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ABSTRACT
Background: People diagnosed with cancer are confronted with many stressors, such as
worries about diagnosis and prognosis, demanding treatments, treatment decisions, and
disruption of ordinary life functions and roles. Compared to other types of cancer, breast
cancer affects relatively young women, half of them of working ages. Knowledge of
effective strategies to cope with breast cancer, as well as development of interventions
strengthening stress management skills among women with breast cancer, are important
in order to decrease individual suffering and facilitate the transition back into everyday
life, including work.
Aims: The general aim of this thesis was to generate more knowledge regarding
psychological and social aspects of being diagnosed with breast cancer. More specifically,
the aims were to examine sickness absence and disability pension after diagnosis, how
different ways of coping with breast cancer are linked to health outcomes, and ways to
promote mental health after diagnosis.
Methods: Study I: All 3547 women in Sweden aged 20-65 with a first breast cancer
diagnosis in 2005 and a matched comparison group were followed by register linkage
regarding annual levels of diagnosis-specific sickness absence and disability pension
through 2010. Associations with disease-related and sociodemographic factors were
estimated using logistic regression. Study II: 78 studies were included in a meta-analysis
of associations between different strategies to cope with a breast cancer diagnosis and
health outcomes. The influence of potential moderators was also studied. Study III:
People with cancer (76% with breast cancer) were randomized to a mindfulness-based
stress management training program (n=32) or a wait-list control condition (n=39).
Effects on psychological processes and mental health outcomes after six months were
analyzed. Study IV: University students participating in a feasibility study of an Internetbased version of the mindfulness-based stress management training program were
randomized to the intervention (n=46) or an active control condition (n=44). Completion
rate, participant experiences, and post-intervention effects on mental health were assessed.
Results: Study I: Sickness absence, mainly due to breast cancer, increased markedly in
the first year after breast cancer diagnosis, however, it approached the levels of breast
cancer-free women five years later. Pre-diagnosis sickness absence and advanced cancer
stage were associated with higher risk of sickness absence and disability pension, as were
lower education and being born outside of Sweden. Study II: Adaptive coping, such as
acceptance and positive reappraisal, was associated with better mental health in women
with breast cancer. These associations were strongest among individuals under current
treatment and women assessed soon after diagnosis. Study III: No significant effect of the
mindfulness-based stress management training program on mental health outcomes was
found at the six-month follow-up. However, a positive effect on self-reported mindfulness
was observed. Study IV: The Internet-based mindfulness-based stress management
training program was experienced as usable and acceptable and had potential for
increasing psychological well-being for those completing it. However, only 39% of the
participants completed the program.
Conclusions: Among women diagnosed with breast cancer, levels of sickness absence
were back to the same levels as before diagnosis in a few years. Adaptive coping was
associated with better mental health among women with breast cancer, especially during

treatment and in newly diagnosed women. Despite increase in mindfulness at six-month
follow-up after a mindfulness-based stress management training program, no statistically
significant improvement in mental health was found. More knowledge is needed on the
underlying mechanisms and moderating factors for achieving long-term benefits of this
kind of training. The Internet could be a promising way to disseminate programs and tools
facilitating mindfulness training, but if retention and compliance is important, additional
modification of the assessed Internet-based mindfulness-based stress management
training program is needed.

SAMMANFATTNING
Bakgrund: Personer som diagnostiserats med cancer utsätts för mycket stress och oro
gällande diagnos och prognos, krävande behandlingar, behandlingsbeslut, och avbrott i
det vanliga livets funktioner och roller. Jämfört med andra typer av cancer drabbar
bröstcancer relativt unga kvinnor, hälften i arbetsför ålder. Kunskap om effektiva
strategier för att hantera bröstcancer, samt om insatser som kan stärka förmågan att
hantera stress bland kvinnor med bröstcancer, är viktig för att begränsa individuellt
lidande och underlätta återgång till vardagslivet, inklusive arbetet.
Syfte: Det övergripande syftet med denna avhandling var att generera mer kunskap om
psykologiska och sociala aspekter av att få en bröstcancerdiagnos. Mer specifikt var
målet att undersöka sjukfrånvaro och förtidspension efter bröstcancerdiagnos, hur olika
sätt att hantera bröstcancer är kopplat till hälsoutfall, och metoder att främja psykisk
hälsa efter bröstcancerdiagnos.
Metoder: Studie I: Alla 3547 kvinnor i Sverige i åldern 20−65 som fick en första
bröstcancerdiagnos år 2005 samt en matchad jämförelsegrupp följdes via registerdata
till och med 2010 avseende årliga nivåer av diagnosspecifik sjukfrånvaro och
förtidspension. Samband med sjukdomsrelaterade och sociodemografiska faktorer
analyserades med hjälp av logistisk regression. Studie II: 78 artiklar ingick i en metaanalys om samband mellan olika copingstrategier för att hantera en bröstcancerdiagnos
och hälsoutfall. Även olika faktorers påverkan på eventuella samband studerades.
Studie III: Personer med cancer (76% hade bröstcancer) randomiserades till ett
mindfulness-baserat stresshanteringsprogram (n=32) eller en väntelista-kontrollgrupp
(n=39). Effekter på psykologiska processer och psykisk hälsa efter sex månader
analyserades. Studie IV: Universitetsstudenter randomiserades i en förstudie av en
Internet-baserad version av det mindfulness-baserade stresshanteringsprogrammet till
interventionen (n=46) eller en aktiv kontrollgrupp (n=44). Slutförande av programmet,
deltagarnas erfarenheter, samt effekter på psykisk hälsa bedömdes.
Resultat: Studie I: Sjukfrånvaro, främst till följd av bröstcancer, ökade markant under
det första året efter diagnos, men närmade sig nivåer för kvinnor utan bröstcancer det
femte året. Sjukfrånvaro innan bröstcancerdiagnos och avancerat cancerstadium var
förknippat med högre risk för sjukfrånvaro och förtidspension, vilket även gällde lägre
utbildning och att vara född utanför Sverige. Studie II: Adaptiv coping, såsom
acceptans och positiv omvärdering, hade samband med bättre psykisk hälsa hos
kvinnor med bröstcancer. Sambanden var starkast bland kvinnor som var under
cancerbehandling och de som bedömts i nära anslutning till diagnostisering. Studie III:
Ingen signifikant effekt på psykisk hälsa av det mindfulness-baserade
stresshanteringsprogrammet sågs vid sex månaders uppföljning. Emellertid fanns en
signifikant positiv effekt på självrapporterad mindfulness. Studie IV: Det internetbaserade mindfulness-baserade stresshanteringsprogrammet upplevdes som
användarvänligt och acceptabelt. Det hade potential för att öka psykiskt välbefinnande
för dem som slutförde det, vilket dock endast 39% av deltagarna gjorde.
Slutsatser: Sjukfrånvaronivåerna bland kvinnor med bröstcancer var nere på nivåer
motsvarande dem före diagnos inom några år. Adaptiv coping var associerad med
bättre psykisk hälsa bland kvinnor med bröstcancer, särskilt bland dem som genomgick
cancerbehandling och bland nydiagnostiserade kvinnor. Trots ökad mindfulness vid sex

månaders uppföljning, efter ett mindfulness-baserat stresshanteringsprogram, sågs inga
statistiskt signifikanta förbättringar av psykisk hälsa. Det behövs mer kunskap om
bakomliggande mekanismer och modererande faktorer för att uppnå långsiktiga
positiva effekter av mindfulness-baserade stresshanteringsprogram. Internet kan vara
ett lovande sätt att sprida program och verktyg som underlättar mindfulnessträning,
men om fullföljande och efterlevnad av ett helt program är viktigt så behövs ytterligare
modifiering av det studerade internet-baserade mindfulness-baserade programmet.
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1 INTRODUCTION
Cancer poses a major threat to public health and the incidence rates have increased in
most countries since 1990 (1). Due to early detection and better treatment, the
proportion of breast cancer survivors has increased markedly during the past decades
(2, 3). Being diagnosed with cancer can have profound psychological and social
consequences and mental health concerns are common (4, 5). Patients treated for cancer
commonly report symptoms of stress and decreased quality of life (6-8). In addition to
demanding treatments, many patients diagnosed with cancer experience the disruption
of ordinary life functions and roles (9-11). A better understanding of the consequences
of different strategies to cope with various demands that patients face after a cancer
diagnosis is important (12-14). There is also a need to develop effective and cost
efficient interventions targeting stress and related symptoms after cancer diagnosis to
facilitate transition back into everyday life and long-term health (11-13, 15).

1.1 The concept of health
Even if health is central to medical research, there is still no uniform definition of the
concept. In parallel with medical advances and the detection of different forms of
impairments, a number of definitions have been put forward (16, 17).
1.1.1

Medical or holistic approach

Discussing health and illness, Lennart Nordenfeldt (16) contrasts two quite different
views on health. The first is a medical or biostatistical theory, formulated by
Christopher Boorse (18), in which biological functioning and survival are crucial
factors. Health is in this perspective a function of internal processes in the human body
or mind and implies the absence of disease. The second view presented is derived from
holistic theories, in which health instead is regarded as a function of a person’s abilities
to perform intentional actions and achieve goals. Health is in this perspective
compatible with the presence of diseases, although the assumption is that a disease
tends to reduce its bearer’s health.
1.1.1.1 Disease, illness, health concerns, and sickness absence
The terms disease, illness, and sickness are sometimes used interchangeably to
express varying health concerns, although they represent different realities (19).
The term disease has in the literature on health been associated with biological and
pathological processes (18-20), sometimes implying the assessment of a physician with
a subsequent diagnosis (19). Illness on the other hand, has been referred to as a person’s
subjective sense of not feeling well, while experiencing physical or mental symptoms
of poor health (19, 20). Finally, the term sickness, has been regarded as reflecting
socially and culturally held conceptions of health (20) and the social role a person with
different health concerns takes or is given in society (19). In this thesis, the term “health
concern”, is used to define subjectively experienced feelings of not feeling well
(illness), as well as physical and mental (pathological) conditions diagnosed by a
physician (disease). The term sickness absence is used when disease or illness has led
to reduced work capacity and being absent from work, i.e., sickness absence.
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1.1.2 Static or dynamic perspective
A holistic approach on health is reflected in the Constitution of The World Health
Organization (WHO), adopted in 1946, in which health was defined as a state of
complete physical, social and mental well-being, and not merely the absence of disease
or infirmity (21). Although important for the now commonly accepted broad view of
health, this definition has been criticized for defining health as a more or less
unachievable state, implying that most people are unhealthy most of the time (17). In
order to move away from a static formulation of health, Huber and colleagues (17)
proposed a more dynamic concept, based on the capacity to cope, maintain and
restore one’s integrity, equilibrium, and sense of well-being, when confronted with
different challenges. Applying this concept on physical as well as mental health,
Huber and colleagues meant that a healthy organism is capable of maintaining
physiological equilibrium despite changing circumstances, and recover from stress by
enhancing the comprehensibility, manageability, and meaningfulness of a difficult
situation. They also elaborated the concept in the social domain of health, stating that
health can be regarded as a dynamic balance between the opportunities and
limitations shifting through life. By successfully adapting to, for example a disease,
people can be able to work or to participate in social activities and still feel healthy.
1.1.3 Classifying health concerns and measuring health
The International Statistical Classification of Diseases and Related Health Problems
(ICD 10) (22) is used for classification of diagnoses. In addition to classifying and
diagnosing physical and mental health concerns, the increase or decrease of
symptoms related to poor health and various manifestations of good health are
regularly monitored in the care of patients diagnosed with cancer. In order to measure
states and changes in health, several self-report scales have been developed, reflecting
different aspects, e.g., anxiety and depressive symptoms (23), perceived stress (24),
positive state of mind (25), and quality of life (26). The term quality of life is often
used in connection to cancer care, e.g., when assessing effects of cancer treatment or
actions taken to relieve side effects (27). Quality of life has no uniform definition, but
is often associated with experiences of satisfaction in life (27). Self-report scales are
used in both clinical and nonclinical settings (27, 28).

1.2 Coping with stress
Being able to handle demanding or stressful situations is central for the maintenance of
health (29). A lot of research has been carried out in order to understand the impact of
stress on the human body and mind, as well as how people evaluate demanding
situations as a basis for subsequent coping efforts.
1.2.1 The concept of stress
The origin of the concept of stress can be traced back to 1865 when Claude Bernard
noted that the maintenance of life is critically dependent on keeping our internal state
constant in a changing environment. Hans Selye (30) later defined stress in terms of a
nonspecific response of the body to any demand upon it. Selye referred to the actual or
perceived threat to an organism as a “stressor” and the response to the stressor a “stress
response”. More contemporary views on stress do not consider the stressor and the
stress response as separable entities, rather as a phenomena interacting in a system with
ongoing physical, cognitive and emotional processes, where individual psychological
characteristics play a central role (31). Stress has been found to have a negative impact
on health (32). Difficult situations, such as the loss of a loved one, unemployment, or
2

being diagnosed with a deadly disease, can result in complaints such as perceived
stress, fearfulness, guilt, anger, anxiety and depression (32-37). Stress may also
increase the risk of behavioral problems, for example sleep disturbance and substance
abuse (38, 39). Biological and psychological processes are intertwined at the onset of
stress. In healthy individuals, an acute stress response typically does not imply a
negative impact on the individual, but may even be experienced as positive (32). This
was noted by Seyle who referred to pleasant stress as “eustress” and negative or
pathogenic stress as “distress”(40). In this thesis, the term stress is used to define the
negative aspects of stress that can lead to poor health.
1.2.2

Appraisal and coping

In 1966, Richard S. Lazarus (41) presented a theory where psychological stress was a
central concept, emphasizing a subjective approach in which a person’s evaluation of a
situation is central for stress and related emotions. Continuing within this theoretical
framework, Lazarus and Susanne Folkman some years later launched the stress
appraisal and coping model, built on the concepts of cognitive appraisal and coping
(42). The model suggests that the outcome or consequences of a stressful
situation/event, or “stressor”, depends on both the individual’s evaluation of the stressor
(primary appraisal) and an evaluation of available coping resources and options
(secondary appraisal) (42). Primary appraisal refers to an individual’s evaluation of an
event or a situation as threatening, stressful, challenging, positive, or irrelevant.
Secondary appraisal, refers to what is perceived to be possible to do to manage the
stressor. Given the two types of appraisals, different coping efforts are thought to
follow that lead to various outcomes. Thus, the model implies that the response to an
event or situation is dependent on the individual’s perception of the situation/event as
threatening or challenging, and the individual’s perceived ability to handle or cope with
the potential demands that the threat or challenge imposes (29). Factors influencing
appraisal are linked to both the social and cultural environment and to personal
characteristics (31).
1.2.2.1 Coping strategies
Coping strategies refer to the thoughts and actions people use to manage experience of
stress, manage the problem causing the perceived stress, and sustain positive well-being
(43). Many attempts have been made to measure various strategies to handle
challenges, i.e., coping strategies (44). In order to structure and describe different types
of coping strategies, researchers sometimes use groupings into higher and lower order
categorizations (44). Higher order coping categorizations are thought to describe and
bring together the common traits of several different lower order coping strategies.
Commonly used higher-order coping categorizations are: problem-focused vs. emotionfocused coping, avoidance vs. approach coping, active vs. passive coping, cognitive vs.
behavioral coping, and engagement vs. disengagement coping (44). In studies linking
various forms of coping strategies with different health outcomes, more engagement
forms of coping, aiming to eliminate, reduce, manage or adapt to stressors or their
emotional consequences, have in general been found to be related to better health than
more disengagement forms of coping, aiming to avoid, ignore, or withdraw from
stressors or their emotional consequences (45-47). Examples of engagement types of
(lower order) coping categories are seeking social support, taking action, and planning
for managing the situation, trying to see something beneficial in the situation, or
“actively” accepting the circumstances. Examples of disengagement forms of coping
categories are distancing from the stressor, refusing to believe that the situation has
occurred or withdrawal from social situations. In figure 2, higher and lower order
3

coping strategies relevant for Study II are presented, built on the higher order coping
categories engagement vs. disengagement. In the grouping of engagement forms of
coping, a distinction is made between primary control coping strategies (PCC) aiming
to change the stressor or related emotions, and secondary control coping (SCC) aiming
to facilitate adaptation to stress.
The choice of coping strategy may to some extent be stable over time (48), i.e.,
dispositional coping. Research, however, suggests that changes in coping in relation to
stressful events may occur due to external factors, the nature of the stressor, as well as
physical and mental states in the individual, despite a predisposition for certain
strategies (14, 49, 50). Coping has been extensively researched among women with
breast cancer, but studies still present divergent results with regard to associations
between different coping strategies and physical and mental health (51). Engagement
forms of coping have, e.g., been reported as beeing both positively (52) and negatively
(53) related to better health, and studies on moderating factors is therefore warranted in
order to clarify when the use of different strategies may be beneficial.
1.2.2.2 Coping with mental and work related demands after breast cancer diagnosis
Being diagnosed with breast cancer often lead to stress connected to uncertainty about
prognosis and lack of control over how life will unfold (54), in parallel with the
experience of more controllable stressors related to daily life, functions and roles. An
approach connecting working life with coping and health concerns was put forward by
Kristenson in 1991 (55), discussing sickness absence in terms of a coping behavior.
Depending on how the individual perceive work in relation to his or her health
condition, sickness absence can be viewed as both a form of withdrawal
(disengagement coping) and an active choice aimed at keeping or restoring health and
work capacity (engagement coping). In order to examine the relationship between
coping behavior and sickness absence among women with breast cancer, Johnsson et
al. (56) compared sicklisted women with working women regarding differences in the
use of coping strategies. The authors assessed women treated with chemotherapy and
women not treated with chemotherapy separately at six months and ten months after
surgery. No significant differences in coping strategies between working and
sicklisted women treated with chemotherapy was observed at six months postsurgery, but after ten months, women who worked used coping in the form of change
of values (engagement coping) to a larger extent than those sick listed. In the group of
women not treated with chemotherapy, working women used less fatalistic coping
(disengagement coping) compared to those still fulltime sick listed at both time
points.

