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Abstract

With the favorable trend regarding survival of cancer in the Western world,
there is an increasing focus among patients, clinicians, researchers, and
politicians regarding cancer survivors’ health and well-being. Their number is
rapidly growing and more than 3 % of the adult populations in Western
countries have survived cancer for 5 years or more. Cancer survivors are at
increased risk for a variety of late effects after treatment, some life-threatening
such as secondary cancer and cardiac diseases, others might negatively impact
on their daily functioning and quality of life. The latter might include fatigue,
anxiety disorders and difficulties returning to work while depression does not
seem to be more common among survivors than in the general population. Still,
the majority of survivors regain their health and social functioning. The field of
cancer survivorship research has been rapidly growing. Models for follow-up
care of cancer survivors have been proposed, but how to best integrate the
knowledge of the field into clinical practice with adequate follow-up of cancer
survivors at risk for developing late effects is still an unsolved question.

C. E. Kiserud (&) � A. A. Dahl � J. H. Loge � S. D. Fosså
National Resource Center for late effects after Cancer Treatment, Oslo University Hospital,
Radiumhospitalet, 4953 Nydalen 0424, Oslo, Norway
e-mail: CKK@ous-hf.no

A. A. Dahl
e-mail: a.a.dahl@ibv.uio.no

J. H. Loge
e-mail: j.h.loge@medisin.uio.no

S. D. Fosså
e-mail: s.d.fossa@medisin.uio.no

U. Goerling (ed.), Psycho-Oncology, Recent Results in Cancer Research 197,
DOI: 10.1007/978-3-642-40187-9_8, � Springer-Verlag Berlin Heidelberg 2014

103



Contents

1 General Aspects................................................................................................................... 104
2 Somatic Late Effects ........................................................................................................... 105

2.1 Second Cancer ............................................................................................................ 105
2.2 Cardiotoxicity ............................................................................................................. 106
2.3 Gonadal Dysfunction and Infertility .......................................................................... 106
2.4 Peripheral Neuropathy................................................................................................ 107
2.5 Muscle and Skeletal Effects....................................................................................... 107

3 Fatigue ................................................................................................................................. 108
4 Anxiety and Depression ...................................................................................................... 109

4.1 Fear of Recurrence ..................................................................................................... 110
4.2 Posttraumatic Stress Disorder .................................................................................... 110

5 Cognitive Problems ............................................................................................................. 111
6 Sexual Problems .................................................................................................................. 111
7 Work and Economy............................................................................................................. 112
8 Marriage Rates..................................................................................................................... 113
9 Lifestyle Factors .................................................................................................................. 114
10 Follow-up Care Organization............................................................................................ 114
11 Cancer Survivorship Research .......................................................................................... 116
References.................................................................................................................................. 117

1 General Aspects

The number of cancer survivors has been steadily increasing in the Western world
during the last decades due to increasing cancer incidence, better diagnostic
procedures, and more effective treatment modalities. Today, the relative 5-year
survival is 60–65 % for patients diagnosed with cancer (American Cancer Society
2012, Verdecchia et al. 2007). In Norway, cancer survivors alive C5 years from
diagnosis represent 3.3 % of the total population (The Cancer Registry of Norway
2010). For some cancer types such as testicular cancer, breast cancer, and
Hodgkin’s lymphoma, the 5-year relative survival exceeds 90 %. According to
cancer types the most common survivor groups are survivors of female breast,
prostate, colorectal, and gynecologic cancer (American Cancer Society 2012).

Cancer survivorship can be defined differently according to time since diagnosis
and state of the tumor, and for this chapter we define a cancer survivor as a person
who has lived at least 5 year beyond diagnosis and is regarded as tumor-free.

The favorable development as to survival after a cancer diagnosis has been
followed by a growing clinical and scientific interest concerning health and quality
of life among cancer survivors.

Chemotherapy, radiotherapy, surgery, and hormone therapies are the mainstay
of cancer treatment, and they are often combined in various multimodal treat-
ments. Adverse effects may occur during these treatments, and eventually continue
for a long time after treatment or become permanent. Other adverse effects have
their onset some time after treatment has been terminated, but then continue for a
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long time. Thus, cancer survivors are at increased risk of various medical and
psychosocial complications (Fossa et al. 2008, Fosså and Vassilopoulou et al.
2008). Some late effects might be life-threatening, such as second cancer or car-
diovascular disorders, while others such as hypogonadism, infertility, sexual
dysfunctions, or chronic fatigue (CF) might have negative impact of the survivors’
daily function and quality of life, but do not threaten their lives.

