n=121). 
Samtliga deltagare i iCAN-DO-gruppen hade tillgång till steg 1 under hela 
studietiden (10 mån). Majoriteten av deltagarna (85%) använde sig av materi-
alet i steg 1, och de flesta besöken (78%) ägde rum inom 4 månader från ran-
domiseringen. De deltagare som fortfarande hade symtom enligt någon av 
HADS delskalor (>7) vid 1 ,4 eller 7 månader fick erbjudande om steg 2; in-
ternetbaserad kognitiv beteendeterapi (iKBT). Steg 2 erbjöds 82 av de 124 
deltagarna, 16 personer accepterade och 7 av dessa slutförde minst en av mo-
dulerna i steg 2. Vid det sista mättillfället (10 mån) hade iCAN-DO gruppens 
poäng på HADS-D (depression) minskat med 23 % och kontrollgruppens med 
8% sedan första mättillfället. Analyserna visade en statistiskt signifikant skill-
nad mellan grupperna avseende depression (p= <0.05). Skillnaderna avseende 
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HADS-A (ångest) var inte kliniskt eller statistiskt signifikanta. Gällande häl-
sorelaterad livskvalitet sågs kliniska men inga statistiskt signifikanta skillna-
der. Ett problem i delarbete II är att drygt hälften i iCAN-DO gruppen inte 
besvarade 10 månaders mätningen, vilket tillför en viss osäkerhet. Det här är 
ett välkänt problem i internetbaserade interventioner som kan ha flera möjliga 
förklaringar. Det kan delvis bero på faktorer relaterade till interventionen men 
också på att personer har en tendens att sluta besvara frågeformulär när de har 
fått ut det de tycker de behöver av en intervention. Att majoriteten av besöken 
i iCAN-DO ägde rum inom fyra månader från randomiseringen kan tala för 
detta. 

Studie 2 
Delarbete III-IV 
För att få en förståelse för hur deltagarna uppfattat användandet av iCAN-DO 
genomfördes intervjuer med 15 av deltagarna som hade haft tillgång till inter-
ventionen. Intervjuerna analyserades med hjälp av innehållsanalys. Delta-
garna besvarade frågor rörande interventionens relevans och innehåll samt an-
vändbarhet och tekniska förutsättningar. Studie 2 resulterade i delarbete III 
som handlar om innehållet och dess relevans, och delarbete IV som handlar 
om användbarheten.   
 
Resultaten från delarbete III visade att deltagarna använde sig av det interak-
tiva stödet i steg 1 som ett komplement till sedvanlig vård. Behovet av inform-
ation beskrevs som mycket stort, framförallt i samband med diagnosbeskedet 
och det var ofta svårt att hinna få svar på sina frågor i samband med sjukhus-
besöken. Deltagarna beskrev ofta iCAN-DO i relation till sedvanlig vård, där 
det kunde vara svårt att få kontakt, stöd och hjälp. Sökandet efter information 
på internet började tidigt, ibland före diagnosbeskedet, och det upplevdes som 
en trygghet att få tillgång till evidensbaserad information i steg 1. Att bli be-
kräftad och få sina symtom förklarade beskrevs också som lugnande och 
hjälpsamt vilket antyder att utformningen av steg 1 var relevant. De deltagare 
som hade använt sig av både steg 1 och steg 2 (iKBT) beskrev hur de två 
stegen kompletterade varandra och det var också en fördel att både steg 1 och 
steg 2 kunde användas tillsammans med närstående. Det framträdde också att 
steg 1 verkade mer genomförbart för deltagarna än steg 2 under den pågående 
cancerbehandlingen. Deltagarna beskrev steg 2 som hjälpsamt gällande sym-
tomkontroll, samtidigt som det faktum att programmet skulle genomföras un-
der en utsatt tid medförde stress i en redan ansträngd livssituation. En del upp-
levde den internetbaserade formen av behandlingen och kontakten med psy-
kologen som positiv medan andra beskrev den internetbaserade formen som 
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opersonlig och svår att få att fungera. Bland annat föreslogs det att ett person-
ligt möte med hjälp av exempelvis video skulle fungera underlättande i början 
av behandlingen. Det hade också varit hjälpsamt för deltagarna om iCAN-DO 
hade integrerats ytterligare med sedvanlig vård. Resultaten från delarbete IV 
visade att symtomen av cancern och behandlingen påverkade deltagarnas an-
vändning av iCAN-DO. Symtom så som trötthet och smärta gjorde det svårt 
att orka sitta vid datorn och fokusera på innehållet. Deltagarna beskrev det 
som underlättande att kunna ligga ner och att använda sig av surfplatta istället 
för dator och föreslog också att innehåll i exempelvis videofilmer skulle kunna 
delas upp i flera kortare delar. Tekniska problem beskrevs som något som på-
verkade motivation och användning av interventionen. Det var värdefullt att 
kunna kontakta teknisk support. Innehållet i iCAN-DO beskrevs som viktigare 
än designen, men de som var erfarna datoranvändare med stort engagemang i 
sociala medier upplevde oftare designen som otillfredsställande jämfört med 
de som inte använde sig av sociala medier. Deltagarna uppskattade tillgäng-
ligheten i iCAN-DO och beskrev många olika preferenser när det gällde att ta 
till sig innehållet, vilket antyder att de olika informationsformaten var en för-
del. 
 

Slutsatser  
 iCAN-DO hade positiva effekter på nedstämdhet/depression medan 

oro/ångest inte påverkades i lika stor utsträckning. Det lågintensiva 
stödet innehållande psykoedukation och egenvårdsstrategier verkade 
genomförbart för deltagarna medan iKBT upplevdes som mer an-
strängande. Lågintensivt, internetbaserat stöd kan därför vara mest 
lämpligt i att introducera i sedvanlig vård. Eftersom många fortsätter 
att rapportera symtom behövs vidare studier om hur internetbaserat 
stöd kan effektiviseras, till exempel hur iKBT kan anpassas och göras 
mer lättillgängligt för den här gruppen.  

 Det är svårt för personer med cancer att få relevant information och 
stöd i sedvanlig vård. iCAN-DO fungerade som ett komplement eller 
istället för sedvanlig vård och upplevdes som hjälpsamt av deltagarna. 
Den upplevda användbarheten påverkades både av interventionen, av 
cancersjukdomen och av den egna livssituationen. Att samskapa in-
terventioner med personer med egen erfarenhet av sjukdomen och re-
presentanter från sjukvården ökar sannolikt relevans och användbar-
het. Vidare forskning behövs om hur internetbaserat stöd kan indivi-
danpassas och införas i sedvanlig vård. 
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