1.3 Being diagnosed with breast cancer
In the following paragraphs, different aspects of being diagnosed with breast cancer are
outlined. Every woman has her own unique experiences related to the diagnosis, and
the description can only mirror a general knowledge of physical, psychological, and
social aspects.
1.3.1 Incidence, prevalence and survival
In 2012, about 14.1 million new cases of cancer were diagnosed world wide and 1.7
million women were diagnosed with breast cancer. This number constitutes an increase
of the incidence rate for breast cancer by more than 20% since 2008 (57). In Sweden,
about 9 000 women are diagnosed with breast cancer each year, half of them before the
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age of 65 (58-60). Breast cancer is uncommon before 35–40 years of age, after which
the incidence increases with age (58). The survival rates for women with breast cancer
have improved markedly over the last decades due to improvements in screening and
treatments (2, 3, 61). The five-year survival rate in Sweden rose from 65% in the mid1960s to 89% for 2004–2010. Today about 90 000 women in Sweden are living with a
breast cancer diagnosis (58).
1.3.2

Classification and prognosis

In order to assess the severity and prognosis of cancer, different staging systems have
evolved as the research on cancer has progressed. The most widely used cancer staging
system, “TNM Classification of Malignant Tumors” (TNM), forms the basis for the
grouping of breast cancer in different stages (0-IV) (62, 63). In this system, letter T
describes the size of the primary tumor and whether it has invaded nearby tissue, N
describes regional lymph nodes that are involved, and M describes distant metastasis,
i.e., the spread of cancer from one part of the body to another. By combining
information on T, N and M, breast cancer is grouped into stages reflecting the tumor
advancement, represented by the Roman numerals 0, I, II, III and IV and the letters A,
B and C. Stage 0 means that abnormal cells are in the lining of a breast duct but have
not invaded nearby breast tissue or spread outside the duct. In stage IA, the breast
tumor is no more than two centimeters across, and the cancer has not spread to the
lymph nodes. In stage IB, the tumor is no more than two centimeters across, but cancer
cells are found in lymph nodes. Stage IIA means that the cancer has spread to axillary
lymph nodes, and in stage IIB, the tumor is 2-5 centimeters across, and the cancer has
spread to axillary lymph nodes, or the tumor is larger than five centimeters across, but
without spreading to axillary lymph nodes. In stage IIIA the cancer has spread to
axillary nodes, or has been spread to lymph nodes behind the breastbone. In stage IIIB,
the tumor has grown into the chest wall or the skin of the breast, and in stage IIIC, the
tumor has spread to lymph nodes behind the breastbone and to axillary lymph nodes, or
to lymph nodes above or below the collarbone. Stage IV means that cancer cells from
the tumor have spread to other parts of the body, such as the lungs, liver, bones, or
brain (64). At this last stage, the disease is largely incurable (65).
1.3.3

Treatment

The choice of breast cancer treatment and the duration depends on the characteristics of
the tumor. The primary treatment for stage I-II breast cancer is surgery. In order to
decrease the size of the tumor, chemotherapy, and sometimes targeted therapy with
specific antibodies, can be given before surgery. Chemotherapy is recommended before
surgery when treating stage III breast cancer (59). Chemotherapy and/or radiation,
and/or hormone therapy are often given after surgery to prevent recurrence.
Chemotherapy is in most cases given during five months after surgery, but can be
recommended up to one year if the risk of recurrence is high. The length of radiation is
usually four to six weeks. Hormone therapy is often given during five years after
diagnosis, but extended treatment can be given in certain cases. If needed, targeted
therapy is also given. When the cancer has reached stadium IV, the treatment is
primarily palliative, in order to prolong life and prevent pain and suffering (59, 65, 66).
1.3.3.1 Short-term treatment side-effects
A number of side effects associated with the period of breast cancer treatment can
cause substantial mental and physical strain (64, 67-70). Surgery can imply removing
part of the breast or the whole breast, which can cause pain and tenderness in the
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surgical area. If the axillary lymph nodes are removed, the flow of lymph fluid is
slowed and fluid may build up in the arm, and impaired upper extremity movement
occur (67). Chemotherapy can harm normal cells that divide rapidly, for example in the
hair follicles, the blood and the gastrointestinal tract, leading to alopecia, lower levels
of healthy blood cells with subsequent infections, fatigue, poor appetite, nausea,
vomiting, diarrhea and muscle pain. Adverse effects of cognitive functions in the area
of learning, memory, and processing speed have also been observed (71). Radiation
therapy affects cells in the part of the body that is treated. The skin can become dry,
tender, and itchy. It is also common to become tired during radiation therapy, especially
in the later weeks of treatment. Hormone therapy may cause menopausal symptoms
like hot flashes, vaginal discharge, and nausea. Research on side effects of hormone
therapy indicate that some drugs can have adverse effects on cognitive functions as
well (69). Possible side effects of targeted therapy include nausea, vomiting, and
diarrhea, heart damage, heart failure, and breathing problems.
1.3.3.2 Long-term treatment side-effects
Most of the side-effects from cancer treatment are connected to the period of treatment,
however, some effects arising during or after treatment may persist during several years
(72). A substantial number of women who undergo axillary lymph node surgery
continue to experience pain or physical discomfort during the first year after
treatment, and some even for longer time. Upper-body limitations regarding pushing,
lifting and reaching have also been reported from a substantial number of women in
the first year (67). Cognitive side effects and menopausal symptoms from treatment
may also be prevalent after completed chemotherapy and during possible hormone
treatment (66, 69, 72). Fatigue is another long-term side-effect which is reported by
some women up to 5-10 years after treatment (73).
1.3.4 Mental health
An increasing number of studies focus on the mental health aspects of breast cancer,
investigating different symptoms of stress (8, 74, 75). Commonly reported complaints
in women with breast cancer are anxiety, depressive symptoms, sleep disturbance, fear
of recurrence and lower quality of life (6, 67, 76-78). Mental health concerns are
particularly prevalent at diagnosis, surgery and recurrence (78, 79). Approximately
30% of the women have been found to suffer from depressive symptoms immediately
following treatment (80). The prevalence of major depression (81) has been estimated
to be around 10-25% among women with breast cancer in the year after diagnosis (82).
Mental health concerns affect some women more than others. Poor physical health,
e.g., pain and fatigue, directly influences the mental health status (72) and may also be
a reminder of the diagnosis, creating anxiety about possible cancer recurrence (67).
Studies have shown that younger women have a higher risk of depression after breast
cancer compared to older women (75, 83). This elevated risk may be connected to the
earlier menopause transition and infertility caused by the cancer treatment (72). In
general, treatments that lower the levels of estrogen may partly explain the elevated
risk for depression in breast cancer survivors (82). Disruptions in family and marital
relationships, concerns about caring for children, work-related difficulties, and
insurance and economic issues may add to the burdens of younger survivors (72).
Generally, low education, low income/poor financial status, as well as being
unmarried, have shown to be significantly associated with depression in breast cancer
survivors (75). In a Danish study, immigrated women, or women who were descendant
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from an immigrant, were shown to have a higher risk of depressive symptoms 3−4
months after breast cancer diagnosis, compared to other women (84).
1.3.5

Work-related aspects

Compared to other types of cancer, breast cancer affects relatively young women, half
of them of working age (60, 85). A breast cancer diagnosis and subsequent treatment is
often associated with absence from work due to effects of demanding treatments,
reducing the work capacity. National regulations specify the right to gain economic
support when one has reduced work capacity, temporarily or permanently due to
disease or injury. From a societal point of view, there are economic reasons for
encouraging people to return to work as soon as possible after a period of disease or
injury (86). From the patient’s point of view, there are also benefits to return to work,
including the regaining of social connection, a professional identity, and the promotion
of health (9, 10).
1.3.5.1 Swedish rules on sickness absence and disability pension
In Sweden, all individuals ≥16 years of age with income from work or unemployment
benefit are entitled to sickness absence benefit if unable to work due to disease or injury
(87). After a first qualifying day, employers pay sick pay for the first 14 days of a sickleave spell, thereafter sickness benefit is paid by the Social Insurance Agency. Selfemployed usually have several qualifying days. A physician certificate is required after
seven days of self-certification. Sickness absence can be for full-time (100%) or parttime (25, 50 and 75%) of ordinary working hours. Further, residents in Sweden aged
19–64 years, who due to disease or injury permanently have lost their work capacity at
least to 25% of ordinary working hours, can be granted disability pension from the
Social Insurance Agency. Disability pension can be granted for 25, 50, 75 or 100% of
ordinary working hours. Sickness benefits cover 80% of lost income, up to a certain
level and disability pension covers 64% of lost income up to a certain level. In order
to promote return to work, the Swedish government launched new rules for sickness
absence in 2008, implying stricter assessment related to sickness absence and
disability pension. Provision of sickness absence benefit was for most individuals
limited to one year, instead of being unlimited, which was previously the case (88).
1.3.5.2 Breast cancer-specific guidelines for sickness absence duration
In order to assist physicians and Social Insurance officers when making decisions on
sickness absence, the Swedish National Board of Health and Welfare implemented
general as well as diagnosis-specific sick-leave guidelines or recommendations for the
maximum time of sickness absence in 2007 (66, 89). According to the guidelines for
breast cancer, sick leave for up to three weeks after breast conserving surgery with less
lymph node procedures and no additional therapy is recommended. When larger lymph
node procedure and/or mastectomy with no additional therapy are carried out, sick
leave up to six weeks can be justified. Job modification as well as partial sick leave
should be considered in these cases. During post-operative chemotherapy, usually five
months, women’s work capacity is in most cases reduced according to the guidelines.
Some women are, however, able to work between the treatment occasions. Adaptation
of work tasks as well as partial sick leave and successive return to work are options
during this period. If pre-operative chemotherapy has been given, a longer sick-leave
period is often required. During radiation therapy without complications, the work
capacity is often good. Hormone- or targeted therapy also often implies work capacity,
at least part time, according to the guidelines.
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1.3.5.3 Work after breast cancer diagnosis
A number of international studies examining return to work among women with breast
cancer show that a large majority of those working at the time of diagnosis are working
full-or part-time within two years after diagnosis (85, 90-92). Most studies on return to
work among women with breast cancer have follow-up periods shorter than three years
and many of them focus only on the first year post-diagnosis, which means that the
knowledge regarding longer periods after diagnosis is limited (93). A recent nationwide
population-based cohort study of 26 120 women in the Netherlands with matched
control sample, however, shed more light on the very long-term consequences of breast
cancer, showing a higher risk of being granted disability benefits up to 10 years post
diagnosis (94).
This research area involves a number of outcome measures depending on research
questions and available data sources. Outcome measures used are for example
prevalence of sickness absence (94, 95), duration of sickness absence (85, 96),
proportion who have returned to work (91, 97, 98), and change in working time (99,
100). Several studies also focus on changes in employment status (94, 101, 102).
Moreover, due to differences in social insurance arrangements between countries, there
is a great variability between countries with regard to length and rate of return to work.
Such differences must be considered when comparisons of country specific data are
carried out (90, 93, 103, 104). In a recent systematic review on return to work among
breast cancer survivors in Europe, North America, and Asia, the authors found that the
prevalence of return to work varied from 43% to 93% within one year of diagnosis
(93). Studies from Sweden indicate that breast cancer is associated with higher sickness
absence three years post-diagnosis (95) and a higher risk of at least part time sickness
absence or disability pension even after five years (105). To date, however, knowledge
is lacking on long-term patterns of sickness absence and disability pension, including
sickness absence and disability pension due to mental diagnoses, as well as different
physical diagnoses, and detailed information on pre-diagnosis sickness absence and
disability pension.
1.3.5.4 Factors associated with return to work
The capacity and ability to work during or after a period of disease is influenced by
physical, as well as mental, socio-demographic, and work related factors (86, 91, 93,
106-111). Regarding mental factors, depression has been found to influence cancer
survivors’ work resumption negatively (93). Among physical or disease-related factors,
tumor stage has been found to influence return to work, implying that women with
early stage breast cancer are more likely to return to work compared to women with
advanced tumor stage (90, 91, 112). This may possibly be because of the association
between tumor stage and treatment (105, 106). Chemotherapy has been found to
increase the risk of sickness absence (95, 105), decrease working time (92) and be
negatively associated with return to work (90, 93).
A number of sociodemographic factors are associated with return to work. Younger age
has been shown to be associated with higher sickness absence duration (113, 114),
while older age is associated with no return to work (91, 101, 103, 112, 114). Lowincome is associated with not resuming the job after breast cancer (93) and low
education has been found to increase the risk of sickness absence and longer absence
from work (101, 103, 105). Marital status is often not found to be associated with return
to work (90, 91, 112), which is also the case for having children at home (90, 91, 93,
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106), at least if there are two parents present. Regarding work-related factors, prediagnosis sickness absence has been shown to be associated with higher risk of sickness
absence up to five years after diagnosis (95, 105). Part time employment pre-diagnosis
has been shown to be negatively associated with return to work , (112), as have factors,
such as blue-collar or manual work, work with high demands and a non-supportive
supervisor (90, 91, 115).

1.4 Rehabilitation and stress management training
According to WHO, rehabilitation is ”the use of all means aimed at reducing the
impact of disabling and handicapping conditions and at enabling people with
disabilities to achieve optimal social integration” (116).
1.4.1

Cancer rehabilitation

Cancer rehabilitation promotes the regaining of abilities that may have been changed in
connection to the disease and subsequent treatment and provides means to reduce the
impact of possible disabling conditions (117). The Swedish national program for
cancer rehabilitation (117) explicitly includes physical, mental, social, as well as
existential aspects in the concept of cancer rehabilitation. According to the program,
rehabilitation is relevant during the whole disease process, from the time around
diagnosis, during treatment, and after treatment (117). Since work is an important
aspects of social integration, some cancer rehabilitation interventions are explicitly
focused on employment and return to work, i.e., vocational rehabilitation (12).
1.4.1.1 Effects of different rehabilitation interventions for women with breast cancer
There is a number of rehabilitation interventions developed and used among women
with breast cancer, however, the evidence of efficacy for most of them is still unclear.
A recent review (13) of systematic reviews on the effects of different rehabilitation
methods for post-operative women with breast cancer assessed six categories of
interventions: 1) physical therapy, 2) physical exercise, 3) psychosocial interventions,
4) nutritional interventions, 5) complementary (alternative) interventions, e.g., yoga and
acupuncture, and 6) combined interventions, e.g., counselling and exercise. Evidence
for narrowly-focused exercise rehabilitation in improving physical symptoms,
particularly for shoulder mobility and lymphedema, was found, but inconclusive results
for methods to improve psychosocial, cognitive, and occupational outcomes. Despite a
lack of clear evidence of mental health effects of physical exercise in the review, a
growing number of studies show beneficial effects of physical exercise regarding, e.g.,
quality of life, depression, and fatigue in women with breast cancer (118, 119).
In a systematic review from 2011(120), the authors assessed 18 randomized controlled
trials (RCT) regarding the effects of interventions for rehabilitation of women with
breast cancer. The interventions were focused on psycho-education, social support, and
cognitive behavioral therapy (CBT). Cognitive-behavioral therapy refers to a class of
interventions focusing on strategies to change general beliefs about the world, the self,
and the future, which are giving rise to specific and automatic thoughts in particular
situations. Through the changing of maladaptive cognitions, a change in emotional
distress and problematic behaviors is assumed to occur (121). The authors concluded
that limited documentation exists on the efficacy of psycho-education and social
support interventions, but found that there might be benefits on the quality of life from
cognitive behavioral therapy given after primary breast cancer treatment.
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1.4.2 Stress management training in rehabilitation
Mental health concerns in women with breast cancer appear to be mediated through
thoughts about illness and prognosis, with cognitive intrusions by thought of
recurrence, death and disability (120). These aspects of stress have been the rationale
for the use of interventions with a psychological approach, among them stress
management training. Stress management training is in this thesis defined as
interventions aimed at alleviating stress and related mental health concerns (42, 122).
Apart from worrying about prognosis, there may be other factors creating elevated
stress at different time points in the disease trajectory, e.g., the returning to roles and
functions of ordinary life, including work, making the managing of stress an important
aspect of rehabilitation.
1.4.3 Mindfulness in stress management training
Mindfulness-based interventions are today widely spread and used both within health
care, in rehabilitation (including vocational), and in the general population. Although
research supports the view that mindfulness training can reduce stress related
symptoms and increase well-being, knowledge on in which situations and for whom
mindfulness training is suitable and beneficial is still not clear.
1.4.3.1 The concept of mindfulness
The concept of mindfulness is firmly rooted in Buddhist psychology and has not been
clearly translated into contemporary research psychology. An operational working
definition of mindfulness was put forward by Jon Kabat-Zin, who developed the
program for mindfulness based stress reduction (MBSR) in the late seventies. KabatZin defined mindfulness as: “the awareness that emerges through paying attention on
purpose, in the present moment, and nonjudgmentally to the unfolding of experience
moment by moment” (123). In 2007, Brown et al. (124) found that the psychological
literature revealed considerable variance regarding descriptions of the nature of
mindfulness. Discussing the nature of the concept, the authors concluded that different
schools of thought emphasized certain characteristics of mindfulness more than others,
and that the ways in which mindfulness-based interventions actually work to a large
extent was still unknown. In recent years, however, studies on pathways of the effects
of mindfulness training have been carried out and some suggestions have been put
forward (125-127), as outlined in section 1.4.2.4.
1.4.3.2 Mindfulness-based interventions for better health
Mindfulness meditation is increasingly well regarded for its therapeutic efficacy in a
broad range of conditions and settings and have become increasingly used in
psychosocial care for cancer survivors (127, 128). The most common mindfulness
based program, Mindfulness based stress reduction (MBSR), involves the practice of
sustained attention on the breath, the body and sensory input, in order to attain a state of
mindfulness. Central exercises are sitting meditation, mindful yoga, and body scan. The
program also contains psycho-educational material about stress and behavioral
exercises like activity scheduling. The program is carried out during eight weeks with
weekly common sessions in which participants can share experiences and practice
together, combined with daily practicing at home. The content of an Internet-based
mindfulness-based stress management training program is outlined in Table 3. MBSR
was originally developed to improve the lives of people with chronic diseases, but has
become increasingly recognized as an effective program in the treatment of elevated
stress and anxiety. This development is a part of the so called third wave of behavioral
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therapy in which a number of treatments have appeared, sharing common
characteristics like mindfulness, acceptance and cognitive defusion (129, 130).
Examples of applications of mindfulness in different therapies are Mindfulness-Based
Cognitive Therapy (MBCT) (131), Dialectical Behavior Therapy (DBT) (132) and
Acceptance and Commitment Therapy (ACT) (133). In order to adapt MBSR to cancer
survivors, a program named Mindfulness-based cancer recovery (MBCR), was
developed (54). MBCR has somewhat shorter weekly sessions compared to the original
MBSR and includes specific material on coping with cancer.
1.4.3.3 Effects of mindfulness training
The effects of mindfulness-based interventions on anxiety and depression are welldocumented, as highlighted in three meta-analyses. One of them included nine
randomized controlled trials, assessing the benefits of MBSR in women with breast
cancer (134). The authors compared MBSR with standard or usual care and found that
those receiving MBSR had a significant improvement with regard to depression,
anxiety and stress, compared with women in control conditions. MBSR did also show
some effect on quality of life (Mean difference (MD), −1.16; 95% confidence interval
(CI), −2.21 to −0.12; p=0.03). The second meta-analysis included nine studies among
women with breast cancer (two randomized controlled trials, one quasi-experimental
case-control study and six one-group, pre-intervention and post-intervention studies)
(135). The estimated Cohen's d effect size (95% CI) on stress was 0.710 (0.511-0.909),
on depression 0.575 (0.429−0.722) and on anxiety 0.733 (0.450−1.017). The third
meta-analysis included 31 mindfulness based randomized clinical trials with active
controls carried out in different study-populations (136). The authors found that
mindfulness meditation programs had moderate evidence of improved anxiety with the
Cohen's d effect size (95% CI) 0.38 (0.12−0.64) at 8 weeks and 0.22 (0.02−0.43) at 3−6
months, and of depression 0.30 (0.00−0.59) at 8 weeks and 0.23 (0.05−0.42) at 3−6
months, indicating a declining effect in the longer run. In the same review, the authors
concluded that there was low strength of evidence for improvement in stress and mental
health related quality of life, suggesting that stronger study designs are needed in order
to determine the effects of meditation programs in improving the positive dimensions
of mental health. Promising results regarding improvement of sleep and decreased
fatigue after participation in mindfulness-based interventions have also been shown in
some studies among women with breast cancer (137-139).
The support for long-term positive effects of mindfulness training is not as evident as
the short time effects outlined above, although some studies have shown improvements
up to one year post-intervention (138, 140-142). Several reasons for the lack of
evidence regarding long-term benefits have been suggested. Firstly, there are problems
with attrition in long-term studies, making the detection of long-term effects
complicated (27). Secondly, absence of long-term effects may be due to decreased
meditation practice after course completion. The amount of formal practice as well as
the use of informal practice has been shown to be related to beneficial effects of
mindfulness (143, 144). Thirdly, there may be positive effects from group support and
sharing of experiences, as well as attention from a professional/therapist during a
course period, influencing mental health in the short term, but not after program
completion (145).
Although less reported, there are also possible adverse effects of mindfulness
meditation. Case reports of negative effects of mindfulness meditation, such as feelings
of anxiety and derealization, was put forward by Lustyk et al. in 2009 (146). After
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reviewing the literature on mindfulness in relation to psychosis up to June 2013, Shonin
et al. (147) concluded that there is some small-scale clinical evidence suggesting that
meditation techniques with integrated mindfulness components may induce psychotic
episodes. The authors further stated that the evidence stems from case reports with low
participant numbers (including single cases) and relates to individuals that have
engaged in intensive meditation retreats (138).
1.4.3.4 Suggested mechanisms behind effects of mindfulness training
The mechanisms by which mindfulness training affects mental conditions have
received quite a lot of attention in the last decade, but are not yet fully explored. A great
deal of research on possible pathways has focused on the reduction of negative
emotions. In recent years, however, positive psychological processes initiated by
mindfulness training have gained an increased interest (126).
Building on the working definition of mindfulness (123), Shapiro et al. (125) suggest
that intention (on purpose), attention, and attitude (nonjudgmentally) are fundamental
internal behaviors which enable individuals to initiate a shift in perspective, termed
reperceiving, in relation to thoughts and emotions. Reperceiving is akin to the concept
of decentering, which means a shifting of cognitive sets that enables alternate
appraisals of life events (127). Reperceiving may further lead to additional
mechanisms that in turn contribute to positive outcomes for the individual (125). The
authors highlight four such mechanisms: 1) self-regulation and self-management, 2)
emotional, cognitive and behavioral flexibility, 3) values clarification, and 4) exposure.
Through reperceiving, the individual doesn’t have to be controlled by, e.g., anxiety or
fear, but can instead use them as information while being able to attend to the emotion,
and choose to self-regulate in ways that promote greater health. Reperceiving further
enables development of the capacity to observe the ever-changing inner experience and
thereby see more clearly the mental-emotional content, which in turn fosters greater
cognitive-behavioral flexibility and less automaticity or reactivity. When being able to
separate from own values and reflect upon them with greater objectivity, there is an
opportunity to rediscover and choose values. Last but not least, reperceiving enables
individuals to experience even very strong emotions with less reactivity, which serves
as a counter to the tendency to avoid or deny difficult emotional states. Through this
exposure the individual learns that emotions, thoughts or body sensations are not so
overwhelming or frightening (125).
Connecting decentering with the concepts of appraisal and coping, Garland et al. (127)
proposed a hypothetical causal model arguing that mindfulness promotes the use of
the coping strategy “positive reappraisal” and ultimately a better health. Positive
reappraisal is described as an adaptive coping strategy by which stressful events are
reconstrued, i.e., revalued as benign, valuable, or beneficial. The causal chain in the
model begins with a stressor stimulus which leads to a primary appraisal, followed by
a secondary appraisal. In this phase, mindfulness brings decentering, enabling an
attentional flexibility and broadened awareness, attributing new meaning to the
stressor. Positive reappraisal, i.e., the revaluation of the stressor as benign, valuable,
or beneficial, then leads to positive emotions, such as compassion, trust, confidence,
and equanimity, which reduce stress and in turn influence subsequent appraisal
processes.
The theory of a causal chain from stimulus to mindfulness and finally to coping and
mental health gained empirically support in a study by Weinstein et al. (50). Using a
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laboratory-based, longitudinal, and daily diary design, and four different but related
studies, the authors found that individuals (college students) who demonstrated higher
awareness in the present moment, i.e., higher trait mindfulness, made more benign
stress appraisals compared to individuals who reported lower trait of mindfulness and
that more adaptive stress responses and coping partially or fully mediated the relation
between mindfulness and well-being. The mindful individuals reported less frequent
use of avoidant coping strategies, and higher use of approach coping, i.e., direct
action, acceptance, and cognitive reinterpretation and growth (finding the good in the
threat, or use the situation to develop as a person). Mindfulness was found to predict
approach coping strategies in individuals’ lives on a day-to-day level, but
interestingly, the authors found that this was not the case when the stress stimulus
consisted of laboratory-based social threat or academic performance threat.
Discussing these findings, the authors suggest that acceptance and positive
interpretation and growth may be less relevant in connection to this kind of threats,
compared to a day-to-day context, in which both threat and harm experiences could
be expected to occur. Summarizing results from the four studies, the authors meant
that mindfulness appears to foster more effective stress processing through cognitive
appraisal and coping, but particular forms of coping strategy use may vary from one
situation to another (50). According to previous research, the choice of a relevant
coping strategy in a particular situation, i.e., trying to solve problems that are
controllable while trying to adapt to problems that are not controllable, is also assumed
to be associated with better health (48).
1.4.3.5 Mindfulness training and work capacity
To date very few studies have investigated the effects of mindfulness or mindfulness
training on work capacity or return to work (148-150). A recent Norwegian prospective
cohort study with 74 persons on long-term sickness absence due to different
diagnoses is one example. The participants in this study completed a 4- or 6-week
multidisciplinary vocational rehabilitation program with mindfulness training as one
component. The authors found that enhanced mindfulness over the course of the
program significantly predicted a higher self-reported work capacity (148). In another
study of the same program, the authors found that mindfulness may enhance return to
work through (increased) quality of life, and also that mindfulness significantly
predicted return to work for highly educated individuals (151). More research, with
well-designed studies, is however needed in order to conclude about the effects of
mindfulness training on return to work.
1.4.4