One of the challenges related to studies of late effects is that some late effects
like second cancer and cardiovascular diseases typically emerge many years after
the termination of treatment. Results of such studies might not completely reflect
the risk experienced by patients diagnosed today, since they undergo therapies
which have been modified compared to those used 10–20 years ago. Therefore, the
studies of late effects by its nature most often lag behind treatment currently given.
Concerning new and improved treatments we will have to wait 10–30 years in
order to identify their adverse effects. And so the chase for late effects will go on.

Many of the conditions that are described as late effects, like sexual dysfunc-
tion, cardiovascular disorders, and fatigue, are also prevalent in the general pop-
ulation. The prevalence of these conditions increase with older age and cancer is
primarily a disease of older age since two-third of cancers is diagnosed after
60 years of age.

The goals of survivorship care are twofold: (1) To reduce the risk or cancer
recurrence, second cancer and other severe diseases, and adverse effects. (2) To
alleviate existing and expected physical and psychological adverse effects. These
goals have several challenging implications: (1) To what extent shall cured cancer
patients be informed of risks far in the future? (2) How often and how intensively
shall survivors be screened for possibly upcoming severe adverse effects? (3)
Considering the rapidly growing number of cancer survivors, how shall their
health care be organized? To our knowledge there are no countries yet that have
found the definite answers to these challenges.

In this chapter we will give an overview of the field of cancer survivorship,
including the most important somatic, psychological, and psychosocial late effects
and aspects regarding follow-care of cancer survivors and challenges for research
in survivorship issues.

2 Somatic Late Effects

Approximately 15 % of cancer survivors will be bothered with treatment-related
somatic late effects. An overview of the most important is presented here.

2.1 Second Cancer

Selected groups of cancer survivors are shown to have increased risk for devel-
opment of a second cancer, which might be related to an iatrogenic effect of the
cancer therapy and/or a genetic predisposition. Treatment-related solid second
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cancers are usually diagnosed at a latency of 10–30 years after radiotherapy, and
their development is related to the radiation dose within the target field, but also to
scattered irradiation beyond the field borders. A typical example is development of
breast cancer after mediastinal irradiation/mantle field irradiation for Hodgkin’s
lymphoma (Swerdlow et al. 2000) and esophageal cancer after thoracic radio-
therapy in women with breast cancer (Morton et al. 2012).

During the last two, decades increasing documentation has emerged that
cytotoxic drugs in a dose-dependent manner are carcinogenic leading to an
increased risk of leukemia (Travis et al. 1999; Kollmannsberger et al. 1998), but
also of solid tumors (Swerdlow et al. 2001, Fung et al. 2013)

The association between second cancer and cytotoxic treatment (radiotherapy,
cytostatics) has been one of the strongest arguments for the development of risk-
adapted strategies in order to reduce the treatment burden as much as possible,
while maintaining the highest possible cure rate.

2.2 Cardiotoxicity

Dependent of their previous treatment long-term cancer survivors may develop
asymptomatic or symptomatic left ventricle dysfunction, heart failure, premature
coronary atherosclerosis, arrhythmia, or sudden cardiac death, most often due to
myocardial infarction (Lenihan et al. 2013). Mediastinal radiotherapy and treat-
ment with certain cytotoxic drugs (antracyclines, trastuzumab) represent well-
known cardiotoxic risk factors, with clear dose–effect associations to cardiac
dysfunction. Age below 15 years at primary treatment increases the risk. Increased
risk of late cardiotoxicity (after 5–30 years) is also reported in breast cancer
survivors who have undergone adjuvant cytotoxic treatment (thoracic radiother-
apy, systemic cytostatics) (Darby et al. 2013). The European Society of Medical
Oncology has recently published recommendations regarding the early detection
of cardiotoxicity in patients at risk (Curigliano et al. 2012), but currently there is
no international consensus about the optimal procedure for early detection or
follow-up of cancer survivors at increased risk of cardiotoxicity.