Internet-based interventions

There is an increasing number of interventions delivered online, encompassing a
diversity of conditions (152, 153). The program content of Internet-based interventions
is often similar to face-to-face interventions, but adapted to an Internet environment
with a website and a platform from which texts, audio files, films, and other facilitating
material can be read and downloaded. Advantages of health-related Internet use include
reduced barriers such as location, time and cost, and also decreased stigma that might
be associated with some face to face consultations (154-157). Internet-based
interventions are cost-efficient and can be implemented in a large group of persons at
the same time. Emerging evidence on the effectiveness of health promoting Internet based interventions, including mindfulness-based programs, has shown the potential
efficacy of such interventions to improve outcomes in a number of health concerns (15,
158-160). Effects of specific mindfulness-based programs delivered online are
promising with regard to the improvement of mental health outcomes such as perceived
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stress, anxiety and depression (161-165). Few studies on Internet-based programs
among cancer patients have been carried out and to the best of my knowledge, none has
so far evaluated an Internet-based mindfulness-based program among women with
breast cancer exclusively. However, a recent randomized controlled trial among
individuals with different cancer diagnoses (47% with breast cancer) assessed
psychological and mental health outcomes, feasibility and efficacy of an MBCR
program, delivered online (166). Significant post-intervention improvements were
shown and moderate Cohen's d effect sizes in the MBCR group relative to controls for
total scores of mood disturbance (d=0.44, p=0.049), stress symptoms (d=0.49,
p=0.021), spirituality (d=0.37, p=0.040), and mindfully acting with awareness (d =
0.50, p = 0.026). Internet-based programs, however, present other challenges for users
than face to face-, or group-based interventions, and often involves high attrition (dropout rates) and low levels of full adherence (167-169).
1.4.4.1 Challenges in Internet-based interventions
Program content and design, as well as degree of guidance and support, varies a lot
between different Internet-based interventions. Participation can involve interaction
with other participants, as well as with a therapist or instructor, or be more of a selfhelp application not involving anyone but the user. The latter implies very low costs for
dissemination. The characteristics of the target group or users are a crucial factor for a
successful implementation, regardless of program design. Many of these characteristics
are common with those important in face-to-face interventions.
In a systematic review on adherence in Internet-based interventions for anxiety and
depression based on 23 studies, Christensen et al. (167) found a number of self-reported
reasons for dropout connected to the users. Time constraints, lack of motivation,
technical or computer-access problems, depressive episodes or physical health
concerns, lack of face-to-face contact, preference for taking medication, perceived lack
of treatment effectiveness, improvement in condition, and burden of the program, were
mentioned in one or more of the included studies. When exploring promoting factors
for successful implementation of Internet-based programs in the general public, using
qualitative methodology, Brouwer et al. (170) found that preexisting personal
motivation to change a health behavior was an important factor for users to successfully
complete the programs.
In the same study, some program related factors were highlighted as important, i.e.,
professional appearance, and texts that are easy to understand. Giving tailored
feedback, reliable information, having easily navigated systems and the possibility to
monitor personal progress, were further noted as important factors in a questionnaire
study among experts from Internet intervention research and practice, e-marketing/ecommerce, web-design, and technical website development (171). In a recent Swedish
study investigating the impact of both enriched treatment material presentation and
increased frequency and quality of support on participants’ adherence to a relaxation
Internet-based cognitive therapy (ICBT) program, the authors found that the
presentation of the treatment content in a rich, multimedia-based environment did not
seem to improve adherence to the treatment program online or to prescribed exercises
(169). However, frequent high-quality support using motivational techniques
increased adherence to the program, but did not increase adherence to prescribed
homework assignments. In an expert review on Internet-based psychological
treatments (ICBT) for depression, examining different levels of contact between
therapists and client in relation to outcomes, the authors found evidence for a strong
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correlation between the degree of support and outcome, i.e., guided internet-based
psychological treatments was found to be more effective than unguided treatments
(172). In a recent Swedish study among participants from the general population with
self-reported stress symptoms, the authors further found that symptom improvement
after treatment was predicted by treatment credibility and therapeutic bond (173).
1.4.4.2 Experiences of mindfulness-based programs delivered via the Internet
Although there are several studies that have explored experiences of Internet-based
interventions among users, few have investigated participants’ experiences of
mindfulness-based programs more in depth, and knowledge on how such programs are
perceived in different groups of users is lacking to a large extent. Results from three
studies are briefly described below, two using questionnaires and one using interviews.
In one randomized controlled trial among self-selected people in the US, participants
were asked to complete a questionnaire about overall feedback on a self-directed stress
management program (ISM) based on mindfulness principles (165). About 25% of
those who completed the baseline questionnaire responded. Of those who gave
feedback, 45% found the overall program to be very or extremely helpful, 35%
somewhat helpful, and 19% little or not at all helpful. The most common reason for
leaving the program was that the participant was too busy. The second most common
reason for termination was technical or access problems.
In an American study (174) involving participants with a lifetime history including at
least one major depressive episode, the current program aimed at reducing residual
depressive symptoms and preventing relapse. The program was mindfulness-based
(MBCT) and included a variety of web-based learning modalities, including group
leader guidance, interactive exercises, as well as the possibility to contact the leader by
phone or e-mail. Interviews with the participants after program completion revealed a
lot of positive experiences like appreciation of the modular e-learning format outlining
key concepts, videos of group leaders speaking, and audio recordings of guided
meditations. Some participants lacked an instructor or group when meditating. Reasons
reported for not completing the recommended home practice were time constraints and
lack of motivation. Lack of support during the program was expressed but also
appreciation of the flexibility of completing weekly sessions according to the
participants’ own schedule.
Finally, cancer patients’ satisfaction with a guided mindfulness-based online program
including online class sessions with an instructor, contact with other participants and
support within an online environment, as well as meditation recordings and videos for
daily home practice, was assessed through post-intervention questionnaires (166). Five
persons (16.66%) left the program before completion and post-assessment. The mean
amount of reported home meditation and yoga practice was 150 minutes per week,
which did not include the weekly class practice or six extra hours of retreat time. The
results showed that 100% of the participants were satisfied with the program (49%
satisfied that the program met their expectations, and 51% positively surprised by the
program, which exceeded expectations). Of the 51 participants who completed
“program recommendation data”, 48 would recommend the program to other cancer
survivors with no hesitation, whereas three participants indicated that they would
recommend the program with reservation. Reservations were a) requirement of
adequate space around the computer for yoga and meditation, b) requirement of quiet
space to meditate, and c) an interest in exploring mindfulness.
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1.5 Summary and need for further knowledge
During the last decades, research on psychological and social aspects of breast cancer
has been highlighted, but there is still limited knowledge on work-related consequences
of a breast cancer diagnosis and how to promote long-term mental health among
women diagnosed with breast cancer.
1.5.1 Sickness absence and disability pension
To date, knowledge on diagnosis-specific sickness absence and disability pension
(including due to mental diagnoses) in women with breast cancer is lacking, and
knowledge on sickness absence and disability pension in a long-term perspective is
limited. Accordingly, there is a need for well-designed population-based studies to
identify risk factors for short and long-term diagnosis-specific sickness absence and
disability pension over a number of years.
1.5.2 Coping with breast cancer
The understanding of psychological processes in relation to stressful situations like
breast cancer and how different ways of coping with breast cancer may affect health is
limited due to divergent results from a growing number of studies. In order to make
progress in this particular area of research, there is a continuous need to summarize
existing knowledge, calling for systematic reviews including meta-analyses.
1.5.3 Sustained effect of mindfulness training
Mindfulness training has proven to give short-term positive effects on mental health in
women with breast cancer, i.e., immediately after program completion, while the
detection of long-term effects is rare. The mechanisms underlying positive effects of
mindfulness training are not yet fully understood, although quite extensive research on
psychological processes in general and some in connection to mindfulness training in
particular, has been carried out. Therefore, well-designed studies on longer-term effects
of mindfulness training are warranted in order to understand when and for whom
mindfulness training is suitable, and what factors are important in order to achieve
sustained positive effects on mental health.
1.5.4 Internet-based mindfulness training programs
In parallel with research on mindfulness and its beneficial effects, the possibility to
disseminate health promoting and treatment programs via the Internet has emerged,
offering new opportunities for cost-effective research and clinical practice. The
promising results of Internet-based programs for improving mental health in different
populations calls for research on the possibility to disseminate mindfulness-based stress
management training programs to women with breast cancer who are prevented to
participate in face-to-face programs.
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2 GENERAL AND SPECIFIC AIMS
2.1 General aim
The general aim of this thesis was to generate more knowledge regarding psychological
and social aspects of being diagnosed with breast cancer. More specifically, the aims
were to examine sickness absence and disability pension after diagnosis, how different
ways of coping with breast cancer are linked to health outcomes, and ways to promote
mental health after diagnosis.

2.2 Specific aims
2.2.1

Study I

To explore long-term diagnosis-specific levels of sickness absence and disability
pension among women with breast cancer, and possible associations between sickness
absence and disability pension and disease-related and socio-demographic factors.
2.2.2

Study II

To examine the associations between different types of coping and health outcomes
among women with breast cancer and to explore potential moderating factors.
2.2.3

Study III

To examine longer-term effects of a mindfulness-based stress management training
program on psychological processes and mental health among people with a cancer
diagnosis.
2.2.4

Study IV

To explore the feasibility, usability, acceptability and effects on mental health of an
Internet-based mindfulness-based stress management training program.
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3 DESCRIPTION OF STUDY I-IV
This thesis is based on the findings from four studies (I-IV) described in Table 1.

Main outcome

Analyses

Data
Sources

Population/
material

Design

Aim

Table 1 Overview of study I-IV.

1

Study I

Study II

Study III

Study IV

To explore long-term
diagnosis-specific levels
of sickness absence and
disability pension among
women with breast
cancer, and possible
associations between
sickness absence and
disability pension and
disease-related and
socio-demographic
factors
Prospective registrybased cohort study with
baseline data at 31
December 2004 and
follow-up until 31
December 2010
All women in Sweden,
20-65 years of age, with
a first breast cancer
diagnosis in 2005
(n=3547) and a matched
comparison group
(n=14 188)

To examine the
associations between
different types of
coping and health
outcomes among
women with breast
cancer and to explore
potential moderating
factors

To examine longerterm effects of a
mindfulness-based
stress management
training program on
psychological
processes and mental
health among people
with a cancer
diagnosis

To explore the
feasibility, usability,
acceptability and
effects on mental
health of an Internetbased mindfulnessbased stress
management training
program

Meta-analysis

Two-armed
randomized controlled
trial

Pilot randomized
controlled trial and
feasibility study

78 studies published
before May 2013,
including
11 948 women
diagnosed with breast
cancer, with sample
mean age 46,8-61,8
years
Articles identified by
use of search engines
in PubMed and
PsycINFO databases

71 persons with a
cancer diagnosis (76%
with breast cancer),
30-65 years of age

76 university students
in Stockholm,
Sweden, 18-45 years
of age

Self-report
questionnaires

-Self-report
questionnaires
-Telephone
interviews

-Random effects metaanalysis model
-Fixed effect metaanalysis model for
sub-group analyses
-Trim-and-fill
procedure for test of
publication bias
Correlations between
different coping
strategies and mental
and physical states,
respectively

-Descriptive statistics
-Inferential
(pre-intervention and
at six month followup)

-Descriptive statistics
-Inferential
(pre- and postintervention)
-Content analysis

Change in perceived
stress, symptoms of
anxiety, symptoms of
depression,
posttraumatic stress
symptoms, positive
states of mind, coping
efficacy, and
mindfulness

-Change in
psychological wellbeing and symptoms
of depression.
-Satisfaction with the
program
-Categories of
participant’s
expressed
experiences

-Swedish Cancer
Register
-The Cause of Death
Register
-LISA1
-MiDAS2
-Descriptive
-Logistic regression
models

-Annual number of netdays with sickness
absence or disability
pension
- Rates of women on
sickness absence or
disability pension
-Associations of diseaserelated and sociodemographic factors
with sickness absence
and disability pension

Longitudinal integration database for health insurance and labor market studies, held by Statistics
Sweden
2
Micro-data for analyses of social insurance, held by the National Social Insurance Agency
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3.1 Study I
Study I is a prospective population-based cohort study, exploring sickness absence and
disability pension after a breast cancer diagnosis.
3.1.1

Methods

3.1.1.1 Data from nationwide registers
Data from four nationwide registers, linked by the use of the personal identity numbers
(PIN) attributed to all Swedish inhabitants, was used.
The Swedish Cancer Register, held by The National Board of Health and Welfare,
covers the whole Swedish population (175). It is compulsory for every health care
provider to report newly detected cancer cases to the registry. A report has to be sent
for every cancer case diagnosed at clinical-, morphological-, other laboratory
examinations as well as cases diagnosed at autopsy. Data on all cases of breast cancer
(in women) in 2005, date, type, and T, N, and M classifications was used.
The Longitudinal Integration Database for Health Insurance and Labour Market Studies
(LISA) is updated annually by Statistics Sweden (176) and includes all individuals aged
16 years and older who were registered as living in Sweden on 31 December for the
respective years. The database contains information on social-demographics and social
insurance measures. Information on socio-demographic factors at baseline 31
December 2004 (and on emigration 2006−2010) was used.
The Cause of Death Register is held by the National Board of Health and Welfare
(177), recording all deceased individuals, regardless of whether the death occurred in
Sweden or abroad. Data on date of deaths in the cohort during 2005−2010 was used.
The database called Micro Data for Analysis of the Social Insurance (MiDAS) is held
by the National Social Insurance Agency and includes annual data from the year 1994
and onwards, covering detailed information on sickness absence benefits and disability
pension (178). Information on date, grade (full or part time), and main diagnosis of
sickness absence and disability pension with benefits from the National Social
Insurance Agency in 2003−2010 was used. The register does not include information
on most sickness absence spells ≤14 days, nor on secondary diagnoses.
3.1.1.2 Descriptive statistics
The annual number and percentages of women (n=3547) with breast cancer on sickness
absence and disability pension, as well as the mean number of net-days with sickness
absence and disability pension due to different diagnoses in accordance with ICD-10
(22): 1) mental diagnoses (F00-F99), 2) breast cancer (C50), 3) other diagnoses, i.e., all
remaining ICD-codes, most of them musculoskeletal (M00-M99), and 4) missing, was
calculated. Net-days were obtained by transforming part-time days into net days (e.g.,
two days on half-time sickness absence/disability pension was counted as one net day).
The period assessed started two years before date of diagnosis (T0) and ended five years
after date of diagnosis (2003−2010). The results were compared to the corresponding
figures for a comparison group of women with no record of breast cancer (n=14 188),
matched on age, education-, type of living area-, and birth country categories. Matched
women were assigned a T0 time point corresponding to that of the woman she was
matched to. In the calculations, women at risk of sickness absence and disability
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pension were included, i.e., not those who had died, emigrated, or turned 65 years of
age.
3.1.1.3 Logistic regression
Univariable and multivariable logistic regression were used to estimate odds ratios
(OR) with 95% confidence intervals (CI) between the covariates pre-diagnosis sickness
absence, cancer stage, age, educational level, family situation, birth region, type of
living area and sickness absence (>30 days) in the third and fifth year post-diagnosis, as
well as the receiving of disability pension during follow-up. Women older than 62
years in December 2004 were excluded from the analysis of sickness absence in the
third year, due to possible transition into old-age pension. In the same way women >60
years in December 2004 were excluded in the corresponding analyses in the fifth year.
Women who died or emigrated prior to these time points respectively, were also
excluded in the analyses, as were women on full-time disability pension during the
respective year. In the analysis of disability pension, women who had disability pension
at time of diagnosis, as well as those who emigrated or died without first having
experienced the event, were excluded, leaving 2640 women.
3.1.2 Main findings
During the twelve months following diagnosis, 71% of the women with breast cancer
had sickness absence, most of them due to breast cancer. The corresponding proportion
on sickness absence for breast cancer-free women was 17%. During the two years prediagnosis, this proportion was around 19% in both groups. In the second year postdiagnosis, 40% of the women with breast cancer had at least some sickness absence and
in the fifth year the percentage was 19%. For the comparison group, the corresponding
proportion was 11% in the fifth year. A higher proportion of women with breast cancer,
compared to breast cancer-free women, had at least some sickness absence during
follow-up and in the fifth year, the estimated difference was 7.7 percentage units (95%
CI 6.1−9.3). In the two years before diagnosis, the proportion of women on disability
pension was about 20% in both groups and this proportion remained relatively constant
for the comparison group. In the third year post-diagnosis, women with breast cancer
had 2.3 percentage units (95% CI 0.7−4.0) higher proportion on disability pension
compared to breast cancer-free women. In the fifth year, the level was 3.8 percentage
units higher (95% CI 2.0−5.6). There was no higher level of sickness absence due to
mental diagnoses during follow-up, and none or just a minimally elevated level of
disability pension due to mental diagnoses.
Figure 1 illustrates mean numbers of sickness absence and disability pension netdays in the different diagnostic categories for each group respectively.
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Figure 1. Mean number of sickness absence and disability pension net days per year intervals from
date of diagnosis for the women in the breast cancer cohort.