In addition to a direct cardiac injury due to cytotoxic treatment, the develop-
ment of metabolic syndrome (overweight, hyperlipidemia, hypertension, hyper-
glycosuria) represents a risk to the heart. This syndrome is described in long-term
testicular (Haugnes et al. 2010, Willemse et al. 2013) and ovarian cancer survivors
after cisplatin-based chemotherapy (Liavaag et al. 2009), but is also responsible
for the increased risk of cardiac mortality in prostate cancer patients in particular
after long-term androgen deprivation therapy (Kenney et al. 2012). Patients at risk
should therefore be educated about the importance of a healthy life style (physical
activity, healthy diet, no smoking, and moderate use of alcohol).
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2.3 Gonadal Dysfunction and Infertility

All surgery, radiotherapy, chemotherapy, and long-term hormone treatment can
lead to primary or secondary hypogonadism dependent on whether the damage
primarily affects the testicles/ovaries or the pituitary gland/hypothalamus. In
addition, the transport of the ovum or the sperm cells may be impeded by fibrosis
or stenosis of the ducts because of surgery or radiotherapy.

There are important gender-related differences as to development, prevention,
and possible therapy of treatment-related hypogonadism in cancer survivors. After
low or intermediate doses of most cytotoxic drugs or after testicular irradiation of
less than 2 Gy the sperm cell production can recover as long as spermatogonial
stem cells are preserved. The testosterone producing Leydig cells are relatively
resistant to chemotherapy and radiotherapy. Severe endocrine hypogonadism is
therefore rare after cancer treatment in males. However, clinicians should keep in
mind that long-term cancer survivors’ testosterone production appears to decrease
faster than observed during physiological aging in the male general population.

The situation as to recovery of gonadal function is different in female survivors.
At birth the ovaries contain approximately 10 million follicles. This number
decreases along with aging up to menopause without replacement of follicles lost
each month. After radiotherapy and chemotherapy the loss of follicles is accel-
erated. As no recovery is possible, female survivors are at risk of premature
endocrine and exocrine ovarian failure (menopause before the age of 40).

Treatment of endocrine gonadal failure is based on the application of testos-
terone or estrogens, however, with important contra-indications in survivors after
prostate and breastcancer. Prevention is the best way to limit infertility problems in
cancer survivors. Updated guidelines are repeatedly published (Kenney et al. 2012;
Metzger et al. 2013). Pretreatment sperm cell cryopreservation has been used for
many years in adult male cancer patients, but is problematic in pre-pubertal boys.
Pretreatment ovarian or testicular tissue cryoconservation is still experimental, but
reimplantation of thawed ovarian tissue has been followed by pregnancies in a few
cancer survivors after reimplantation of cryopreserved ovarian tissue. Overall
pregnancy rates after adult-onset cancer are decreased by 26 % in male and by
39 % in female cancer patients compared to the general population. After
implementation of risk-adapted cancer therapy, this discrepancy has been reduced
for selected cancer types during the last three decades (e.g., in testicular cancer
survivors or male survivors after Hodgkin‘s lymphoma) (Stensheim et al. 2011).

2.4 Peripheral Neuropathy

One of the most common late effects (20–30 %) is peripheral neuropathy caused
by chemotherapy containing vinca alkaloids, cisplatin, or taxanes (Windebank and
Grisold 2008). For some patients the complaints are limited to numbness of soles
of the feet, whereas others suffer from pain in the legs that might cause severe
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sleeping problems. Cisplatin is in addition ototoxic and can lead to tinnitus and
hearing loss (Brydøy et al. 2009, Oldenburg et al. 2007). Though the latter toxicity
most often is restricted to decibel frequencies of[4000 Hz, severe ototoxicity has
a negative impact on a person’s social and professional life.

2.5 Muscle and Skeletal Effects

As proliferating cells are particularly sensitive to any cytotoxic treatment, radio-
therapy to the skeleton and muscles in young adults can be followed by severe
muscle atrophy and retarded growth of bones. The negative impact of the target
dose is increased by chemotherapy with radiosensitizing drugs (Actinomycin D,
Anthracyclines, Cisplatin) often applied as a part of multimodal therapy.

In breast cancer survivors reduced function of the ipsilateral arm/shoulder, pain
and/or lymphoedema have represented frequent complaints, but the incidence of
these late effects has been reduced after the introduction of breast conserving
surgery and improved radiotherapy techniques (Nesvold et al. 2011)

Osteoporosis related to male and female endocrine hypogonadism may become
a problem in all cancer survivors (Lustberg et al. 2012). Prostate cancer and breast
cancer survivors are at particular high risk of developing this late effect as com-
plete intermittent or permanent hypogonadism is an important part of their treat-
ment. Today several drugs are available which together with Vitamin D, calcium
application and physical activity reduce the risk of osteoporosis by nonhormonal
mechanisms (Zoledronic acid, Denosumab).