The results from the regression analyses are displayed in Table 2 (adjusted estimates).
Women with stage II−IV had higher ORs of being sickness absent both in the third and
fifth year, as compared to women with stage T0N0M0 + Stage 0+I. A strong
association was found between pre-diagnosis sickness absence >90 days and sickness
absence post-diagnosis, in particular in the third year. In the fifth year, younger women
(aged ≤35−45) were more likely to have sickness absence, as compared to women aged
46−50. Other factors associated with higher ORs of sickness absence were high school,
as compared to college/university in the fifth year, and being born outside Sweden, as
compared to natives in the third year. The strongest association for being granted
disability pension was found for long-term pre-diagnosis sickness absence. Also,
women with advanced cancer stages were more likely to be granted disability pension,
compared to those with early stage breast cancer. Women born outside Sweden were
twice as likely to be granted disability pension, even when adjusting for cancer stage.
Women with education below university level were also almost twice as likely to be
granted disability pension, compared to those with university education, even when
adjusting for other variables. Age 56−60 was associated with a higher risk of disability
pension, while age ≥61 was associated with a lower disability pension risk as compared
to age 46−50. For additional statistics, see Study I.
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Table2. Adjusted Odds Ratios (ORs) with 95% Confidence Intervals (CI) for being sickness absent
(SA) >30 days during the third year (T+2-T+3; n=2746) and the fifth year (T+4-T+5; n=2322) after breast
cancer diagnosis and for being granted disability pension (DP) during the five-year follow-up period
among those not on disability pension at T0 (n=2640). In the adjusted models, all covariates were
included.
SA >30 days T+2-T+3
Variable and
category
Age
≤35

N (%)

SA >30 days T+4-T+5

Adj. OR (95% CI)

N (%)

Granted DP T0-T+5

Adj. OR (95% CI)

N (%)

Adj. OR (95% CI)

37/108 (34.3)

1.36 (0.86-2.15)

23/97 (23.7)

2.53 (1.44-4.44)

9/94 (9.6)

0.90 (0.40-2.04)

36-45

144/527 (27.3)

1.06 (0.8-1.41)

89/507 (17.6)

1.77 (1.21-2.59)

52/502 (10.4)

0.95 (0.59-1.55)

46-50

135/526 (25.7)

1

52/494 (10.5)

1

42/475 (8.8)

1

51-55

128/558 (22.9)

0.90 (0.67-1.21)

62/527 (11.8)

1.19 (0.79-1.78)

60/506 (11.9)

1.21 (0.75-1.94)

56-60

166/696 (23.9)

0.93 (0.69-1.25)

58/697 (8.3)

0.78 (0.5-1.20)

112/624 (17.9)

2.21 (1.41-3.48)

61-62

31/331 (9.4)

0.27 (0.17-0.43)

25/439 (5.7)

0.48 (0.26-0.88)

97/419 (23.2)

1.14 (0.86-1.52)

35/328 (10.7)

1.09 (0.72-1.67)

58/414 (14.0)

1.89 (1.26-2.84)

High school

307/1245 (24.7)

1.17 (0.96-1.43)

150/1057 (14.2)

1.41 (1.07-1.87)

158/1181 (13.4)

1.76 (1.28-2.41)

College/Univ.

237/1082 (21.9)

1

99/937 (10.6)

1

84/1045 (8.0)

1

172/814 (21.1)

1

64/596 (10.7)

1

100/799 (12.5)

1

237/963 (24.6)

0.93 (0.71-1.22)

120/912 (13.2)

0.84 (0.57-1.23)

92/908 (10.1)

0.97 (0.65-1.46)

Single, no childr.

161/700 (23.0)

1.01 (0.78-1.31)

63/568 (11.1)

0.86 (0.58-1.26)

83/679 (12.2)

1.12 (0.78-1.61)

Single, children

71/269 (26.4)

0.94 (0.65-1.35)

37/246 (15.0)

0.89 (0.54-1.46)

25/254 (9.8)

0.70 (0.39-1.24)

More rural area

182/740 (24.6)

1.09 (0.87-1.38)

69/621 (11.1)

0.84 (0.61-1.18)

73/705 (10.4)

0.80 (0.56-1.14)

Medium cities

214/914 (23.4)

1.03 (0.83-1.29)

101/768 (13.2)

1.06 (0.79-1.43)

108/865 (12.5)

1.06 (0.77-1.46)

245/1092 (22.4)

1

114/933 (12.2)

1

119/1070 (11.1)

1

533/2383 (22.4)

1

241/2018 (11.9)

1

240/2301 (10.4)

1

108/363 (29.8)

1.40 (1.08-1.81)

43/304 (14.1)

1.11 (0.77-1.60)

60/339 (17.7)

2.05 (1.43-2.95)

T0N0M0+St. 0+I

185/1105 (16.7)

1

69/938 (7.4)

1

102/1094 (9.3)

1

Missing all TNM

160/622 (25.7)

1.76 (1.37-2.25)

82/531 (15.4)

2.3 (1.63-3.24)

59/580 (10.2)

1.16 (0.79-1.71)

Stage II

242/901 (26.9)

1.77 (1.42-2.22)

109/773 (14.1)

1.94 (1.4-2.68)

121/866 (14.0)

1.98 (1.43-2.73)

54/118 (45.8)

4.29 (2.84-6.50)

24/80 (30.0)

4.76 (2.73-8.31)

18/100 (18.0)

3.69 (2.02-6.74)

444/2219 (20.0)

1

210/1897 (11.1)

1

147/2149 (6.8)

1

>0-30

70/213 (32.9)

1.90 (1.39-2.60)

26/179 (14.5)

1.34 (0.85-2.10)

28/194 (14.4)

2.28 (1.45-3.56)

>30-90

57/143 (39.9)

2.74 (1.90-3.94)

19/109 (17.4)

1.65 (0.97-2.81)

30/121 (24.8)

4.39 (2.75-7.01)

>90-180

27/79 (34.2)

2.24 (1.37-3.68)

15/61 (24.6)

2.89 (1.55-5.39)

22/72 (30.6)

6.45 (3.67-11.34)

>180

43/92 (46.7)

4.15 (2.66-6.47)

14/76 (18.4)

1.78 (0.96-3.30)

73/104 (70.2)

44.02 (26.88-72.1)

Educational lev.
Element. school

Family situation
Married/cohab.,
no children
Married/cohab.,
children

Type of liv.ar.

Larger cities
Country of birth
Sweden
Other
Cancer stage group

Stage III+IV
SA days T-1-T0
0
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3.2 Study II
Study II is a meta-analysis examining the associations between different types of
coping and health related outcomes.
3.2.1

Methods

3.2.1.1 Search and selection of articles
Literature searches were conducted in the PubMed and PsycINFO databases for studies
published before May, 2013. Keywords used were: ‘‘Breast Cancer’’ or ‘‘Breast
Neoplasm’’ and ‘‘Coping’’. Limits were ‘‘English language’’, ‘‘Human subjects’’,
‘‘Published 1860–2010’’, ‘‘Peer-reviewed journal’’, and ‘‘Above 18 years’’. After
removing of duplicates, 1196 articles remained and were screened with regard to the
following inclusion criteria: (a) published in peer-reviewed scientific journals; (b)
written in English; c) women diagnosed with breast cancer; (d) participant 18 years or
older; (e) from the United States, Canada, Europe, or Australia/New Zealand; (f)
coping measured quantitatively; (g) sample size larger than n=30; and (h) at least one
quantitatively measured psychological state or aspect of physical health. After
exclusion of 742 articles, the remaining 454 were read in full text and 78 finally
included.
3.2.1.2 Extraction, classification and operationalization of data
Cross-sectional and prospective bivariate correlation coefficients for coping and health
related variables were obtained from each article. If correlations were not included in
the article, the primary author was contacted to ask whether there was relevant data that
could be obtained.
Two approaches were adopted to classify different coping categories. The first was to
use a lower-order classification based on specific subscales from the Ways of Coping
scales and COPE, a procedure that was adopted in a previous meta-analysis of coping
effectiveness by Moskowitz et al. (46). The second approach was to use a higher-order
classification based on factors previously described by Connor-Smith et al. (179) and
Compas et al. (180). The higher order categories used are engagement vs.
disengagement, with the engagement category divided into primary control coping
(PCC) and secondary control coping (SCC), respectively. Some lower-order coping
categories were not easily categorized into the higher-order categories, and were
therefore left out from the analyses of higher-order coping. The lower-order
subcategories of coping included in each higher-order category are presented in Figure
2. Lower-order categories left out from the higher-order categorization are in the figure
displayed as “Miscellaneous Coping strategies”.
Mental and physical health outcomes measures were categorized into 1) positive affect,
e.g., positive mood, meaning in life, 2) negative affect, e.g., depression, perceived
stress, and 3) aspects of physical health, e.g., fatigue, somatic symptoms. If correlations
between coping and more than one health-related variable of each kind were presented,
and no summary measure was presented, an average for the correlations for that
category was calculated and used.
Potential moderators assessed in sub-group analyses were cancer stage, current
treatment, time since diagnosis, and coping measure. Categorization of each moderator
was done to facilitate the analysis as follows: cancer stage (0−II/0−IV), current
treatment (yes/no), time since diagnosis (≤6 months/>6 months), coping measure
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(cancer-specific/dispositional). Too few studies among women with later stage breast
cancer were identified, and thus studies were categorized into stage 0−II and 0−IV.

Lower order coping

Higher order coping

Engagement Coping
An orientation towards stress, and actively
changing, managing or adjusting to a
situation or associated emotions

Disengagement Coping
An orientation towards
drawing attention away
from stress, and making
an effort to distance
oneself from the stressor
or related feelings

Miscellaneous Coping
strategies
Coping strategies not
easily categorized into
engagement or
disengagement

Primary Control
Coping

Secondary Control
Coping

Strategies to change
the stressor or related
emotions

Strategies to
facilitate adaptation
to stress

Direct Action: e.g., I've
been taking action to
try to make the
situation better

Acceptance: e.g., I've
been learning to live
with it

Alcohol/Drug Disengagement:
e.g., I've been using alcohol or
other drugs to make myself feel
better

Rumination:
e.g., I went over the situation
again and again in my mind

Planning:
e.g., I've been thinking
hard about what steps
to take

Positive Reappraisal:
e.g., I've been trying to
see it in a different
light, to make it seem
more positive

Behavioral Disengagement:
e.g., I've been giving up any
attempt to cope

Self-Blame:
e.g., I've been criticizing myself

Distancing/Escape/Avoidance:
e.g., I went on as if nothing had
happened
e.g., I've been refusing to believe
that it has happened

Self-Controlling:
e.g., I tried to keep my feelings
to myself

Hopelessness:
e.g., I am not very hopeful about
the future

Spirituality:
e.g., I've been trying to find
comfort in my religion or
spiritual beliefs

Social Isolation:
e.g., I avoided others

Venting:
e.g., I let my feelings out

Seeking Social
Support:
e.g., I've been getting
emotional support from
others

Fighting Spirit:
e.g., I am determined to
beat this disease

Figure 2. Coping hierarchy and coping categories included in the meta-analysis.

3.2.1.3 Statistical analyses
A random effects model was used for the main analyses (181). In order to deal with the
problem of the large number of tests, the threshold for significance was set to p≤0.01.
Publication bias was tested and corrected for using the trim-and-fill procedure
described by Duval and Tweedie (182). The potential moderating influences of
situational and measurement factors were assessed by comparing effect sizes from the
operationalized sub-groups, using the fixed effect model. Heterogeneity between
studies was assessed using the Q statistic. In order not to miss the option of finding
moderating influence of selected factors, the threshold for significance for the Qstatistic was set to p≤0.1.
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3.2.2

Main findings

The results showed that efforts to facilitate adaptation to stress, such as acceptance and
positive reappraisal, were related to better mental health, while disengagement and
avoidance types of coping were associated with poorer mental and physical health. The
clearest associations were observed between SSC strategies and outcomes regarding
positive and negative affect, respectively. Physical health was weakly and negatively
related to DC strategies. Effect sizes were mostly small to medium. Results from
subgroup analyses showed interactions with all the selected moderators, but most
frequently with current treatment and time since diagnosis. A prominent example was
the difference in effect of higher order SCC on positive affect among women
undergoing treatment (r=0.47, p<0.001) compared to those not undergoing treatment
(r=0.10, p=0.008; interaction p=0.01). A clear difference was also observed for the
effect of higher order DC on negative affect between women undergoing treatment
(r=0.41, p<0.001) and those who were not (r=0.14, p<0.001; interaction p<0.001).
Time since diagnosis appeared to influence the association between higher order SCC
in the way that it was more strongly associated with higher positive affect among newly
diagnosed women (r=0.36, p<0.001) compared to women with a longer disease history
(r=0.12, p<0.001; interaction p<0.001) and also, however less prominent, more
strongly associated with lower negative affect among newly diagnosed women than
among women with a longer disease history. Few interactions were found for cancer
stage and type of coping measure. However, higher order DC was more strongly related
to lower positive affect in the mixed cancer-stage group (r=0.29, p<0.001) than in the
early-stage group (r=0.13, p<0.001; interaction p<0.001) and for the lower order DCcategory hopelessness, the corresponding association was even stronger (r=0.44,
p<0.001; interaction p<0.001). For additional statistics, see Study II.

3.3 Study III
Study III is a randomized controlled trial examining the effects of an eight week
mindfulness-based stress management training program after six months. Participants
were 71 self-selected persons with a cancer diagnosis (54 women with breast cancer),
informed in advance about the intervention content and without screening for mental
health problems. The intervention (n=32) was a modified version of the program
developed by Jon Kabat-Zinn (183). Participants in the control condition (n=39) were
randomized to a wait-list control condition and received the same program as the
intervention group after six months.
3.3.1

Methods

3.3.1.1 Self-reported data
Established scales were used to measure the effect of the intervention:
Perceived Stress Scale (PSS) − a ten-item scale measuring perception of stressful
experiences during the past month (24).
Hospital Anxiety and Depression Scale − a 14-item scale measuring anxiety and
depression in nonpsychiatric populations (23). Two separate subscales are included
measuring anxiety and depression, respectively.
Impact of Event Scale Revised − a 22-item scale measuring common posttraumatic
stress symptoms and the impact of stressful life (184). Three subscales are included:
intrusive thinking related to the traumatic event (IES-intrusion), avoidant behavior
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(IES-avoidance), and emotional arousal (IES-hyperarousal). In the current study, the
respondents were instructed to relate to their cancer diagnosis as their stressful event.
Positive States of Minds (PSOM) − a six-item scale measuring different positive
emotional and cognitive experiences (25, 184).
Coping Self-Efficacy Scale − a 26-item measure of people's confidence in
performing coping behaviors when faced with life challenges (185).
Five Facet Mindfulness Questionnaire (FFMQ) − a self-report measure
of mindfulness (186). Five subscales are included: observing, describing, acting with
awareness, nonjudging of inner experience, and nonreactivity to inner experience.
The internal consistency for different scales and sub scales in the sample was fair to
good, showing Cronbach’s α =0.77–0.91 (27). In order to assess meditation practice
during the past three months, the participants were also asked to indicate the frequency
with one of five response alternatives (never, at a few occasions, about once a month,
about once a week, several times a week).
3.3.1.2 Statistical analyses
In order to answer the question of whether there was an effect of the intervention after
six months, a multivariate analysis of covariance (MANCOVA) with baseline values
and six-month follow-up values on mental health outcomes and coping self-efficacy
was carried out. A corresponding analysis was made for the subscales of the
mindfulness scale used. Imputation of missing values at six-month follow-up was made
according to the last observation carried forward method (LOCF), also named last
value carried forward (LVCF) (27). The method means that missing values at one time
point are replaced by the last value obtained for each study participant. In this trial,
there were data available from baseline as well as from post-assessment at three months
follow-up, which mean that some (most) missing data was replaced by baseline values
and some by post-assessment values. The information on meditation practice was used
in a subsequent analysis comparing change scores of the outcome variables from
baseline to six-month follow-up between those who continued to meditate regularly, i.e.
several times a week, and the wait-list control group, using independent sample t-test.
The information on practicing was also used to assess correlations between frequency
of meditation practice and outcome variables using Spearman's rho correlation
statistics.
3.3.2 Main findings
A significant effect on mindfulness was shown at six-month follow-up, with the
intervention group showing higher mindfulness compared to the control group. No
effect on other outcomes was shown. In univariate tests, there were, however,
noteworthy trends of greater reduction in perceived stress (p=0.06) and anxiety
(p=0.09) in the intervention group as compared to the control group. According to
responses, 38% of the participants in the intervention group continued to meditate
regularly (several times a week) after the eight weeks program period. When compared
to the control group, those who continued to meditate regularly showed a significant
reduction in post-traumatic avoidance symptoms. No other significant intervention
effects were, however, found in this group. No significant correlation between
frequency of meditation practice and change in mindfulness or mental health outcomes
between baseline and the six-month follow-up was shown either.
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3.4 Study IV
Study IV is a pilot randomized controlled trial exploring the feasibility, usability,
acceptability, and outcomes of an eight-week Internet-based mindfulness-based stress
management training program, carried out among 76 self-selected university students in
Stockholm county. The participants were randomized to either an intervention
consisting of an Internet-based, modified version of the group-based mindfulness
program (MBSR) developed by Jon Kabat-Zinn (183), or a control condition consisting
of a four-week expressive writing program. The participants were not informed about
whether they were assigned to the intervention group or the active control group. No
further blinding of group assignment was made.
3.4.1

Mindfulness-based stress management training program

The program content of the intervention is outlined in Table 3. The exercises were
made available on an Internet-based platform, to which participants were given access
by logging in with an individual password. Along with texts assessing the topic of each
weekly lecture, audio-files in different lengths were provided to guide the formal
exercises. The participants were encouraged to practice 30−45 minutes a day, 6−7 days
per week. The participants could make contact with the study coordinator through the
program platform by sending an e-mail, or by making a phone call.
Table 3 Mindfulness-based stress management training program content.
Module
Week 1

Topic of lecture
Mindfulness - benefits to
quality of life and health

Formal exercises
Introduction of:
- Mindful breathing
- Body Scan Meditation

Week 2

Cultivation of mindful attitudes

Continued practice

Week 3

The desire to keep or avoid

Introduction of:
- Lying yoga
Continued practice

Week 4

Mindfulness and stress

Continued practice

Week 5

Relations and social context

Introduction of:
- Standing yoga
- Sitting meditation
- Walking meditation

Week 6

Automatic thoughts

Week 7

Sleep and Mindfulness

Encouragement to train without
audio files and experiment with
different combinations of exercises

Week 8

No lecture

Encouragement to again use audio
files and choose preferred exercises

Continued practice
Continued practice

Informal exercises
Introduction of:
- Deliberate awareness of routine activities and
events, e.g.: waking up, eating, taking a shower,
driving, interpersonal communications
Continued practice
Introduction of:
- 3-minutes meditation:
Step One: Becoming aware Step 2: Gathering
and focusing attention Step 3: Expanding
attention
Continued practice
Continued practice
Continued practice

Introduction of:
- STOP: A Short Mindfulness practiceenabling distancing from instant feelings
Continued practice
Introduction of:
- Short exercise to facilitate falling asleep
Continued practice
Continued practice
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3.4.2 Control condition
Participants randomized to the active control condition took part in an Internet-based
expressive writing program in which they were asked to write about stressor-related
emotions and thoughts for 20 minutes on four occasions spread out over approximately
four weeks. This procedure is drawn from the work by Pennebaker and colleagues who
began to study expressive writing in college students in the mid-1980s. Studies have
shown varying results in different study populations. Frattaroli et al. (187) found a
relatively small overall effect from 146 randomized controlled studies of experimental
disclosure. Results from a study among young adults (n=116) indicate that for people
who already tend to manage emotions through expression, expressive writing may be
beneficial in reducing anxiety, but the study did not find a main effect on anxiety,
depressive symptoms or physical symptoms (188). In Study IV, the standardized
procedure by Pennebaker was complemented with an additional writing instruction that
was to write for 10 minutes using a positive prompt following the first writing
assignment. The exercises were made available on an Internet-based platform, to which
participants were given access by logging in with an individual password. The
participants could make contact with the study coordinator through the program
platform by sending an e-mail, or by making a phone call.
3.4.3 Methods
3.4.3.1 Scales and questionnaires
For the assessment of effect, self-reported data were obtained by using two established
scales:
Psychological Well-Being − a questionnaire measuring six dimensions:
environmental mastery, self-acceptance, positive, relations with others, purpose in
life, personal growth, and autonomy (189). The alpha coefficient (Cronbach’s α) of
the scale was 0.82 in the student sample.
The Center for Epidemiologic Studies Depression Scale – a 20-item scale measuring
depression symptoms in nonpsychiatric populations (190). The alpha coefficient of
the scale was 0.90 in the student sample.
After each week, the participants in the mindfulness intervention group were asked to
answer questions about how many days they had practiced and how much time they
had spent on average practicing formal and informal mindfulness training. At the postassessment follow-up, the respondents were asked seven questions to evaluate their
overall experiences of the programs, based on research into factors considered to be
important for participation in Internet-based programs, e.g. how well the intervention is
received and perceived by users (165, 167, 191).
3.4.3.2 Interviews
Interviews with eight participants were carried out shortly after program completion by
the study coordinator, using a semi-structured interview-guide. The interview guide
reflected issues that have previously been shown to influence participants’ perceptions
of Internet-based programs, e.g. if the program was easy to use (192), how it was
perceived in terms of reliable information, professional appearance, as well as
challenges in carrying out the exercises (84, 165, 170, 171, 193).
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3.4.3.3 Statistical methods
In order to answer the question of whether there was an effect of the intervention on
mental health, the difference between the groups on the contrast between baseline and
follow-up was tested using multivariate repeated-measures analyses of variance
(MANOVA) with baseline and follow-up scores as dependent variables. Time and
group were entered as factors. Imputation of missing values at post-assessment followup was made according to the last observation carried forward method (LOCF/LVCF)
(27). In addition to the MANOVA, analyses to examine pre- and post-intervention
change for each dependent variable stratified by randomization condition were
conducted, using paired sample t-test. Cohen’s d effect size for within group
differences was calculated.
3.4.3.4 Content analysis of interviews
Qualitative content analysis was used to analyze the interview data (194). The analysis
was to a large extent deductive, since the interview questions initially directed the
analysis. Unexpected content was also taken into account in order to refine and extend
the understanding of the material. The approach most closely resembling the current
has been described as “Directed Content Analysis” (195). A team-based approach was
used for developing codes and coding the narratives (196).
3.4.4

Main findings

Number and proportion of participants completing each course week is displayed in
Table 4. Half of those who terminated the program before completion stated an
explanation for leaving by e-mail to the study coordinator. Of these persons, nine
mentioned lack of time, one had technical problems with the computer at home, and
one referred to changed circumstances.
Table 4. Number and proportions of participants completing each weekly module.

Modules

Mindfulness training program (n=46)

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8

Number
28
23
21
20
19
19
19
18

Proportion
60%
50%
46%
43%
41%
41%
41%
39%

Expressive writing program (n=44)
Number
35
32
31
31

Proportion
80%
73%
70%
70%
Program finished

The participants practiced on average 3.6 days per week.
No overall effect on the mental health outcomes was shown. Within-group
comparisons showed that participants in the mindfulness training program had a
statistically significant increase in psychological well-being over time with a small
effect size. No statistically significant change over time appeared for depressive
symptoms. Participants in the control condition did not report any statistically
significant pre- and post-assessment changes on the two outcomes. Overall, the
participants in the intervention group were satisfied with the program and appreciated
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the flexibility of being able to practice at suitable time-points, as illustrated by a citation
from one of those interviewed:
The advantage is that it has been great to be able to do it just when you feel like it, that you
don’t need to fit in with a time.
[Woman, 23 years] (197)

In line with the reasons expressed via e-mails from those who left the program, also
those who carried on and completed the program found it time consuming and also
somewhat stressful:
What I do think is that I have felt a little stress that there have been so many times when we've
had, so to speak, . . . when it has been expected that you should do these exercises. It's been
something that I thought, what can I say, was a bit stressful.
[Woman, 26 years] (197)

More frequent contact with the study coordinator was suggested as a way to improve
program completion rate, for example, a phone call before the beginning of the
program. All of the participants in the intervention group who completed the program
stated that participating in the program was experienced as having been meaningful,
however, challenging.
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4 DISCUSSION
4.1 Summary of results
Sickness absence, mainly due to breast cancer, increased markedly in the first year after
breast cancer diagnosis, however, it approached the levels of breast cancer-free women
five years later. Pre-diagnosis sickness absence and advanced cancer stage were
associated with higher risk of sickness absence and disability pension, as were lower
education and being born outside of Sweden. Adaptive coping, such as acceptance and
positive reappraisal, was associated with better mental health in women with breast
cancer. These associations were strongest among individuals under current treatment
and women assessed soon after diagnosis. No significant effect of the mindfulnessbased stress management training program on mental health outcomes was found at
six-month follow-up. However, a positive effect on self-reported mindfulness was
observed. The Internet-based mindfulness-based stress management training program
was experienced as usable and acceptable and had potential for increasing
psychological well-being for those completing it. However, only 39% of the
participants completed the program.

4.2 Methodological considerations
Methodological considerations regarding each of the studies are discussed below.
4.2.1

Prospective cohort study

4.2.1.1 The register data
The advantage of using data from nation-wide registers covering all individuals in a
population, is the absence of selection bias, recall bias and dropouts, which are
common problems when using survey-data, impairing the validity of studies (198). The
assumption of high validity is based on the fact that the Swedish registers are regarded
as having high quality and rigorous routines for reporting and coding information (177,
199-201), reducing the risk of misclassification and missing data. Misclassification can
be non-differential (random) and differential (non-random) (202, 203). Non-differential
misclassification regarding exposure variables (e.g., age, or country of birth) increases
the similarity between the exposed and unexposed groups, and may result in a dilution
of the true strength of a possible association between exposure and outcome. Nondifferential misclassification regarding the outcome, i.e., sickness absence and
disability pension, may result in a corresponding dilution of the strength of a possible
association. Differential misclassification, on the other hand, may increase or decrease
the similarity between the exposed and unexposed groups, thereby lead to either an
overestimation or an underestimation of the strength of a possible association between
exposure and outcome. Differential misclassification would occur if the
misclassification of exposure (e.g., educational level or cancer-stage) would be
unevenly distributed (non-random) between women who had sickness absence or
disability pension, and those who had not. Similarly, it would occur if the
misclassification of the outcome (sickness absence and disability pension) were
unevenly distributed between those exposed and those unexposed. Some information
on cancer stage was missing in the current study, which could also be a problem if it
were unevenly distributed as described above. To investigate whether the lack of this
information influenced the results in the regression analyses, all analyses were also run
excluding individuals lacking such information. Similar results as for those presented
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were obtained, indicating that lack of information regarding cancer stage did not bias
the results. For some sickness absence and disability pension, information on diagnoses
was missing, primarily for disability pension (displayed in Figure 1). This was a
problem in the descriptive part of the analysis, i.e., in estimation of the mean number of
diagnosis-specific sickness absence and disability pension net days per year intervals.
The displayed “Missing” categories include diagnoses belonging to one or more of the
other categories. Since the missing category is quite small regarding sickness absence,
it is unlikely to considerably affect the conclusions drawn. Regarding disability
pension, the missing category is larger, however, quite stable over time, and smaller at
the end of the follow-up. Still, it is likely that the conclusions drawn would not be
affected by the knowledge of what diagnoses were included in the missing disability
pension category. Finally, we had no information on most sickness absence spells
lasting for 14 days or less, which limits the possibility to assess shorter periods of
sickness absence.
4.2.1.2 Statistical analysis
The logistic regression model is the most frequently used regression model for the
analysis of data concerned with describing the relationship between a dichotomous
dependent variable (e.g., sickness absence/disability pension) and one or more
independent variables (e.g., type of living area, family situation) (204). Using the
multivariate model enables controlling for (other) independent variables when
examining the relationships between a dependent variable and several independent
variables, some of which may be on different measurement scales, which is the case in
the currents study (e.g., age and country of birth, respectively). A strength of the study
design was that women no longer at risk of sickness absence and disability pension due
to death, turning 65, or emigration during follow-up, could be excluded from the
denominator. This might, however, affect the risk estimates since those who are left out
from the analyses may differ in relevant aspects from those remaining. A somewhat
higher percentage of women with breast cancer compared to women in the comparison
group also died during follow up, implying that the risk estimates in the regression
analyses could be affected by selective mortality. However, sensitivity analyses with
Cox regression, censoring for mortality during follow-up, revealed comparable
findings.
In order to estimate associations between dependent and independent variables,
confounders need to be accounted for. Confounders are variables that are associated
with both the dependent and the independent variable, without being a part of a causal
chain between them (202). Although, several potential confounders were taken into
consideration, i.e., sociodemographic- and disease-related factors, there may have been
confounding which was not considered. Another limitation is that we did not have
information on cancer treatment. Cancer treatment can influence sickness absence after
breast cancer, as well as attenuate statistical associations between cancer stage and
sickness absence (95, 105).
4.2.2 Meta-analysis
Meta-analysis is a quantitative design used to assess previous research and obtain a
more precise estimate of outcomes, than any individual study (205). The meta-analysis
design is also suitable for the investigation of reasons for differences regarding effects
between studies (181).
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4.2.2.1 Search and selection
Searching in only two databases may have resulted in the exclusion of some relevant
studies, although the assumption was that the selected databases cover most of the
relevant studies with the specified inclusion criteria. Only studies from United States,
Canada, Europe, and Australia/New Zealand were selected, which limits the
generalizability to women in other countries. This choice was found to be reasonable
with regard to the difficulties that can arise when trying to interpret findings from
samples derived from very different cultural contexts.
4.2.2.2 Grouping of coping and health categories
The grouping of coping categories and outcome categories imply challenges regarding
reliability and validity. What is actually measured? Calculation of mean scores for
different health-related variables may further lead to lowered precision, and the mixing
of quite different measures into one. This strategy can, on the other hand be considered
fruitful with regard to the amount of measures used in the research field, creating a
larger group of included studies with higher precision of estimated values.
4.2.2.3 Publication bias
Publication bias is a form of bias related to the assumption that the research literature is
not totally representative for all the studies actually carried out. There are strong
indications that studies with large effects sizes are more likely to be published than
studies reporting lower effect sizes, making “missing studies” systematically different
from those that are located (181). In this meta-analysis the trim-and-fill procedure
described by Duval and Tweedie (182) was used to handle the problem with
publication bias. An advantage of this approach is that it can obtain “the best estimate
of the unbiased effect size”. A disadvantage is a strong dependence on the assumptions
that a) large studies are likely to be published whether or not they obtain statistically
significant results, b) some of the moderately sized studies are lost, and c) small studies
run the highest risk of being lost (unpublished), creating a risk that one or two (small)
studies with divergent results may influence the estimate disproportionately. A more
radical way of handling the risk of publication bias is to restrict the meta-analysis to
larger studies, which might be expected to be published regardless of their results
(effect sizes). In the current study, this was partly done since only studies with sample
size larger than n=30 were included, making the risk of influence of divergent results
from small studies less prominent.
4.2.3

Randomized controlled trial

Randomized controlled trial design is considered superior to other study designs when
studying intervention effects. The strength lies in the possibility to avoid influence of
confounding factors by allocating individuals randomly to an intervention group or a
control group. However, there are several limitations connected to this kind of studies
too (206). Limitations in the current study include the lack of blinding and no active
control group. Having to wait for an intervention can affect psychological processes
and mental health outcomes in the wait-list control group. Moreover, participants in the
intervention group knew from the program content that they were expected to become
more “mindful” and also less stressed by participating in the program, which may have
influenced the self-reported outcomes. Such a placebo effect (207) is not necessarily a
problem but should be considered when interpreting the results.
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4.2.3.1 Self-reported data
The effect of the program was measured by self-reported data at baseline and six-month
follow-up. Self-reported measures can be regarded as a limitation due to the risk of
response bias (208). As mentioned, participants in the intervention group knew that
they were expected to become more “mindful” and less distressed by participating in
the program, and if the reporting was exaggerated regarding improvements due to
social desirable answering it can be a problem with regard to interpreting the results.
4.2.3.2 Statistical methods
In order to answer the question of whether there was an effect of the intervention after
six months, a multivariate analysis of covariance (MANCOVA) with baseline values
and six-month follow-up values on psychological and mental health outcomes was
carried out. Advantages of the MANCOVA is the possibility to analyze multiple
outcome variables (e.g., perceived stress, depression, anxiety, post-traumatic stress
symptoms, positive states of mind, coping self-efficacy) at the same time without
running the risk of rejecting the null-hypothesis due to multiple-testing (type I error),
which is a problem when analyzing each variable at a time. The MANCOVA also
allows for the inclusion of covariates/factors (age, education) assumed to be correlated
with the outcome, which may give increased power (209).
Limitations in the MANCOVA and related methods include the problems with
handling missing data and the method has been criticised for generating biased results
when dropout rates are large and unevenly distributed between study groups (210). The
reason for risk of bias is the assumption that the individuals who are still present in the
sample no longer are representative for the population from which they were included
and randomized. More modern methods like mixed-effects (regression) models have
been suggested as a more plausible method when analysing RCT data measured at
multiple time points. Advantages of these models include the use of all available data
for each individual and provision of a choice of covariance pattern that may lead to a
more efficient estimation of the intervention effect (compensating for the “lost” values)
compared to more traditional methods. The results are unaffected by randomly missing
data, however still affected by data missed not at random (210) which constitutes a
problem since in “real life data“ there will most likely be some missing observations
that are dependent on either observed or unobserved data (211). Mixed-effects models
include high complexity and must be correctly specified in order to lead to correct
conclusions (27).
4.2.3.3 Attrition and imputation of missing data
Attrition represents a threat to validity and the only way to be confident of avoiding
biased results due to attrition is to have high compliance rates (27). Since this is seldom
the case in randomized controlled trials, several techniques have been developed in
order to deal with the problem. In the current study, the proportion of participants who
did not return the six-month follow-up questionnaire was 34% in the intervention group
and 5% in the wait-list control group. The method chosen to handle the missing data
(27) may have caused under- or overestimated effects depending on the direction of
change in the outcome variables between different time points. The reduced number of
participants at the six month follow-up may have led to an underestimation, i.e., a
reduced possibility to find “real improvements” (Type II error), if those who did not
return follow-up assessments had achieved improvements compared to baseline (or
compared to the post-intervention follow-up for those who filled out that questionnaire
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before leaving the study). If the opposite was true, i.e., those who did not respond at
three- or six-month follow-up had deteriorated in mental health and coping selfefficacy after baseline-measure or post-intervention measure, the changes and trends
detected would instead display an overestimate of the intervention effect. Since
deterioration due to the program or to the disease from baseline up to the six-month
follow-up in the mindfulness group is not assumed, the risk of overestimation seems
less likely. For those who returned post-assessment questionnaires but not the sixmonth follow-up questionnaires, the post-assessment value was used, which is a
circumstance that may work in the opposite direction if we assume a “real” diminished
positive effect of the program. This group was however very small. Information about
the reasons for study termination was not obtained from the participants, and the
possibility that those who left the study experienced no effects or even adverse effects
can, however, not be ruled out (146). Finally, the study may have been underpowered
to detect significant effects at six-month follow-up, assuming some reduction in the
intervention effect between three- and six months post-intervention (136).
4.2.3.4 Analyses of the impact of practice
The results from the analysis of those who continued regular practice after program
completion, can give an indication of the influence of regular practice, but since those
who continued to practice may not be representative for the whole group of included
participants, generalizations to the rest of the group cannot be made.
4.2.4

Pilot randomized controlled trial

The advantages of the randomized controlled trial design were mentioned in the section
describing Study III. In Study IV, additional advantages of an active control-group
without knowledge about which of the programs were most effective (blinding),
reduced potential effects of either having to wait for the program, or by “higher
expectations” of improvement in the intervention group compared to the control group.
The use of a potentially effective control condition, may have decreased the possibility
to detect an overall effect when comparing the groups on outcomes. However,
expressive writing has shown small effects, and in a study among young adults no
overall effect was detected (188).
A factor that contributed to a fairly high dropout-rate was the fact that the baseline
questionnaire was filled out in connection to program start, when participants had
already been allocated to one of the two study groups. This arrangement had practical
reasons, but is not to be recommended in general in randomized controlled trials since
it can lead to response bias due to the knowledge (and perhaps disappointment) about
which group the participant belongs to. This may be a larger problem if there is a waitlist control-group design, where participants can be disappointed over having to wait
for the intervention.
4.2.4.1 Statistical methods
Since there was only baseline- and one follow-up measurement, the MANOVA
analysis seemed plausible, in accordance with what was discussed in relation to
MANCOVA in relation to Study III above. The choice of imputation method, however,
can be discussed and there are other methods that could have been used, e.g., replacing
any missing value with the mean of that variable for all other cases, or using multiple
imputation for averaging the outcomes across multiple imputed data sets. The method

35

used may have caused an underestimated effect, if the assumption is that the
participants improved during the course.
4.2.4.2 Qualitative method
Like in quantitative research, there are threats to validity also in qualitative research.
Validity concerns a number of aspects from data collection to analysis (198). One threat
to the validity was the way the interviewees were recruited. Potential interviewees were
contacted after study completion, and if not reachable/available, replaced by next
person who had completed the program. This may have led to recruitment of nonrepresentative sample with different opinions as compared to those not interviewed. In
practice, however, it is hard to avoid biased results due to overrepresentation of persons
who have time and are willing to be interviewed in any study, since study participants
are allowed to leave the study at any time and cannot be “forced” to participate in any
investigation. Eight participants were finally interviewed, which may seem like a small
group, however, since no new data seemed to appear after six to seven interviews the
interview process was discontinued. The use of a semi-structured interview-guide with
quite a few questions may have contributed to short interviews, e.g., 15 minutes on
average, and a quick interview process. Perhaps face-to-face interviews would have
generated a larger and richer material, however the reasons for similar reporting from
the participants may also reflect the fact that they shared similar characteristics, e.g.,
being young, being students, having more or less the same education level and living in
Stockholm. A possible risk of biased results was assumed to be connected to the fact
that it was the program coordinator who carried out the interviews. Any tendency to
give socially desirable answers may have been more prominent in this situation
compared to if an external person had carried out the interviews. The risk of bias was,
however, assumed to be connected to an interview question about support from the
study coordinator, and not so much regarding technical issues or own experiences from
the training.