3 Fatigue

Fatigue is defined as a subjective experience of tiredness, exhaustion, and lack of
energy (Radbruch et al. 2008). Formal diagnostic criteria for ‘‘cancer-related
fatigue’’ (CRF) as a syndrome were proposed in 1998, but has attracted relatively
little attention in the scientific community (Donovan et al. 2013). In this context
fatigue is regarded as a symptom.

For most cancer patients, fatigue is experienced as a side-effect during treat-
ment and resolves by recovery from therapy. This can be conceptualized as acute
fatigue. However, for some patients, fatigue may persist for years after completed
cancer therapy and without any signs of active cancer disease. The term CF,
defined as fatigue lasting for 6 months or more or after the stimuli has ended,
applies well to such fatigue because the term differentiates between fatigue as part
of everyday strains such as acute infections or psychosocial strains and the feeling
of being chronically exhausted. Such a distinction is also supported by the fact that
fatigue is a very common symptom in the general population (Loge et al. 1998).
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The prevalence of fatigue among cancer survivors vary by assessment method,
cancer type and definitions, but most prevalence figures vary between 19 and 38 %
(Stone and Minton 2008). Survivors of Hodgkin lymphoma and breast cancer are
the types most studied. Recent data also indicate that fatigue is common among
long-term survivors of cancer in childhood and adolescence (Hamre et al. 2013).
Fatigue is therefore probably the commonest late effect across all cancer survivors.

The present knowledge about etiology and mechanisms of fatigue among dis-
ease-free cancer survivors is limited (Stone and Minton 2008). It is also unlikely
that any single mechanism will be identified because fatigue is multifactorial in
origin and is also observed across a variety of noncancer diseases and illnesses.
The etiology is therefore best considered as multifactorial, involving both physical
and psychological factors. Psychological distress, pain, sleep disturbance,
depression, anxiety, inactivity, late medical effects, inflammation, and anemia
have all been associated with CRF (Stone and Minton 2008). Except for anemia,
all are relevant in relation to CRF among cancer survivors.

Interventions to improve CRF among cancer survivors broadly fall into three
categories; drug interventions, exercise interventions, and psychosocial interven-
tions (Stone and Minton 2008). A recent update of a 2008 Cochrane review on
drug therapy concluded that psychostimulants are promising but large-scaled
randomized controlled trials are warranted (Minton et al. 2010). However, many of
the reviewed studies included cancer patients with active disease, and the
administration of psychostimulants to disease-free cancer survivors has ethical and
legal aspects that need to be clarified. Exercise interventions, mostly consisting of
graded aerobic exercise, have slightly to moderate positive effects upon CRF
among cancer patients in general (Cramp and Daniel 2008). The strongest effects
were observed among cancer survivors, but optimal type, amount and timing of
interventions need to be sorted out. Psychosocial interventions include education,
coping strategy training, behavioral therapy, cognitive therapy, and supportive
therapy. These interventions have slight to moderate effects (Pachman et al. 2012).
Education about fatigue, teaching self-care, energy conservation and activity
management are easily applied in ordinary clinical contexts. In combination with
sleep regulation focusing on night-time sleep, rest without sleeping during day-
time, and graded physical exercise, are the best documented interventions that are
applicable in ordinary clinical practice.

4 Anxiety and Depression

Longitudinal studies of depression and anxiety after cancer diagnosis suggest that
the high early prevalence rates fall slowly over time. The prevalence of depression
in long-term cancer survivors was similar to that of healthy controls (Mitchell et al.
2013). The proportion of depressed individuals among spouses of cancer survivors
was similar to that of survivors.
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Some studies have observed low levels of depression and distress as well as
good quality of life (QOL) in long-term cancer survivors. In several studies QOL
in long-term cancer survivors is similar to that of the general population (Mykletun
et al. 2005).

In contrast, the risk of anxiety disorders is significantly higher among cancer
survivors than among healthy controls. Anxiety has also been reported to be as
common in spouses as in survivors (Mitchell et al. 2013). In the time frame of
10 years since diagnosis, anxiety shows a more persistent pattern than depression.
The distribution of anxiety disorders among cancer survivors did not differ from
that of the general population (Greer et al. 2011). In general, presence of anxiety
has a negative effect on QOL. The common factor may be distressed (type D)
personality, which is the conjoint effect of negative affectivity and social inhibi-
tion. The prevalence of type D personality among cancer survivors (19 %) is
similar to the general population (13–24 %), but such survivors are at increased
risk for impaired QOL and mental health problems (Mols et al. 2012).

4.1 Fear of Recurrence

Recently, more empirical studies have addressed fear of recurrence (Simard et al.
2013). Although defined in various ways, increasing consensus focuses on a fear
that cancer could return or progress in the same place or in another part of the
body. Various definitions have lead to multiple self-report measures for assessment
of fear of recurrence without international recommendations so far (Thewes et al.
2012). This situation may also explain the wide range of prevalence rates reported.
According to the review of Simard et al. (Simard et al. 2013) based on 130 papers,
across cancer sites, 39–97 % of cancer survivors reported fear of recurrence,
22–87 % reported moderate to high degree, and 0–15 % high degree of such fear.
Fear of recurrence seems to remain stable over time, even if the risk of recurrence
decreases as time goes on. This finding points to an element of irrationality in fear
of recurrence which is common to all kinds of pathological anxiety. The risk of
recurrence among long-term testicular cancer survivors is minimal, but still 7 %
reported ‘very high’ and 24 % ‘quite a bit’ fear of recurrence in our national
Norwegian follow-up study (Skaali et al. 2009). This finding has to be considered
in the light of the ‘focusing illusion’ phenomenon which implies considerable
exaggeration if people are asked to focus on just one factor concerning their well-
being (Kahneman et al. 2006).

4.2 Posttraumatic Stress Disorder

Posttraumatic Stress Disorder (PTSD) is a mental disorder due to exposure to a
life-threatening event either personally or as a bystander. Since 1994 ‘‘being
diagnosed with a life-threatening illness’’ has been defined as such a potentially
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traumatic event, and the studies of PTSD among cancer patients have flourished
since then. The PTSD symptoms are quite specific with intrusion in the mind of
experiences of cancer diagnosis and treatment, and avoidance and hypervigilance
in relation to all associations with cancer. The level of PTSD symptoms is regu-
larly high during diagnosis and treatment and then the level gradually tapers off.

Most studies of cancer survivors do not report elevated prevalences of PTSD in
cancer survivors compared to the general population. These findings indicate that
getting cancer on a group level is not among the most potent traumas in life.
However, Smith et al. reported a prevalence of 37 % among survivors of non-
Hodgkin lymphomas at a median of 12.9 years after diagnosis, indicating that
cancer may be a tougher trauma than expected (Smith et al. 2011). However, in
Germany Mehnert and Koch found that 12 % of breast cancer survivors had
persistent PTSD ([60 months after diagnosis) (Mehnert and Koch 2008). This
prevalence is similar to that observed in the general German female population.
Presence of PTSD was associated with younger age, lower level of education, less
social support, and progressive disease. These risk factors as well as previous
traumas, mental disorders, chemotherapy, and somatic-comorbidity are reported in
many studies.

5 Cognitive Problems

Subjective cognitive problems cover cancer patients’ complaints concerning
memory, concentration, word finding, planning, and doing multiple tasks. A
considerable proportion of patients describe such problems when treated with
chemotherapy. However, usually these complaints follow the course of anxiety
and depression with gradual reduction over time. A minority gets permanent
subjective problems. In an American population study, 14 % of cancer patients
(brain tumors excluded) reported subjective cognitive complaints versus 8 %
among cancer-free controls (Pierre et al. 2011).

Objective evidence for cognitive problems can be documented through neu-
ropsychological tests. Koppelmanns et al. reported considerable neuropsycholog-
ical deficits in long-term breast cancer survivors compared to cancer-free controls
(Koppelmanns et al. 2012). This result has been replicated in several studies with
repeated measurements showing long-term neuropsychological deficits particu-
larly after chemotherapy. Functional brain imaging can visualize reduced metab-
olism in relevant brain areas during neuropsychological testing. For example, de
Ruiter et al. showed that long-term breast cancer survivors treated with high-dose
chemotherapy 10 years previously, showed significantly less metabolic activation
under testing compared to controls (Ruiter et al. 2011).

One problem within this field is the lack of correspondence between subjective
complaints and objective findings, which should not be hold against the patient.
Another is that cognitive reduction is multifactorial, which makes it difficult to
tease out the specific effect of chemotherapy among other factors. For the clinician
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it is important to keep in mind that cognitive reduction can be a long-term adverse
effect after cancer therapy, and that this effect may reduce work ability in
particular.

6 Sexual Problems

In this field clinicians should be aware of two facts: (1) Various sexual problems
are common in the general population, and information about precancer function is
important, not least in order to understand to what extent preexisting problems
later on are attributed to cancer. (2) After cancer treatment the optimal aim is to
regain the precancer level of sexual function. Cancer hardly improves sexual
function, although more openness and emotionality between partners eventually
can improve intimacy.