4.3 Discussion of results
4.3.1 Patterns of sickness absence and disability pension
Study I showed that sickness absence-levels increased substantially in the first year
after diagnosis, primarily due to breast cancer diagnosis, but approached the levels of
breast cancer-free women in the fifth year. There was no increase in sickness absence
due to mental diagnoses during follow-up, which is notable considering the fact that
anxiety and depression are quite common among women with breast cancer, although
especially prominent around the time of diagnosis (80, 82, 83). One explanation could
be that the health problems related to impaired work capacity and subsequent sickness
absence or disability pension to a large extent are related to physical symptoms from
treatment side-effects. Surgical wound with subsequent pain after the operation, as well
as nausea and fatigue, are symptoms connected to the cancer treatment, and prominent
in the first 6-12 months after diagnosis (64, 67-70). Persistent physical problems in
terms of a swollen arm due to removal of lymph nodes may also impair work capacity
during longer periods, as can persistent fatigue (212).
Another possibility is that mental health concerns in women with breast cancer are not
recognized (82). There is also a possibility that the mental health concerns are not
affecting the work capacity to a level that legitimizes sickness absence. The impaired
work capacity may further depend on a combination of physical and mental symptoms,
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where a mental diagnosis may be regarded as a secondary diagnosis and therefore not
visible in the current study (213). Further research could investigate more closely the
kind of physical or mental problems that may contribute to reduced work capacity.
The study showed that pre-diagnosis sickness absence was associated with sickness
absence and disability pension post-diagnosis, which is in line with previous studies
(95, 105). Women with a pre-history of sickness absence have, or have had, other
diagnoses impairing their work capacity and the breast cancer may, or may not,
contribute to further reduction of work capacity. Whether these women continued
sickness absence post-diagnosis with the same diagnosis, or with a breast cancer
diagnosis, was not investigated in this study, but could be investigated in future studies
(213). Advanced cancer was further associated with sickness absence and disability
pension post-diagnosis (90, 91, 112), which may be due to the treatment-side effects
(95, 105). Being born outside of Sweden and having an education below university
level were also associated with a higher risk of sickness absence and disability pension,
the latter (education level) in line with previous research (101, 103, 105). Possible
explanations to this may be physically demanding work tasks or lack of possibilities to
adjust the work tasks or the work environment, or both these factors. Work-related
factors, such as blue-collar or manual work, work with high demands and a nonsupportive supervisor have been shown to be negatively related to return to work (90,
91, 115). Immigrants may have difficulties in getting more qualified jobs, as compared
to natives with comparable education level, which might explain the higher risk of
sickness absence and disability pension in this group, even after adjustment for
education. Being an immigrant, or descendant from an immigrant, was in a Danish
study shown to increase the risk for depressive symptoms 3-4 months post breast
cancer diagnosis (84). A Swedish population-based register study (214) further showed
that immigrants, and particularly refugees, have poorer mental health than native
Swedes, supporting the view that mental health concerns might be more prevalent
among women with breast cancer born outside of Sweden than among natives. In any
case, it is not clear to what extent mental health concerns contribute to the elevated risk
of sickness absence/disability pension among immigrated women. More knowledge is
warranted on mechanisms behind the higher sickness absence and disability pension
risks among immigrants with breast cancer in general and from specific countries and
regions in particular.
4.3.2

Mindfulness training and health improvements

Study II, III and IV relate to possible ways to promote mental health in women with
breast cancer.
4.3.2.1 Does coping influence health related outcomes?
Similar to previous meta-analytic findings, results from Study II showed that more
engagement forms of coping are related to better mental and physical health outcomes
than more disengagement forms of coping (DC) (45-47). An interesting finding in
Study II, however, was the stronger support for strategies to facilitate adaptation to the
stressor (SCC), compared to strategies aimed at changing the stressor or related
emotions (PCC). An explanation for this may be that a cancer related stressor often is
perceived as uncontrollable. Previous research on the health consequences of coping
suggest that adapting to a stressor that is perceived as uncontrollable is better than using
active attempts to solve the problem (48). Newly diagnosed women and women
undergoing treatment seemed to benefit the most from replacing DC coping with SSC
coping. This may be related to a perception of even more uncontrollable circumstances
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at the time of treatment compared to circumstances experienced after treatment
completion.
In the introduction section, a causal chain between a stressor and related emotions
was described (127), starting with a stressor stimulus that leads to a primary
appraisal, followed by a secondary appraisal in which the individual can attribute
meaning to the stressor event. If the individual reconstruct the event as benign,
valuable, or beneficial, adopting positive reappraisal, positive emotions are likely to
occur. This view was partly supported by the results in Study II, in the sense that the
most obvious associations between coping and mental health occurred between SCC
strategies, including positive reappraisal, and higher positive affect and lower
negative affect. Regardless of the associations between different coping strategies and
health, an interesting question in this thesis is whether maladaptive coping behaviors
can be changed through different interventions, for example mindfulness training.
Support for long-term beneficial effects of an intervention focusing on the
improvement of coping skills for better health was gained in a randomized controlled
trial among 110 women with breast cancer scheduled for medical treatment. In this
group, an intervention of a self-management multimodal comprehensive coping
strategy program, focusing on cognitive restructuring and coping skills enhancement,
showed beneficial effects on quality of life one year later (215).
4.3.2.2 Can mindfulness training lead to longer-term health improvements?
Increase in mindfulness was seen in the intervention group in Study III at six-month
follow-up, but no significant effect on mental health outcomes. One explanation to this
may be a reduction in daily training after the eight course weeks. Just over a third of the
participants continued to meditate regularly. Previous studies have shown that the
amount of formal meditation practice (144), as well as informal practice (143), are
related to beneficial effects of mindfulness. Perhaps the training in itself leads to
additional beneficial effects apart from increased mindfulness, the way it is measured
by FFMQ, either other health promoting factors, or increased “mindfulness” not
captured in the FFMQ. The fact that the analysis of the group of participants that
continued to practice regularly indicated sustained effects regarding post-traumatic
avoidance symptoms calls for research on the potential effects of sustained regular
training, but also on other potentially moderating factors, in order to clarify when and
for whom mindfulness interventions are efficient.
Another possible explanation of the diminished effects of the mindfulness training
program is lack of group- and instructor support after the eight course weeks. An
interview study among participants in a mindfulness-based stress management training
program shortly after course termination, showed that the influence of group process,
the sharing of experiences with persons with similar experiences, and practicing
together with other participants were perceived as very positive parts of the course
(145). It is likely that the psychological support from the group and the instructor made
the training more pleasant. One of the participants mentioned explicitly that it was hard
to practice at home without being able to process the experiences together with
someone. Despite any discomfort connected to home practice, 60% of the participants
meditated regularly (at home) during the course weeks (216), compared to 38% after
course completion, indicating that the weekly course sessions were supportive for home
practice.
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A third circumstance to reflect over when interpreting the results from the current study
is factors connected to the disease phase and symptom levels in the individuals
enrolled. The included participants did not have to show a certain degree of symptoms
of stress in order to be included, which may have influenced the “room” for
improvement of psychological states. It is possible that larger effects had been achieved
if participants had experienced more symptoms of stress and related outcomes at
baseline. Support for such assumption is given in a meta-analysis based on 39 studies
including 1140 individuals receiving mindfulness-based therapy for a number of
conditions, among those anxiety (217). This study found that mindfulness-based
therapy was more effective in reducing symptoms among individuals with an anxiety
diagnosis at baseline than in the overall sample. Additionally, most of the participants
in study III, had received their cancer diagnosis more than one year before the time
point for inclusion and none were receiving adjuvant treatment during the study period.
In the light of the results from Study II, and the reasoning about mindfulness’ possible
effects on coping, the question arises regarding if effects on health-related outcomes
would have been more prominent or more sustained if a larger number of newly
diagnosed participants and participants undergoing treatment had been included in the
study. The reason for not including individuals undergoing treatment was the
assumption that it would constitute a challenge for these persons to travel to and
participate in group training, while at the same time having to handle possible side
effects from cancer treatment.
4.3.2.3 Does Internet work for mindfulness training programs?
In the light of the results from Study IV and from the study among cancer patients
described in the introduction (166), there seems to be a potential for the development
and implementation of online mindfulness-based intervention for women with breast
cancer.
Several studies of mindfulness-based stress management training programs have shown
difficulties in achieving long-term effects (218, 219). A strength with Internet-based
programs is that it could be fairly easy to disseminate booster sessions and varying
tools for the facilitation of continued training after completion of an initial training
program. An important factor to reflect on, whether creating a whole program or single
sessions or other tools, is the extent to which support from instructors and other
participants is needed. The pilot-study (Study IV) among students was self-instructive
and almost totally automated with minimal contact between participants and studycoordinator and resulted in very large attrition rate. A study of an Internet-based
mindfulness-based cancer recovery program, which included contact with other
participants and common online class sessions with an instructor, had a lower drop-out
rate (166).
A US study comparing two Internet-based mindfulness-based programs; one with a
message board and one without a message board, found that the completion rate in the
program without a message board was only slightly lower (41%) compared to the
program that included a message board where participants could make contact with
each other (44%) (165), suggesting that contact with other participants does not
contribute very much to an increased completion rate in Internet-based programs. But,
the importance of contact with other participants may differ between different target
groups. Participants in Study III, emphasized the importance of common training and
contact with other participants as a very positive component of the program when
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interviewed afterwards (145). This type of face-to-face contact is, however, quite
different from the contact that can be achieved in an Internet-based program.
Previous research gives support for the importance of support from a therapist (or
facilitator) for successful implementation of online (ICBT) programs (172). In the
interviews in Study IV, the value of contact with the study coordinator for successful
completion of the program was also put forward. Another study, using computer-based
mindfulness meditation training, indicated that virtual coach-based training of
mindfulness was both feasible and potentially more effective than a self-administered
program (220). Future studies could focus on examining how different ways of giving
support affect outcomes in different target groups.
4.3.2.4 Applying pilot-study results to women with breast cancer
The possibility to take part in an Internet-based program at home could facilitate
mindfulness training among individuals that may find participation in ordinary
mindfulness-based programs challenging, e.g., women undergoing breast cancer
treatment. A feasibility pilot study (221) with 23 patients receiving chemotherapy who
were offered the possibility to listen to MBSR audio recordings during treatment and at
home, showed preliminary support for a potential to reduce depressive symptoms
(scores change = −6.1 points; 95% CI, −2.9 to −9.4). Participants further reported
subjectively that the participation improved their mood and quality of life.
Since caution is warranted when adapting mindfulness training programs into Internetbased programs with minimal support from instructors or therapists, targeted at persons
with a serious disease (54), students interested in participating in a program for stress
management training were recruited to this first pilot-trial in Study IV. Thus, the results
refer to students as a target group and generalizations to women with breast cancer is
limited. Our result, however, indicates a need to shorten the time for practicing in order
to make the program more feasible. The students’ expression of stress in connection to
participating in the program, due to a feeling that they “had to” practice a certain
amount of time, calls for ways to limit the experiences of stress in relation to
mindfulness-based stress management training programs if delivered via the Internet to
women with breast cancer.

4.4 Ethics
Three of the studies in the current thesis (I, III, IV) required and got approval by the
Regional Ethical Review Board in Stockholm.

40

5 CONCLUSIONS
Analyses of registry data on sickness absence and disability pension indicate that work
capacity among women diagnosed with breast cancer is reduced primarily in the first
year after diagnosis and primarily due to breast cancer, not due to mental or other
diagnoses. After the first year, the number of women with sickness absence decreased
markedly and levels of sickness absence were back to the same levels as before the
diagnosis in a few years. However, women with pre-diagnosis sickness absence,
advanced cancer stage, lower education, and women born outside of Sweden had
higher risk of longer-term sickness absence and disability pension.
The review of the extensive literature on coping with breast cancer showed that some
ways of coping with a diagnosis are related to more positive and less negative health
outcomes. In particular, women reporting adaptive ways of coping reported better
mental health and those reporting disengagement forms of coping had poorer mental
and physical health. Supportive rehabilitation interventions for women after breast
cancer diagnosis should encourage adaptive and discourage disengagement ways of
coping. Encouraging adaptive strategies might be particularly beneficial among newly
diagnosed women and among those under current treatment.
Despite increase in self-reported mindfulness at six-month follow-up after a
mindfulness-based stress management training program for individuals with a cancer
diagnosis (76% with breast cancer), no statistically significant improvement in mental
health was found. Regular meditation practice after program completion might promote
long-term mental health improvements, but more knowledge is needed on the
underlying mechanisms and moderating factors for achieving long-term benefits of
mindfulness training.
The Internet could be a promising way to disseminate programs and tools facilitating
mindfulness training in different phases of the disease trajectory, but if retention and
compliance to a full program is important, additional modification of the type of
mindfulness-based stress management training program assessed in Study IV is needed.
A shorter program period, as well as less demanding exercises, seemed to facilitate
program completion. Making a personal contact with participants and providing more
regular reminders, either personal or automated, could also be a way to facilitate the
daily training among participants. Finally, screening of health concerns and motivation
to participate in an Internet-based mindfulness-based stress management training
program among potential participants could be tested as ways to improve the
completion rate.
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6 FUTURE RESEARCH
6.1 Sickness absence and disability pension after breast cancer
Based on results from Study I, with population data for all women with a first breast
cancer diagnosis in 2005, studies on sickness absence and disability pension among
female immigrants are warranted. Analyses of country- or region specific data on
sickness absence and disability pension among women born outside of Sweden and
diagnosed with breast cancer are called for in order to develop the understanding of the
elevated risk of sickness absence and disability pension in this group.

6.2 To gain and sustain beneficial effects of mindfulness training
Mindfulness-based training is one of many interventions directed to women with breast
cancer, aimed to improve health and support regaining of ordinary life, functions and
roles. Obviously, there are still many questions to be answered regarding how to sustain
beneficial effects over time, i.e., Which are the specific components in the programs
leading to positive effects? How much practice is needed? Who may benefit and when?
Is it possible to achieve benefits through Internet-based programs? How should such
programs be designed in order to promote health and not lead to adverse effects?
6.2.1 Central components
Future research should continue to focus on understanding which elements of the
mindfulness training influence health outcomes. By differentiating between formal
(taking time to meditate for an extended period of time) and informal (bringing
mindfulness to an activity) practices when measuring meditation practice, a clearer
picture regarding which type of practice should be encouraged can be obtained.
6.2.2 Amount of practice needed
Since we do not yet know the optimal length of mindfulness-based programs to
maximize outcomes, or the shortest intervention that can still derive benefits, it is
warranted to further investigate the relationship between amount of training and health
outcomes. This could be studied by tracking daily practice with detailed diaries or by
logging amount of training in suitable mobile applications in future studies.
6.2.3 Target groups that may benefit
This thesis highlights the possibility that women undergoing treatment may benefit
from mindfulness training. Preliminary support for a mindfulness-based intervention to
reduce depressive symptoms in cancer-patients undergoing treatment in a small nonrandomized study (221) calls for more well-designed studies among these women. In
order to explore additional target groups that may benefit from mindfulness-training, or
perhaps other types of interventions promoting the same coping strategies or other
beneficial coping strategies, future studies on coping could focus on testing additional
moderating factors in the breast cancer group. Future research could also focus on the
effects of mindfulness training on the outcome “remaining in paid work”, or “return to
work” among those sickness absent, since many of the women with breast cancer are of
working age and work has been shown to be an important factor for health (10).
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6.2.4

Benefits from using the Internet

The promising results from studies of Internet-based programs carried out in different
patient groups suggest that mindfulness-based stress management programs for women
with breast cancer adapted for the Internet could be used as an efficient tool for
rehabilitation. The role of therapist support and/or support from other participants for
beneficial effects of mindfulness training could be studied by comparing effects of selfadministrated programs (without support/with little support) with ordinary mindfulness
classes. Future studies could also examine the potential of additional Internet-based
intervention tools to encourage prolonged post-intervention meditation after program
completion, both for class-based and Internet-based programs. Considering the
reasoning on coping outlined above, and the promising preliminary support for a
mindfulness-based intervention in cancer-patients undergoing treatment (221), future
studies of mindfulness-based Internet-based interventions could focus on women with
breast cancer undergoing treatment in larger well-designed studies.

43

7 ACKNOWLEDGEMENTS
I am very grateful to a number of people who accompanied me along this journey.
Without their support, this thesis would never have seen the light of day. First of all,
Richard Bränström, my main supervisor, who took the initiative to this doctoral project
and has supported me with great patience and kindness through all phases of the
process. I wish you the very best in your future scientific achievement and in your life.
Thank you so much. I also want to say a warm thank you to my co-supervisor Yvonne
Brandberg for great support during many years, your wise comments when needed the
most, as well as the cooperation in writing our papers. I owe you many thanks. Further,
I want to thank my co-supervisor Ellenor Mittendorfer-Rutz for your willingness to
become my supervisor and to contribute with your extensive knowledge and support in
the latter part of my doctoral period. I have really enjoyed working with you and want
to thank you for your encouragement, patience, and very good mood! And Kristina,
thank you so much for letting me join your Division and be a part of your team, for
sharing your rich knowledge of theory and practice, and of life in general. Not least,
how to organize a dissertation reception! I owe you many thanks for your input and
support during these years.
And now, my dear fellows and colleagues at the Division of Insurance Medicine. I have
seldom met so many kind-hearted and witty people in such a small area. I don’t know
where to start, since I am thankful to so many of you. Agneta, because you read my
papers and thesis and in your friendly way gave constructive suggestions for
improvements. Jurgita, Sandra, Emilie, Lisa, Magnus and Syed, for reading my
manuscripts and contributing with your rich knowledge to the improvements of them.
Lena-Marie, for your support in contacting different clinics, Petter for helping with
randomization procedures, Pia and Klas for advice on statistics, Sara for help regarding
presentation, Kerstin for the cooperation with Study I and your patience and supportive
approach when explaining different aspects of data management and analysis. Marie,
Michael, and Mirkka, with whom I shared a room in different periods. Processing the
daily successes and setbacks with you has been very supportive. Thank you for
listening! And Annika and Katarina, I really want to emphasize your amazing help and
support in so many ways. Your patience when making everything work at the Division,
help with proof reading and all the practical arrangements around the dissertation. You
are the best! And, my mentor Lillemor van der Ploeg. I am so grateful to you for your
willingness to take me as your adept and for being there with your encouragement and
support throughout the process. Thank you!
Further, I would like to thank all the persons who were involved in our research project
by participating in the training programs and answering all the questions. You have
contributed with your time and engagement and I am so thankful for your willingness
to support our research. I also want to thank the National Health Care Science
Postgraduate School for supporting me throughout the doctoral project, organizing
training courses and gatherings while supporting learning and growth. And of course,
all my fellows in this Doctoral School, as well as my fellows at the Stockholm Stress
Center interdisciplinary graduate school on work, stress, health and performance.
Further I am very grateful to the Swedish Research Council, who gave me the
opportunity to spend a period at the Swedish parliament while contributing to the
development of a report on cancer care. I also want to warmly thank Helene Limén,
who guided the work with the report, guided me in the political landscape, and

44

supported me in so many ways. And still does. I also want to say thank you to Tina, my
dear friend, for supporting me by reading manuscripts and giving advices on
presentations, and for just being there as a part of my life. Thank you. And Lotta, thank
you so much for your positive and supportive way of encouraging me, and for being
my friend during so many years!
And now, I would like to extend my deepest gratitude to my dear companion in life,
Peter. Your support in my life, not least during the last four years, and also through
fifteen years of joy and adventure, is remarkable. I hope I will be able to reciprocate
some of this during the rest of our lives. And I am also deeply grateful to my dear
parents, Tilbert and Ingegerd Kvillemo. Unfailingly, you have stood by my side from
my first steps on earth and during all the following years. You are the rocks of my life
and I will always be grateful to you. Thank you so much. Peder and Karin, I don’t
know if you know how much you mean to me, but having siblings like you make my
life a lot easier and less lonely. I owe you so many thanks for putting up with me from
our childhood until this day, in times of joy and in times of hardships. I am so
privileged to have you in my life. And to my dear friends, I hope that you feel my
appreciation, although I cannot mention you all here. I wish to see you soon, and now
also more often.

Stockholm, December 2016

45

8 REFERENCES
1. Global Burden of Disease Cancer Collaboration. The global burden of cancer 2013.
JAMA oncology. 2015;1(4):505-27.
2. Maxmen A. The hard facts. Nature. 2012;485(7400):S50-S1.
3. Grayson M. Breast cancer. Nature. 2012;485(7400).
4. Hoffman KE, McCarthy EP, Recklitis CJ, Ng AK. Psychological distress in longterm survivors of adult-onset cancer: results from a national survey. Arch Intern Med.
2009;169(14):1274-81.
5. Bower JE. Behavioral symptoms in patients with breast cancer and survivors. J Clin
Oncol. 2008;26(5):768-77.
6. Bleiker EM, Pouwer F, van der Ploeg HM, Leer JW, Ader HJ. Psychological distress
two years after diagnosis of breast cancer: frequency and prediction. Patient Educ
Couns. 2000;40(3):209-17.
7. Ploos van Amstel FK, van den Berg SW, van Laarhoven HWM, Gielissen MFM,
Prins JB, Ottevanger PB. Distress screening remains important during follow-up after
primary breast cancer treatment. Supportive Care in Cancer. 2013;21(8):2107-15.
8. Derogatis LR, Morrow GR, Fetting J, Penman D, Piasetsky S, Schmale AM, et al.
The prevalence of psychiatric disorders among cancer patients. Jama. 1983;249(6):7517.
9. Kennedy F, Haslam C, Munir F, Pryce J. Returning to work following cancer: a
qualitative exploratory study into the experience of returning to work following cancer.
Eur J Cancer Care. 2007;16(1):17-25.
10. Waddell G, Burton K. Is work good for your health and well-being? . London TSO;
2006.
11. Park J, Shubair M. Returning to Work After Breast Cancer: A Critical Review.
International Journal of Disability Management. 2013;8.
12. de Boer AG, Taskila TK, Tamminga SJ, Feuerstein M, Frings-Dresen MH, Verbeek
JH. Interventions to enhance return-to-work for cancer patients. The Cochrane database
of systematic reviews. 2015;25(9).
13. Loh SY, Musa AN. Methods to improve rehabilitation of patients following breast
cancer surgery: a review of systematic reviews. Breast Cancer: Targets and Therapy.
2015;7:81-98.
14. Danhauer SC, Crawford SL, Farmer DF, Avis NE. A longitudinal investigation of
coping strategies and quality of life among younger women with breast cancer. Journal
of Behavioral Medicine. 2009;32(4):371-9.
15. Zernicke KA, Campbell TS, Speca M, McCabe-Ruff K, Flowers S, Dirkse DA, et
al. The eCALM Trial-eTherapy for cancer appLying mindfulness: online mindfulnessbased cancer recovery program for underserved individuals living with cancer in
Alberta: protocol development for a randomized wait-list controlled clinical trial. BMC
Complement Altern Med. 2013;13(34):1472-6882.
16. Nordenfelt L. The concepts of health and illness revisited. Medicine, health care,
and philosophy. 2007;10(1):5-10.
17. Huber M, Knottnerus J, Green L, van der Horst H, Jadad A, Kromhout D, et al.
How should we define health? British Medical Journal. 2011;343:d4163
18. Boorse C. A second rebuttal on health. J Med Philos. 2014;39(6):683-724.
19. Wikman A, Marklund S, Alexanderson K. Illness, disease, and sickness absence: an
empirical test of differences between concepts of ill health. Journal of Epidemiology
and Community Health. 2005;59(6):450-4.

46

20. AMF primer on population health. A virtual textbook on Public Health concepts for
clinicians: The Association of Faculties of Medicine of Canada. Available from:
http://phprimer.afmc.ca/Part1TheoryThinkingAboutHealth/Chapter1ConceptsOfHealthAndIllness/IllnessSicknessan
dDisease.
21. WHO. Constitution of the World Health Organizations Basic Documents, Fortyfifth edition, Supplement, October 2006.
22. WHO. International Statistical Classification of Diseases and Related Health
Problems, 10 revision (ICD 10). 2010.
23. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital
Anxiety and Depression Scale. An updated literature review. J Psychosom Res.
2002;52(2):69-77.
24. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J
Health Soc Behav. 1983;24(4):385-96.
25. Horowitz M, Adler N, Kegeles S. A scale for measuring the occurrence of positive
states of mind: a preliminary report. Psychosom Med. 1988;50(5):477-83.
26. Burckhardt CS, Anderson KL. The Quality of Life Scale (QOLS): Reliability,
Validity, and Utilization. Health and Quality of Life Outcomes. 2003;1:60.
27. Fayers P, Machine D. Quality of life: the assessment, analysis and interpretation of
patient-reported outcomes. Second ed: John Wiley & Sons, Ltd; 2007.
28. McDowell I. Measuring health: a guide to rating scales and questionnaires: Oxford
university press; 2006.
29. Goldstein DS. The autonomic nervous system in health and disease. New York:
Marcel Dekker, Inc.; 2001.
30. Selye H. Stress without distress. New York: New American Library; 1974.
31. Lazarus R. Stress and emotion: a new synthesis. New York: Springer Publishing
Company; 2006.
32. Schneiderman N, Ironson G, Siegel SD. Stress and health: psychological,
behavioral, and biological determinants. Annual Review of Clinical Psychology. Palo
Alto: Annual Reviews; 2005. p. 607-28.
33. Puustinen P. Screening for psychological distress. In: Ohayashi H, Yamada, S.,
editor. Psychology of emotions, motivations and actions : psychological distress:
symptoms, causes and coping. New York: Nova Science Publishers, Inc; 2012.
34. Watson D, Pennebaker JW. Health Complaints, Stress, and Distress: Exploring the
Central Role of Negative Affectivity. Psychological Review. 1989;96(2):234–54.
35. Higgins JE, Endler NS. Coping, life stress, and psychological and somatic distress.
European Journal of Personality. 1995;9(4):253-70.
36. Kendler KS, Hettema JM, Butera F, Gardner CO, Prescott CA. Life event
dimensions of loss, humiliation, entrapment, and danger in the prediction of onsets of
major depression and generalized anxiety. Arch Gen Psychiatry. 2003;60(8):789-96.
37. McDaniel JS, Musselman DL, Porter MR, Reed DA, Nemeroff CB. Depression in
patients with cancer. Diagnosis, biology, and treatment. Arch Gen Psychiatry.
1995;52(2):89-99.
38. McCrae CS, Lichstein KL. Secondary insomnia: a heuristic model and behavioral
approaches to assessment, treatment, and prevention. Applied and Preventive
Psychology. 2001;10(2):107-23.
39. Kosten TR. Stress and Addiction. American Journal of Psychiatry.
2011;168(6):566-8.
40. Selye H. The stress of life. New York: McGraw‐Hill; 1984.
41. Lazarus R. Psychological stress and the coping process. Nex York: McGraw-Hill;
1966.

47

42. Lazarus RS, Folkman S. Stress, appraisal, and coping. New York, NY: Springer
Publishing Conpany, Inc.; 1984.
43. Folkman S. Stress: appraisal and coping. In: Gellman M, Turner R, editors.
Encyclopedia of behavioral medicine: Springer Science+Business Media; 2013.
44. Skinner EA, Edge K, Altman J, Sherwood H. Searching for the structure of coping:
a review and critique of category systems for classifying ways of coping. Psychol Bull.
2003;129(2):216-69.
45. Penley JA, Tomaka J, Wiebe JS. The association of coping to physical and
psychological health outcomes: a meta-analytic review. J Behav Med. 2002;25(6):551603.
46. Moskowitz JT, Hult JR, Bussolari C, Acree M. What works in coping with HIV? A
meta-analysis with implications for coping with serious illness. Psychol Bull.
2009;135(1):121-41.
47. Roesch SC, Adams L, Hines A, Palmores A, Vyas P, Tran C, et al. Coping with
prostate cancer: a meta-analytic review. J Behav Med. 2005;28(3):281-93.
48. Carver CS, Connor-Smith J. Personality and coping. Annual review of psychology.
2010;61:679-704.
49. Folkman S, Lazarus RS. The relationship between coping and emotion:
implications for theory and research. Soc Sci Med. 1988;26(3):309-17.
50. Weinstein N, Brown KW, Ryan RM. A multi-method examination of the effects of
mindfulness on stress attribution, coping, and emotional well-being. Journal of
Research in Personality. 2009;43(3):374-85.
51. Schreiber JA, Brockopp DY. Twenty-five years later-what do we know about
religion/spirituality and psychological well-being among breast cancer survivors? A
systematic review. J Cancer Surviv. 2012;6(1):82-94.
52. David D, Montgomery GH, Bovbjerg DH. Relations between coping responses and
optimism-pessimism in predicting anticipatory psychological distress in surgical breast
cancer patients. Personality and Individual Differences. 2006;40(2):203-13.
53. Dasch KB, Cohen LH, Belcher A, Laurenceau J-P, Kendall J, Siegel S, et al.
Affective differentiation in breast cancer patients. Journal of Behavioral Medicine.
2010;33(6):441-53.
54. Carlson LE. Mindfulness-based interventions for coping with cancer. Ann N Y
Acad Sci. 2016;1:5-12.
55. Kristensen T. Soc Sci Med. 1991;32(1):15-27.
56. Johnsson A, Fornander T, Rutqvist L, Olsson M. Work status and life changes in
the first year after breast cancer diagnosis. Work. 2011;38(4):337-46.
57. International Agency for Research on Cancer (IARC). GLOBOCAN 2012. Lyon,
France: GLOBOCAN 2013 (IARC) Section of cancer information; 2013.
58. Quality and efficiency in Swedish health care - regional comparisons. Stockholm:
The National Board of Health and Welfare, 2012.
59. Nationella riktlinjer för bröst-, prostata-, tjocktarms- och ändtarmscancervård
(National Guidelines for the Treatment of Breast, Prostate and Colorectal Cancers) (In
Swedish). Stockholm: The National Board of Health and Welfare, 2014.
60. Cancer incidens i Sverige 2014 (Cancer incidence in Sweden 2014) (In Swedish).
Stockholm: The National Board of Health and Welfare, 2015.
61. Coleman MP, Forman D, Bryant H, Butler J, Rachet B, Maringe C, et al. Cancer
survival in Australia, Canada, Denmark, Norway, Sweden, and the UK, 1995-2007 (the
International Cancer Benchmarking Partnership): an analysis of population-based
cancer registry data. Lancet. 2011;377(9760):127-38.
62. Sobin LH, Gospodarowicz MK, Wittekind C. TNM Classification of Malignant
Tumours, 7th Edition. Oxford: Wiley-Blackwell; 2009.

48

63. Uehiro N, Horii R, Iwase T, Tanabe M, Sakai T, Morizono H, et al. Validation
study of the UICC TNM classification of malignant tumors, seventh edition, in breast
cancer. Breast cancer (Tokyo, Japan). 2014;21(6):748-53.
64. What you need to know about breast cancer. National Cancer Institute. U.S.
Department of health and human services; 2012 [2015-01-20]; Available from:
http://www.cancer.gov/publications/patient-education/WYNTK_breast.pdf.
65. Steeg PS. Perspective: The right trials. Nature. 2012;485(7400):S58-S9.
66. Försäkringsmedicinskt beslutsstöd - Bröstcancer C50 (Guidelines for sickness
absence - Breast cancer C50) (In Swedish). Stockholm: The National Board of Health
and Welfare; [2017-12-14]; Available from:
http://www.socialstyrelsen.se/riktlinjer/forsakringsmedicinsktbeslutsstod.
67. Binkley JM, Harris SR, Levangie PK, Pearl M, Guglielmino J, Kraus V, et al.
Patient perspectives on breast cancer treatment side effects and the prospective
surveillance model for physical rehabilitation for women with breast cancer. Cancer.
2012;118(8 Suppl):2207-16.
68. Gross AH. What matters to the patient is what really matters: quality in oncology
nursing. Clin J Oncol Nurs. 2015;19(2):144-5.
69. Zwart W, Terra H, Linn SC, Schagen SB. Cognitive effects of endocrine therapy for
breast cancer: keep calm and carry on? Nat Rev Clin Oncol. 2015;12(10):597-606.
70. Bower JE, Ganz PA, Desmond KA, Bernaards C, Rowland JH, Meyerowitz BE, et
al. Fatigue in long-term breast carcinoma survivors. Cancer. 2006;106(4):751-8.
71. Wefel JS, Kesler SR, Noll KR, Schagen SB. Clinical characteristics,
pathophysiology, and management of noncentral nervous system cancer‐related
cognitive impairment in adults. CA: A Cancer Journal for Clinicians. 2015;65(2):12338.
72. Naughton MJ, Weaver KE. Physical and Mental Health Among Cancer Survivors:
Considerations for Long-Term Care and Quality of Life. North Carolina medical
journal. 2014;75(4):283-6.
73. Reinertsen KV, Cvancarova M, Loge JH, Edvardsen H, Wist E, Fosså SD.
Predictors and course of chronic fatigue in long-term breast cancer survivors. Journal of
Cancer Survivorship. 2010;4(4):405-14.
74. Singer S, Das-Munshi J, Brahler E. Prevalence of mental health conditions in
cancer patients in acute care--a meta-analysis. Ann Oncol. 2010;21(5):925-30.
75. Zainal NZ, Nik-Jaafar NR, Baharudin A, Sabki ZA, Ng CG. Prevalence of
depression in breast cancer survivors: a systematic review of observational studies.
Asian Pac J Cancer Prev. 2013;14(4):2649-56.
76. Ho SY, Rohan KJ, Parent J, Tager FA, McKinley PS. A longitudinal study of
depression, fatigue, and sleep disturbances as a symptom cluster in women with breast
cancer. J Pain Symptom Manage. 2015;49(4):707-15.
77. Fallowfield L, Jenkins V. Psychosocial/survivorship issues in breast cancer: are we
doing better? J Natl Cancer Inst. 2014;107(1).
78. Reich M, Lesur A, Perdrizet-Chevallier C. Depression, quality of life and breast
cancer: a review of the literature. Breast cancer research and treatment. 2008;110(1):917.
79. Saboonchi F, Petersson L-M, Wennman-Larsen A, Alexanderson K, Vaez M.
Trajectories of Anxiety Among Women with Breast Cancer: A Proxy for Adjustment
from Acute to Transitional Survivorship. Journal of Psychosocial Oncology.
2015;33(6):603-19.
80. Harrington CB, Hansen JA, Moskowitz M, Todd BL, Feuerstein M. It's not over
when it's over: long-term symptoms in cancer survivors-a systematic review.
International journal of psychiatry in medicine. 2010;40(2):163-81.

49

81. Fils JM, Penick EC, Nickel EJ, Othmer E, DeSouza C, Gabrielli WF, et al. Minor
Versus Major Depression: A Comparative Clinical Study. Primary Care Companion to
The Journal of Clinical Psychiatry. 2010;12(1):PCC.08m00752.
82. Fann JR, Thomas-Rich AM, Katon WJ, Cowley D, Pepping M, McGregor BA, et
al. Major depression after breast cancer: a review of epidemiology and treatment.
General hospital psychiatry. 2008;30(2):112-26.
83. Linden W, Vodermaier A, Mackenzie R, Greig D. Anxiety and depression after
cancer diagnosis: prevalence rates by cancer type, gender, and age. J Affect Disord.
2012;141(2-3):343-51.
84. Christensen S, Zachariae R, Jensen AB, Vaeth M, Moller S, Ravnsbaek J, et al.
Prevalence and risk of depressive symptoms 3-4 months post-surgery in a nationwide
cohort study of Danish women treated for early stage breast-cancer. Breast cancer
research and treatment. 2009;113(2):339-55.
85. Roelen CA, Koopmans PC, de Graaf JH, Balak F, Groothoff JW. Sickness absence
and return to work rates in women with breast cancer. Int Arch Occup Environ Health.
2009;82(4):543-6.
86. Spelten E, Sprangers M, Verbeek J. Factors reported to influence the return to work
of cancer survivors: a literature review. Psychooncology 2002;11(2):124-31.
87. Swedish Statutes, National Insurance Act (in Swedish), No 1962:38 Amendments:
up to and including SFS 2009:1543 (1962).
88. Social insurance in figures 2015. Sweden: The Swedish Social Insurance Agency,
2015.
89. Försäkringsmedicinskt beslutsstöd - vägledning för sjukskrivning (Guidelines for
sickness absence) (In Swedish). Stockholm: The National Board of Health and Welfare,
2007.
90. Johnsson A, Fornander T, Rutqvist LE, Vaez M, Alexanderson K, Olsson M.
Predictors of return to work ten months after primary breast cancer surgery. Acta
Oncol. 2009;48(1):93-8.
91. Bouknight RR, Bradley CJ, Luo ZH. Correlates of return to work for breast cancer
survivors. Journal of Clinical Oncology. 2006;24(3):345-53.
92. Hoyer M, Nordin K, Ahlgren J, Bergkvist L, Lambe M, Johansson B, et al. Change
in working time in a population-based cohort of patients with breast cancer. J Clin
Oncol. 2012;30(23):2853-60.
93. Islam T, Dahlui M, Abd Majid H, Nahar AM, Taib NAM, Su TT, et al. Factors
associated with return to work of breast cancer survivors: a systematic review. Bmc
Public Health. 2014;14.
94. Paalman CH, van Leeuwen FE, Aaronson NK, de Boer AGEM, van de Poll-Franse
L, Oldenburg HSA, et al. Employment and social benefits up to 10 years after breast
cancer diagnosis: a population-based study. Br J Cancer. 2016;114(1):81-7.
95. Lundh MH, Lampic C, Nordin K, Ahlgren J, Bergkvist L, Lambe M, et al. Sickness
absence and disability pension following breast cancer - A population-based matched
cohort study. Breast. 2014;23(6):844-51.
96. Balak F, Roelen CA, Koopmans PC, Ten Berge EE, Groothoff JW. Return to work
after early-stage breast cancer: a cohort study into the effects of treatment and cancerrelated symptoms. J Occup Rehabil. 2008;18(3):267-72.
97. Cooper AF, Hankins M, Rixon L, Eaton E, EA G. Distinct work-related, clinical
and psychological factors predict return to work following treatment in four different
cancer types. Psychooncology. 2013;22(3):659-67.
98. Blinder V, Patil S, Eberle C, Griggs J, Maly RC. Early predictors of not returning to
work in low-income breast cancer survivors: a 5-year longitudinal study. Breast cancer
research and treatment. 2013;140(2):407-16.

50

99. Bradley CJ, Wilk A. Racial differences in quality of life and employment outcomes
in insured women with breast cancer. Journal of Cancer Survivorship. 2014;8(1):49-59.
100. Hoyer M, Nordin K, Ahlgren J, Bergkvist L, Lambe M, Johansson B, et al.
Change in Working Time in a Population-Based Cohort of Patients With Breast
Cancer. Journal of Clinical Oncology. 2012;30(23):2853-60.
101. Mujahid MS, Janz NK, Hawley ST, Griggs JJ, Hamilton AS, Katz SJ. The impact
of sociodemographic, treatment, and work support on missed work after breast cancer
diagnosis. Breast cancer research and treatment. 2010;119(1):213-20.
102. Jagsi R, Hawley ST, Abrahamse P, Li Y, Janz NK, Griggs JJ, et al. Impact of
adjuvant chemotherapy on long-term employment of survivors of early-stage breast
cancer. Cancer. 2014;120(12):1854-62.
103. Fantoni SQ, Peugniez C, Duhamel A, Skrzypczak J, Frimat P, Leroyer A. Factors
related to return to work by women with breast cancer in northern France. J Occup
Rehabil. 2010;20(1):49-58.
104. Roelen CA, Koopmans PC, van Rhenen W, Groothoff JW, van der Klink JJ,
Bultmann U. Trends in return to work of breast cancer survivors. Breast Cancer Res
Treat. 2011;128(1):237-42.
105. Eaker S, Wigertz A, Lambert PC, Bergkvist L, Ahlgren J, Lambe M. Breast
Cancer, Sickness Absence, Income and Marital Status. A Study on Life Situation 1
Year Prior Diagnosis Compared to 3 and 5 Years after Diagnosis. PloS one.
2011;6(3):e18040.
106. Johnsson A, Fornander, Olsson M, Nystedt M, Johansson H, Rutqvist L. Factors
associated with return to work after breast cancer treatment Acta Oncol. 2007;46(1):906.
107. Feuerstein M, Todd B, Moskowitz M, Bruns G, Stoler M, Nassif T, et al. Work in
cancer survivors: a model for practice and research(4):415-437.43 Journal of Cancer
Survivorship. 2010;4(4):415-37.
108. Mehnert A. Employment and work-related issues in cancer survivors. Crit Rev
Oncol Hematol. 2010;77(2):109-30.
109. Steiner J, Nowels C, Main D. Returning to work after cancer: quantitative studies
and prototypical narratives. Psychooncology 2010;19(2):115-24.
110. Steiner J, Cavender T, Main D, Bradley C. Assessing the impact of cancer on
work outcomes: what are the research needs? Cancer 2004;101(8):1703-11.
111. Nilsson MI, Petersson LM, Wennman-Larsen A, Olsson M, Vaez M,
Alexanderson K. Adjustment and social support at work early after breast cancer
surgery and its associations with sickness absence. Psychooncology. 2013;22(12):275562.
112. Noeres D, Park-Simon TW, Grabow J, Sperlich S, Koch-Giesselmann H,
Jaunzeme J, et al. Return to work after treatment for primary breast cancer over a 6year period: results from a prospective study comparing patients with the general
population. Support Care Cancer. 2013;21(7):1901-9.
113. Petersson LM, Nilsson MI, Alexanderson K, Olsson M, Wennman-Larsen A. How
do women value work shortly after breast cancer surgery and are their valuations
associated with being on sick leave? J Occup Rehabil. 2012.
114. Drolet M, Maunsell E, Mondor M, Brisson C, Brisson J, Masse B, et al. Work
absence after breast cancer diagnosis: a population-based study. Canadian Medical
Association Journal. 2005;173(7):765-U18.
115. Lauzier S, Maunsell E, Drolet M, Coyle D, Hebert-Croteau N, Brisson J, et al.
Wage losses in the year after breast cancer: extent and determinants among Canadian
women. J Natl Cancer Inst. 2008;100(5):321-32.
116. International Classification of Functioning, Disability and Health (ICF). World
Health Organisation; 2001.
51