A useful distinction is to separate sexual function in younger and older cancer
survivors. Younger survivors are more sexually active, and fertility (see separate
section) is still an important issue. Younger survivors concerns mainly survivors of
breast and gynecological cancer, lymphomas and other hematological cancers, and
sarcomas and testicular cancer. Finally, a general complaint is the lack of com-
munication about sexuality between survivors and both clinicians and general
practitioners.

There are few studies of sexuality in long-term survivors. A recent review did
not specify time of survival and was thereby less helpful (Bober and Varela 2012).
The same critique can be raised toward a review of studies in gynecological cancer
survivors (Abbott-Anderson and Kwekkeboom 2012).

Among younger survivors the issue of sexual function in long-term testicular
cancer survivors has been debated, however the controlled study with the largest
sample, hardly observed significant differences from population-based controls
(Dahl et al. 2007). In contrast, long-term male survivors of lymphomas had sig-
nificantly poorer sexual function than such controls (Kiserud et al. 2009). Young
female breast cancer patients often experience long-term lack of sexual interest.
The attitude of their partners toward their body and femininity is very important
for their sexual well-being. Premature menopause and hormone therapy also is of
considerable importance, but less so for long-term survivors.

Most of the same issues are relevant for older breast cancer survivors. In
gynecological cancer survivors lack of interest, vaginal dryness, and pains during
intercourse are common complaints. Colorectal cancer is followed by high rates of
sexual dysfunctions in both males and females at a mean of 4 years since diagnosis
(Ousten et al. 2012). Both radical prostatectomy and radiotherapy for prostate
cancer as well as adjuvant hormone treatment are mostly followed by severe long-
term erectile dysfunction, and sexual recovery is seldom achieved (Wittmann et al.
2009).
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7 Work and Economy

Work ability is a concept which covers a person’s ability to take part in ordinary
work life and has three components: physical, mental, and social ability (van den
Berg et al. 2009). Cancer most often infers a weakening of the physical work
ability that can be temporary or permanent. However, cancer can also affect the
mental and social work ability. In the Nordic countries over 80 % of men and
women are active in work life, the big difference being that most of the men, but
only half of the women hold full-time work. For those at work, when they get their
cancer diagnosis, return to work is the first important issue. Within 2 years after
diagnosis approximately 60 % (range 30–93 %) reenter work life (Taskila et al.
2007). Based on 26 studies, de Boer et al. reported a general unemployment rate of
33.8 % in cancer patients compared to 15.2 % in controls (RR 1.37, 95 %CI
1.21–1.55) (Boer et al. 2009).

These findings point not only to return to work, but also to the problem of
staying at work for cancer survivors. Several studies have examined the problems
of cancer survivors at the workplace. Most studies concern women with breast
cancer who report that cognitive problems, hot flashes, and arm-shoulder mor-
bidity reduced their work productivity. Pain in general and fatigue were common
problems for survivors of both genders. In patients treated with surgery for prostate
cancer physical tasks like lifting and stooping, can be associated with socially
incapacitating urinary leakage, but cognitive problems at work were also common
in men treated for prostate cancer. Difficulties of coping with previous job
demands and expectation of employers and colleagues were common. Interest-
ingly, over-protectiveness from colleagues was also commonly reported as a
problem. Follow-up studies concerning stability in work life over time are
uncommon so far. In our unpublished studies of testicular cancer survivors and
survivors of breast cancer stage I, we observed that long-term stability in work life
in these groups of cancer survivors which have very good prognosis, was similar to
that of the general population.

When work ability is permanently reduced, persons have to leave the work
force and go on to disability pension. Compared to matched controls without
cancer, survivors have a significantly higher rate of disability pension (Carlsen
et al. 2008, Hauglann et al. 2012) Compared to being at work, disability pension
implies an income reduction, and several studies have shown that cancer survivors
have permanently lower income compared to matched controls without cancer.
However, due to generous welfare compensations in Norway the income reduction
for cancer survivors is small compared to the general population (Syse and
Tønnessen 2012).

Cancer survivors as a group display a reduction in working hours and [10 %
decline in overall earnings. There are differences across diagnoses with survivors
of lymphomas, lung, brain, bone, colorectal, and head-and neck cancer being
mostly affected by decline in earnings. Other factors negatively effecting upon
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earnings are low level of education, lower social support, chemotherapy, self-
employment, shorter tenure in the job, and part-time work (Mehnert 2011).

8 Marriage Rates

Marriage rate is a relevant outcome among survivors of cancers hitting in child-
hood, adolescence, and early adulthood. Generally, negative effects upon marriage
rates are depending upon several disease-treatment and host-related factors
including late medical effects and their interplay. Further, cultural and societal
differences might modify or exaggerate the effects implying that findings from one
country not necessarily are transferrable to other countries with for example dif-
ferent school or health care systems (Syse and Geller 2011).

A registry-based study from Norway including all Norwegian cancer survivors
17–44 years old diagnosed in the period 1974–2001, found the marriage rates of
survivors of most types of cancer to be similar to the age-matched Norwegian
population as a whole. Some subgroups such as women with brain and breast
cancer had lower marriage rates than their cancer-free counterparts (Syse 2008).

9 Lifestyle Factors

Lifestyle factors are important for cancer survivors since they represent risk factors
for relapse of the primary cancer, development of secondary cancer, and devel-
opment of comorbid diseases, like diabetes, which reduce the health status and
quality of life of the survivors.

The lifestyle factors are well-known: smoking, diet, low physical activity, and
high alcohol consumption. Although the severe consequences of unhealthy life-
style are well-known, permanent lifestyle changes have proved difficult to
implement by health campaigns or other types of mass influence. Getting cancer
has been considered a ‘‘teachable moment’’ for life style change, but even rather
intensive long-term interventions report only moderate success.

Compared to men in the general population, a higher proportion of testicular
cancer survivors are daily smokers (Thorsen et al. 2005).

Although regular alcohol intake is associated with increased risk for many types
of cancer, the relation of such a habit with cancer recurrence and morbidity is
unclear. However, the risk for development of additional comorbid somatic dis-
eases is considerable.

Obesity increases the risk of cancer recurrence and mortality, particularly in
survivors of breast and prostate cancers (Ligibel 2012). However, weight gain in
the survivorship period does not represent a significantly increased risk for these
outcomes, and weight loss does not seem to reduce the risk. However, weight loss
is important for physical function and reduces the risk for lifestyle diseases like
diabetes or hypertension. Among six prospective cohort studies, five have reported
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a decreased risk of cancer recurrence and related death if the survivors engage in
modest levels of physical activity. The documentation is most convincing for
survivors of breast, colon and prostate cancer, and concerns walking for 3 h a
week at an average pace.

10 Follow-up Care Organization

Follow-up practices for long-term cancer survivors are probably suboptimal in
most countries both regarding content and organization. Specialized late-effects
clinics have been established in some countries and most of them provide care for
survivors of childhood cancers. However, the evidence base for the effects of
different models is presently weak (Earle and Ganz 2012). For providers, the
challenge is to develop and institute care models that address the needs of the fast
growing population of survivors. To our knowledge, the only European national
initiative has been launched in Great Britain, the National Cancer Survivorship
Initiative (http://www.ncsi.org.uk/). In the United States, both the American
Cancer Society and the National Cancer Institute are engaged in developing cancer
survivorship care. Due to differences in cultures, resources, and structure of health
care systems, models found to be effective in one setting are not necessarily
optimal in other settings.

Follow-up of cancer survivors includes three distinct parties: the specialist with
expertise of the disease, treatment and risk for late effects; the Primary Care
Physician (PCP) with specific knowledge of their patients but often not updated on
their risks for late effects; and finally the patient with his/her level of knowledge,
attitudes and behavior. Follow-up care might theoretically be delivered by the
specialist, the PCP or combinations of the two (shared care). A fourth option is to
give the survivor the full responsibility without involving the health care system
unless the survivor asks for it.

Follow-up by the treating oncologist for all cancer survivors is not feasible due
to lack of manpower and resources in general. Further, not all survivors are in need
of specialized follow-up care, and the National Cancer Survivorship Initiative has
estimated that about 75 % of all survivors can manage their health themselves with
support from the primary health care system (http://www.ncsi.org.uk/). On this
background, the concept of risk-based care has been launched and includes
development of a systematic plan for prevention and surveillance based on risks
associated with the cancer therapy, genetic predispositions, the survivors’ lifestyle
and comorbidities (Oeffinger and McCab 2006).

For the cancer survivor to be able to make the optimal decisions regarding own
present and future health, they need information regarding the long-term health
risks they face and how to best handle them. The literature indicates that today’s
cancer survivors are not aware of their risks for later adverse health events (Kadan-
Lottick et al. 2002; Hess et al. 2011). These findings might not only relate to
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lacking information per se. We must also assume that the survivors have an
ambivalent wish for information about future health risks.