117. Nationellt vårdprogram för cancerrehabilitering (National rehabilitation program
for cancer rehabilitation) (In Swedish). Regionala cancercentrum i samverkan, 2014.
118. Carayol M, Bernard P, Boiché J, Riou F, Mercier B, Cousson-Gélie F, et al.
Psychological effect of exercise in women with breast cancer receiving adjuvant
therapy: what is the optimal dose needed? Annals of Oncology. 2013;24(2):291-300.
119. Duijts SF, Faber MM, Oldenburg HS, van Beurden M, Aaronson NK.
Effectiveness of behavioral techniques and physical exercise on psychosocial
functioning and health-related quality of life in breast cancer patients and survivors-a
meta-analysis. Psychooncology. 2011;20(2):115-26.
120. Fors EA, Bertheussen GF, Thune I, Juvet LK, Elvsaas IK, Oldervoll L, et al.
Psychosocial interventions as part of breast cancer rehabilitation programs? Results
from a systematic review. Psychooncology. 2011;20(9):909-18.
121. Hofmann SG, Asnaani A, Vonk IJJ, Sawyer AT, Fang A. The efficacy of
cognitive behavioral therapy: a review of meta-analyses. Cognitive therapy and
research. 2012;36(5):427-40.
122. Garssen B, Boomsma MF, Meezenbroek EJ, Porsild T, Berkhof J, Berbee M, et al.
Stress management training for breast cancer surgery patients. Psycho‐Oncology.
2013;22(3):572-80.
123. Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and
future. Clinical Psychology: Science and Practice. 2003;10(2):p.145.
124. Brown K, Ryan R, Creswell J. Mindfulness: Theoretical foundations and evidence
for its salutary effects. Psychological Inquiry. 2007;18(4):211-37.
125. Shapiro SL, Carlson LE, Astin JA, Freedman B. Mechanisms of mindfulness. J
Clin Psychol. 2006;62(3):373-86.
126. Garland EL, Geschwind N, Peeters F, Wichers M. Mindfulness training promotes
upward spirals of positive affect and cognition: multilevel and autoregressive latent
trajectory modeling analyses. Front Psychol. 2015;6(15).
127. Garland E, Gaylord S, Park J. The role of mindfulness in positive reappraisal.
Explore (NY). 2009;5(1):37-44.
128. Greene PB, Philip EJ, Poppito SR, Schnur JB. Mindfulness and psychosocial care
in cancer: historical context and review of current and potential applications. Palliative
& supportive care. 2012;10(4):287-94.
129. Ost LG. Efficacy of the third wave of behavioral therapies: a systematic review
and meta-analysis. Behav Res Ther. 2008;46(3):296-321.
130. Hayes SC. Acceptance and commitment therapy, relational frame theory, and the
third wave of behavioral and cognitive therapies. Behavior Therapy. 2004;35(4):63965.
131. Segal ZV, Williams JMG, Teasdale JD. Mindfulness-based cognitive therapy for
depression: A new approach to preventing relapse. New York: Guilford Press; 2002.
132. Linehan MM. Cognitive-behavioral treatment of chronically parasuicidal
borderline patients. New York: Guilford Press; 1993.
133. Hayes S. Get out of your mind & into your life: the new acceptance &
commitment therapy. Oakland: New Harbinger; 2005.
134. Huang HP, He M, Wang HY, Zhou M. A meta-analysis of the benefits of
mindfulness-based stress reduction (MBSR) on psychological function among breast
cancer (BC) survivors. Breast cancer (Tokyo, Japan). 2016;23(4):568-76.
135. Zainal NZ, Booth S, Huppert FA. The efficacy of mindfulness-based stress
reduction on mental health of breast cancer patients: A meta-analysis. PsychoOncology. 2013;22(7):1457-65.
136. Goyal M, Singh S, Sibinga E, Gould N, Rowland-Seymour A, Sharma R, et al.
Meditation programs for psychological stress and well-being: a systematic review and
meta-analysis. JAMA Intern Med 2014. 2014;174(3):357-68.
52

137. Shapiro SL, Bootzin RR, Figueredo AJ, Lopez AM, Schwartz GE. The efficacy of
mindfulness-based stress reduction in the treatment of sleep disturbance in women with
breast cancer: An exploratory study. Journal of Psychosomatic Research.
2003;54(1):85-91.
138. Carlson LE, Tamagawa R, Stephen J, Drysdale E, Zhong L, Speca M.
Randomized-controlled trial of mindfulness-based cancer recovery versus supportive
expressive group therapy among distressed breast cancer survivors (MINDSET): longterm follow-up results. Psychooncology. 2016;25(7):750-9.
139. Carlson L, Garland S. Impact of mindfulness-based stress reduction (MBSR) on
sleep, mood, stress and fatigue symptoms in cancer outpatients. Int J Behav Med.
2005;12:278–85.
140. Carlson LE, Speca M, Faris P, Patel KD. One year pre-post intervention follow-up
of psychological, immune, endocrine and blood pressure outcomes of mindfulnessbased stress reduction (MBSR) in breast and prostate cancer outpatients. Brain,
Behavior, and Immunity. 2007;21(8):1038-49.
141. Carlson L, Ursuliak Z, Goodey E, Angen M, Speca M. The effects of a
mindfulness meditation-based stress reduction program on mood and symptoms of
stress in cancer outpatients: 6- month follow-up. Support Care Cancer. 2001;9:112–23.
142. Würtzen H, Dalton SO, Christensen J, Andersen KK, Elsass P, Flyger HL, et al.
Effect of mindfulness-based stress reduction on somatic symptoms, distress,
mindfulness and spiritual wellbeing in women with breast cancer: Results of a
randomized controlled trial. Acta Oncologica. 2015;54(5):712-9.
143. Morgan LP, Graham JR, Hayes-Skelton SA, Orsillo SM, Roemer L. Relationships
Between Amount of Post-Intervention of Mindfulness Practice and Follow-up Outcome
Variables in an Acceptance-Based Behavior Therapy for Generalized Anxiety
Disorder: The Importance of Informal Practice. J Contextual Behav Sci. 2014;3(3):1736.
144. Carmody J, Baer RA. Relationships between mindfulness practice and levels of
mindfulness, medical and psychological symptoms and well-being in a mindfulnessbased stress reduction program. J Behav Med. 2008;31(1):23-33.
145. Kvillemo P, Branstrom R. Experiences of a mindfulness-based stress-reduction
intervention among patients with cancer. Cancer Nurs. 2011;34(1):24-31.
146. Lustyk MK, Chawla N, Nolan RS, Marlatt GA. Mindfulness meditation research:
issues of participant screening, safety procedures, and researcher training. Adv Mind
Body Med. 2009;24(1):20-30.
147. Shonin E, Van Gordon W, Griffiths MD. Do mindfulness-based therapies have a
role in the treatment of psychosis? Australian and New Zealand Journal of Psychiatry.
2014;48(2):124-7.
148. Vindholmen S, Høigaard R, Haugen T, Seiler S. Does mindfulness affect
participants’ response to a vocational rehabilitation program? Health Psychology and
Behavioral Medicine. 2016;4(1):91-113.
149. de Vibe M, Bjørndal A, Tipton E, Hammerstrøm KT, K. K. Mindfulness Based
Stress Reduction (MBSR) for Improving Health, Quality of Life, and Social
Functioning in Adults. Campbell Systematic Reviews 2012;3.
150. de Vibe M, Moum T. [Training in mindfulness for patients with stress and chronic
illness]. Tidsskrift for den Norske laegeforening : tidsskrift for praktisk medicin, ny
raekke. 2006;126(15):1898-902.
151. Vindholmen S, Høigaard R, Espnes GA, Seiler S. Return to work after vocational
rehabilitation: does mindfulness matter? Psychology Research and Behavior
Management. 2014;7:77-88.
152. Espie C, Kyle S, Williams C, Ong J, Douglas N, Hames Pea. A randomised,
placebo-controlled trial of online cognitive behavioural therapy for chronic insomnia
53

disorder delivered via an automated media-rich web application. Sleep. 2012;35
(2012):769–81.
153. Shahab L, McEwen A. Online support for smoking cessation: a systematic review
of the literature. Addiction. 2009;104(11):1792–804.
154. Powell J DM, Gray J. The doctor, the patient and the world-wide web: how the
internet is changing healthcare J R Soc Med 2003;96(2):74.
155. Gerber B, Eiser A. The patient physician relationship in the Internet age: future
prospects and the research agenda Med Internet Res 2001; 3(2):e15.
156. Wald H, Dube C, Anthony D. Untangling the Web–the impact of Internet use on
health care and the physician-patient relationship. Patient Educ Couns 2007;68(3):218–
24.
157. Klein B, Cook S. Preferences for e-mental health services amongst an online
Australian sample. E-Journal of Applied Psychology. 2010;6(1):28–39.
158. Bergstrom J, Andersson G, Ljotsson B, Ruck C, Andreewitch S, Karlsson A, et al.
Internet-versus group-administered cognitive behaviour therapy for panic disorder in a
psychiatric setting: a randomised trial. BMC Psychiatry. 2010;10(54):10-54.
159. Carlbring P, Hagglund M, Luthstrom A, Dahlin M, Kadowaki A, Vernmark K, et
al. Internet-based behavioral activation and acceptance-based treatment for depression:
a randomized controlled trial. J Affect Disord. 2013;148(2-3):331-7.
160. Christensen H, Griffiths KM, Jorm AF. Delivering interventions for depression by
using the internet: randomised controlled trial. BMJ. 2004;328(7434):265.
161. Boettcher J, Astrom V, Pahlsson D, Schenstrom O, Andersson G, Carlbring P.
Internet-based mindfulness treatment for anxiety disorders: a randomized controlled
trial. Behav Ther. 2014;45(2):241-53.
162. Cavanagh K, Strauss C, Cicconi F, Griffiths N, Wyper A, Jones F. A randomised
controlled trial of a brief online mindfulness-based intervention. Behav Res Ther.
2013;51(9):573-8.
163. Krusche A, Cyhlarova E, King S, Williams JM. Mindfulness online: a preliminary
evaluation of the feasibility of a web-based mindfulness course and the impact on
stress. BMJ Open. 2012;2(3).
164. Krusche A, Cyhlarova E, Williams JM. Mindfulness online: an evaluation of the
feasibility of a web-based mindfulness course for stress, anxiety and depression. BMJ
Open. 2013;3(11):2013-003498.
165. Morledge TJ, Allexandre D, Fox E, Fu AZ, Higashi MK, Kruzikas DT, et al.
Feasibility of an online mindfulness program for stress management--a randomized,
controlled trial. Ann Behav Med. 2013;46(2):137-48.
166. Zernicke KA, Campbell TS, Speca M, McCabe-Ruff K, Flowers S, Carlson LE. A
randomized wait-list controlled trial of feasibility and efficacy of an online
mindfulness-based cancer recovery program: the eTherapy for cancer applying
mindfulness trial. Psychosom Med. 2014;76(4):257-67.
167. Christensen H, Griffiths KM, Farrer L. Adherence in internet interventions for
anxiety and depression. J Med Internet Res. 2009;11(2):e13. Epub 2009/05/01.
168. Eysenbach G. The law of attrition. J Med Internet Res. 2005;7(1):e11.
169. Alfonsson S, Olsson E, Linderman S, Winnerhed S, Hursti T. Is online treatment
adherence affected by presentation and therapist support? A randomized controlled
trial. Computers in Human Behavior. 2016;60:550-8.
170. Brouwer W, Oenema A, Crutzen R, de Nooijer J, de Vries NK, Brug J. What
makes people decide to visit and use an internet-delivered behavior-change
intervention?: A qualitative study among adults. Health Education. 2009;109(6).
171. Brouwer W, Oenema A, Crutzen R, de Nooijer J, de Vries NK, Brug J. An
exploration of factors related to dissemination of and exposure to internet-delivered

54

behavior change interventions aimed at adults: a Delphi study approach. J Med Internet
Res. 2008;10(2):e10.
172. Johansson R, Andersson G. Internet-based psychological treatments for
depression. Expert Review of Neurotherapeutics. 2012;12(7):861-70.
173. Alfonsson S, Olsson E, Hursti T. Motivation and treatment credibility predicts
dropout, treatment adherence, and clinical outcomes in an Internet-based cognitive
behavioral relaxation program: a randomized controlled trial. Journal of Medical
Internet Research. 2016;18(3):e52.
174. Boggs JM, Beck A, Felder JN, Dimidjian S, Metcalf CA, Segal ZV. Web-based
intervention in mindfulness meditation for reducing residual depressive symptoms and
relapse prophylaxis: a qualitative study. J Med Internet Res. 2014;16(3).
175. The National Board of Health and Welfare. Swedish Cancer Registry. [2016-0321]; Available from:
https://www.socialstyrelsen.se/register/halsodataregister/cancerregistret/inenglish.
176. Statistiska centralbyrån (Statistics Sweden). Longitudinell integrationsdatabas för
Sjukförsäkrings- och Arbetsmarknadsstudier (LISA). (Longitudinal Integration
Database for Health Insurance and Labour Market Studies) (In Swedish). 2011 [201603-21]; Available from: http://www.scb.se/lisa/.
177. Cause of Death 2014 (Dödsorsaker 2014). Stockholm: The National Board of
Health and Welfare (Socialstyrelsen), 2015.
178. Försäkringskassan (Social Insurance Agency). MiDAS: Sjukpenning och
Rehabiliteringspenning, version 1.02. (MiDAS: Sickness benefit and
Rehabilitation benefit) (In Swedish). 2011 [2016-03-21]; Available from:
https://www.forsakringskassan.se/wps/wcm/connect/f1e0dce5-e310-4d6d-8076d4493534c10b/MiDAS_Sjukpenning_och_rehabiliteringspenning_Version_1_02.pdf?
MOD=AJPERES.
179. Connor-Smith JK, Flachsbart C. Relations between personality and coping: a
meta-analysis. J Pers Soc Psychol. 2007;93(6):1080-107. Epub 2007/12/13.
180. Compas BE, Beckjord E, Agocha B, Sherman ML, Langrock A, Grossman CI, et
al. Measurement of coping and stress responses in women with breast cancer.
Psychooncology. 2006;15(12):1038-54.
181. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Introduction to metaanalysis. West Sussex, England: John Wiley & Sons (STMS); 2009.
182. Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based method of testing
and adjusting for publication bias in meta-analysis. Biometrics. 2000;56(2):455-63.
183. Kabat-Zinn J. Full catastrophe living: using the wisdom of your body and mind to
face stress, pain, and illness. New York: Delacorte Press; 1990.
184. Beck JG, Grant DM, Read JP, Clapp JD, Coffey SF, Miller LM, et al. The Impact
of Event Scale –Revised: Psychometric properties in a sample of motor vehicle
accident survivors. Journal of anxiety disorders. 2008;22(2):187-98.
185. Chesney MA, Neilands TB, Chambers DB, Taylor JM, Folkman S. A validity and
reliability study of the coping self-efficacy scale. British Journal of Health Psychology.
2006;11(Pt 3):421-37.
186. Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Using self-report
assessment methods to explore facets of mindfulness. Assessment. 2006;13(1):27-45.
187. Frattaroli J. Experimental disclosure and its moderators: a meta-analysis. Psychol
Bull. 2006;132(6):823-65.
188. Niles AN, Haltom KE, Mulvenna CM, Lieberman MD, Stanton AL. Effects of
expressive writing on psychological and physical health: the moderating role of
emotional expressivity. Anxiety, stress, and coping. 2014;27(1).

55

189. Ryff CD, Singer B. Psychological Well-Being: Meaning, Measurement, and
Implications for Psychotherapy Research. Psychotherapy and Psychosomatics.
1996;65(1):14-23.
190. Sheehan TJ, Fifield J, Reisine S, Tennen H. The Measurement Structure of the
Center for Epidemiologic Studies Depression Scale. Journal of Personality Assessment.
1995;64(3):507-21.
191. Ayala G, Elder J. Qualitative methods to ensure acceptability of behavioral and
social interventions to the target population. Journal of Public Health Dentistry.
2011;71 69-79.
192. Quesenbery W. The five dimensions of usability. In: Albers M, Mazur B, editors.
Content and Complexity Routledge; 2003.
193. Mathieu E, Barratt A, Carter S, Jamtvedt G. Internet trials: participant experiences
and perspective. BMC Medical Research Methodology 2012;2012(12):162.
194. Graneheim U, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ Today.
2004;24(2):105-12.
195. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual
Health Res. 2005;15(9):1277-88.
196. MacQueen KM, E. McLellan, K. Kay, and B. Milstein. Codebook development
for team-based qualitative analysis. Cultural Anthropology Methods Journal 1998;10
(12):31–6.
197. Kvillemo P, Brandberg Y, Bränström R. Feasibility and outcomes of an internetbased mindfulness training program: a pilot randomized controlled trial. JMIR Ment
Health. 2016;3(3):e33.
198. Kazdin A. Research design in clinical psychology 4ed. Boston: Allyon & Bacon;
2002.
199. Ludvigsson JF, Almqvist C, Bonamy AK, Ljung R, Michaelsson K, Neovius M, et
al. Registers of the Swedish total population and their use in medical research. Eur J
Epidemiol. 2016;31(2):125-36.
200. Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim JL, Reuterwall C, et
al. External review and validation of the Swedish national inpatient register. BMC
Public Health. 2011;11:450.
201. Barlow L, Westergren K, Holmberg L, Talback M. The completeness of the
Swedish Cancer Register: a sample survey for year 1998. Acta Oncol. 2009;48(1):2733.
202. Rothman K. Modern epidemiology. 3 ed. Philadelphia: Lipincott Williams and
Wilkins; 2008.
203. Copeland KT, Checkoway H, McMichael AJ, Holbrook RH. Bias due to
misclassification in the estimation of relative risk. Am J Epidemiol. 1977;105(5):48895.
204. Hosmer JDW, Lemeshow S, Sturdivant RX. Applied logistic regression. 3 ed:
John Wiley & Sons, Inc; 2013.
205. Haidich AB. Meta-analysis in medical research. Hippokratia. 2010;14(Suppl
1):29-37.
206. Grossman J, Mackenzie FJ. The randomized controlled trial: gold standard, or
merely standard? Perspect Biol Med. 2005;48(4):516-34.
207. Miller FG, Colloca L, Kaptchuk TJ. The placebo effect: illness and interpersonal
healing. Perspect Biol Med. 2009;52(4):518-39.
208. Paulhus D. Socially desirable responding: The evolution of a construct. In: Shaver
P, Wrightsman L, editors. Measures of personality and socialpsychological attitudes.
New York: Academic Press 1991.

56

209. Kahan BC, Jairath V, Doré CJ, Morris TP. The risks and rewards of covariate
adjustment in randomized trials: an assessment of 12 outcomes from 8 studies. Trials.
2014;15:139-.
210. Gueorguieva R, Krystal JH. Move over ANOVA: progress in analyzing repeatedmeasures data and its reflection in papers published in the Archives of General
Psychiatry. Arch Gen Psychiatry. 2004;61(3):310-7.
211. Twisk J. Applied longitudinal data analysis for epedemiology. 2 ed. UK:
Cambridge University Press; 2013.
212. Wennman-Larsen A, Olsson M, Alexanderson K, Nilsson M, Petersson L. Arm
morbidity and sick leave among working women shortly after breast cancer surgery.
European Journal of Oncology Nursing. 2013;17(1):101-6.
213. Leijon O, Josephson M, Osterlund N. How common is change of primary
diagnosis during an episode of sickness benefit? A register study of medical sickness
certificates issued 2010-2012 in Sweden. Scandinavian journal of public health.
2015;43(1):44-51.
214. Hollander A. Social inequalities in mental health and mortality among refugees
and other immigrants to Sweden - epidemiological studies of register data. Glob Health
Action 2013.
215. Gaston-Johansson F, Fall-Dickson JM, Nanda JP, Sarenmalm EK, Browall M,
Goldstein N. Long-term effect of the self-management comprehensive coping strategy
program on quality of life in patients with breast cancer treated with high-dose
chemotherapy. Psychooncology. 2013;22(3):530-9.
216. Bränström R, Kvillemo P, Brandberg Y, Moskowitz JT. Self-report mindfulness as
a mediator of psychological well-being in a stress reduction intervention for cancer
patients-a randomized study. Ann Behav Med. 2010;39(2):151-61.
217. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of mindfulness-based
therapy on anxiety and depression: A meta-analytic review. J Consult Clin Psychol.
2010;78(2):169-83.
218. Henderson VP, Clemow L, Massion AO, Hurley TG, Druker S, Hebert JR. The
effects of mindfulness-based stress reduction on psychosocial outcomes and quality of
life in early-stage breast cancer patients: a randomized trial. Breast cancer research and
treatment. 2012;131(1):99-109.
219. Bower JE, Crosswell AD, Stanton AL, Crespi CM, Winston D, Arevalo J, et al.
Mindfulness meditation for younger breast cancer survivors: A randomized controlled
trial. Cancer. 2015;121(8):1231-40.
220. Hudlicka E. Virtual training and coaching of health behavior: example from
mindfulness meditation training. Patient Educ Couns. 2013;92(2):160-6.
221. Altschuler A, Rosenbaum E, Gordon P, Canales S, Avins AL. Audio recordings of
mindfulness-based stress reduction training to improve cancer patients' mood and
quality of life--a pilot feasibility study. Support Care Cancer. 2012;20(6):1291-7.

57