Survivorship care plans have been proposed as a means to operationalize the
recommendations regarding follow-up care. The idea is that a comprehensive care
summary and follow-up plan is written by the principal provider of the oncology
care. However, a recent randomized trial could not demonstrate positive effects of
such plans among survivors of breast cancer (Grunfeld et al. 2011).

Thus, the present status is that organization and content of follow-up care is still
under development. As stated by Earle and Ganz, in this setting it is timely not to
let the perfect be the enemy of the good (Earle and Ganz 2012).

11 Cancer Survivorship Research

With the shift from cancer having a poor prognosis to being curable diseases,
research questions assessing late effects, who are at particular risk of developing
them, how can they best be prevented and managed and how does having had
cancer impact upon the living conditions of the survivors, became increasingly
relevant as the number of survivors rapidly increased (Rowland et al. 2013).

At the start of cancer survivorship research in the 1970s, survivors of cancers
that had recently become curable, that hit early in life and the survivors had a long
life expectancy after cure such as childhood cancers, testicular cancers, and
Hodgkin’s lymphoma, first attracted the researchers’ attention. The research field
has later rapidly expanded, and by year 2011 nearly 17,500 citations related to
cancer survivorship science were identified (Rowland et al. 2013). The rapid
expansion includes studies of new groups of survivors and broadening of the
research field to include not only quantity of life but also the survivors’ quality of
life. Noteworthy is the finding that late medical effects continue to emerge decades
after end of treatment making continuous surveillance and research on their
mechanisms, prevention and treatment even more relevant now than 40 years ago.
In conjunction with the expansion of molecular biology, research on the mecha-
nisms of late effects has greatly advanced from year 2000 onward. In the same
period, models for providing health care to the survivors and their cost-effec-
tiveness have emerged as a new field of great relevance for the survivors them-
selves but also for health administrators and health authorities.

Representative national or regional cancer registries or not available in all
countries, but when they are, they provide unique opportunities for studying
unselected cohorts of survivors. Some research groups have studied survivors
previously included in clinical trials. As opposed to registry data, clinical trials
usually provide a broad range of variables for characterization of the exposure—
i.e., the disease and treatment, and the host at start of treatment. A limitation of
using participants form previous clinical trials is the very low rate of cancer
patients being included in trials, which infers that the study subjects are highly
selected and the findings will have limited external validity. Observational studies
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by postal questionnaires have probably been the most frequently used design.
Questionnaires specifically developed for cancer survivors have been developed
and tested (Pearce et al. 2008). Generic questionnaires, disease-specific ques-
tionnaires, or questionnaires specifically developed for cancer survivors have been
used. The generic questionnaires allow for comparisons with other populations
including the general population but lack cancer-specific content. The cancer-
specific questionnaires often include content of particular relevance for patients
receiving treatment but such content might be less relevant after treatment and
when the patient is cured. Cancer survivorship-specific questionnaires such as the
Impact of Cancer (IOC) scale (Zebrack et al. 2006) addresses important aspects of
survivorship such as personal growth, but has limitations regarding comparisons
with populations not affected by cancer. The terms health-related quality of life
(HRQOL) and quality of life have been used interchangeably although most
studies have used HRQOL-measures (Rowland 2007).

Some important challenges of particular relevance for cancer survivorship
research need to be pointed out. One is to define who is a cancer survivor. A
second challenge is to identify the survivors 10–20–30 years after end of treat-
ment. Legislations, the structure of the health care system and social mobility all
effect upon the possibility to identify the survivors. For example, in Norway due to
a unique personal identity number, a national uniform health care system and
relatively low social mobility, we have been able to identify nearly all survivors of
specific cancers more than 25–30 years after end of treatment. A third important
challenge is how to control for age-related health effects when for example
studying adult survivors in their 50s and 60s who were treated as children.
Choosing an optimal control group is therefore critical and needs careful con-
sideration. A fourth challenge is to have access to data that allows for detailed
description of the exposure and the patient at time of exposure. Most studies till
now have been cross-sectional and data on the exposure and the host at time of
exposure are often not available or very limited. Cross-sectionals designs limit the
possibility to draw inferences about causality. Fifthly, funding of research is a
challenge in many countries exaggerated by the present financial crisis. Finally,
the diversity of end-points, especially patient-reported, hinders comparisons of
findings across studies.
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