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1. Summary / Zusammenfassung

1.1 Summary

Cancer patients frequently report symptoms of cognitive impairment and posttraumatic stress.
Until recently, it was assumed that cognitive deteriorations in cancer patients are attributable
to neurotoxic effects of chemotherapy. However, new research indicates that cognitive
impairment cannot be caused by cancer treatment alone — most likely also cancer-related
posttraumatic stress affects cognition. Elucidating the causes of cognitive dysfunction and
posttraumatic stress in cancer patients is crucial for prevention and effective psychological

intervention.

This cumulative dissertation summarizes two publications of the prospective, longitudinal and
controlled COGNICARES-study, which were published in peer-reviewed international
journals with current impact factors that rank among the top 80% in the Journal Citation
Report. COGNICARES is the first large study that applied an extensive neuropsychological
test battery and a validated clinical interview at three assessment times, to measure cognitive
functioning and posttraumatic stress in women with mamma carcinoma and in a control
group. Prior to the start of any cancer treatment, limited cognitive impairment was found in
cancer patients, which was mediated by posttraumatic stress. Only few patients were
diagnosed with a full-blown acute or posttraumatic stress disorder (ASD, PTSD) but shortly
after the cancer diagnosis, more than 80% of patients experienced symptoms of PTSD, which
did not completely resolve during the first year after cancer diagnosis in the majority of
patients. Implications of the findings are discussed in the context of the recently published

Diagnostic and Statistical Manual of Mental Diseases-V (DSM-V).



Cognitive impairment & posttraumatic stress in breast cancer patients

1.2 Zusammenfassung

Krebspatienten klagen haufig iiber kognitive Probleme und Symptome einer
posttraumatischen Belastungsstérung. Bis vor kurzem wurde die Beeintrachtigung kognitiver
Funktionen ausschlieBlich auf die neurotoxische Wirkung von Chemotherapie zuriickgefiihrt.
Jingste Studien weisen hingegen darauf hin, dass kognitive Storungen bei Krebspatienten
nicht ausschlieBlich durch Chemotherapie verursacht sein konnen — vermutlich beeinflusst
zusitzlich krebsspezifischer, posttraumatischer Stress die kognitiven Féhigkeiten. Die
Aufklirung der Ursachen von kognitiver Dysfunktion und posttraumatischem Stress bei

Krebspatienten ist relevant fiir Pradvention und Therapie.

Diese kumulative Dissertation fasst zwei Artikel der prospektiven, kontrollierten
Langsschnittstudie COGNICARES zusammen, die in referierten (peer-reviewed)
Fachzeitschriften von internationalem Niveau verdffentlicht wurden. Die Zeitschriften haben
jeweils einen fachspezifischen Impact-Faktor, der dem Journal Citation Report zufolge zu den
besten 80% zédhlt. COGNICARES ist die erste groBangelegte Studie, in der eine umfangreiche
neuropsychologische Testbatterie und ein validiertes klinisches Interview zu drei
Messzeitpunkten eingesetzt wurden, um kognitive Funktionen und posttraumatischen Stress
bei Patientinnen mit Mamakarzinom und bei einer Kontrollgruppe zu untersuchen. Vor
Therapiebeginn wurden bei den Patientinnen lediglich geringfiigige kognitive Defizite
festgestellt, die durch posttraumatischen Stress beeinflusst waren. Eine geringe Anzahl an
Patientinnen wurde mit einer voll ausgeprédgten akuten Belastungsreaktion (ABR) oder
posttraumatischen Belastungsstorung (PTBS) diagnostiziert. Allerdings zeigten mehr als 80%
der Patientinnen kurz nach der Diagnose posttraumatische Belastungssymptome, die bei der
Mehrheit der Patientinnen ein Jahr nach der Diagnose noch vorhanden waren. Die Relevanz
der Ergebnisse wird im Kontext des in 2013 erschienen Diagnostic and Statistical Manual of

Mental Diseases-V (DSM-V) diskutiert.
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2. Publications

2.1 Study I (see Appendix A):

Kerstin Hermelink, Varinka Voigt, Judith Kaste, Franziska Neufeld, Rachel Wuerstlein,
Markus Biihner, Karin Miinzel, Dorothea Rjosk-Dendorfer, Susanne Grandl, Michael Braun,
Franz Edler von Koch, Kristin Hértl, Stephan Hasmiiller, Ingo Bauerfeind, Gerlinde Debus,
Peter Herschbach, Nadia Harbeck. (2015). Elucidating Pretreatment Cognitive Impairment in
Breast Cancer Patients: The Impact of Cancer-related Post-traumatic Stress. JNCI J Natl
Cancer Inst 107(7): djv099. doi: 10.1093/jnci/djv099.
https://academic.oup.com/jnci/article/doi/10.1093/inci/djv099/913443/Elucidating-

Pretreatment-Cognitive-Impairment-in.

2.2 Study II (see Appendix B):

Varinka Voigt, Franziska Neufeld, Judith Kaste, Markus Biihner, Philipp Sckopke, Rachel
Wouerstlein, Karin Hellerhoff, Aniké Sztrokay-Gaul, Michael Braun, Franz Edler von Koch,
Eliane Silva-Ziircher, Stephan Hasmiiller, Ingo Bauerfeind, Gerlinde Debus, Peter
Herschbach, Sven Mahner, Nadia Harbeck and Kerstin Hermelink. (2015). Clinically assessed
posttraumatic stress in patients with breast cancer during the first year after diagnosis in the
prospective, longitudinal, controlled COGNICARES study. Psycho-Oncology 1-7 (2016).
doi: 10.1002/pon.4102. http://onlinelibrary.wiley.com/doi/10.1002/pon.4102/full.

Both articles were published in peer-reviewed international journals with current impact

factors that rank among the top 80% in the Journal Citation Report.
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3. Theoretical introduction

Breast cancer is the most common malignant tumor and the leading cause of cancer-related
death in women worldwide (1). In Germany approximately 70.000 women are diagnosed with
breast cancer each year, which can deeply affect patients’ psychological wellbeing and

functioning in life.

This dissertation analyses the prevalence and causes of cognitive impairment in breast cancer
patients soon after the diagnosis, and posttraumatic stress during the first year after diagnosis.
It relates the two articles published (Elucidating Pretreatment Cognitive Impairment in Breast
Cancer Patients: The Impact of Cancer-related Post-traumatic Stress (2); Clinically assessed
posttraumatic stress in patients with breast cancer during the first year after diagnosis in the
prospective, longitudinal, controlled COGNICARES study (3)), which describe cognitive
functioning and posttraumatic stress in breast cancer patients in great detail. The main focus
lies on posttraumatic stress in breast cancer patients, which most likely contributes to
cognitive impairment. The following sections summarize the current state of research,
describe the COGNICARES-study and explain general implications in the context of the
recently published Diagnostic and Statistical Manual of Mental Diseases-V (DSM-V) (4).

3.1 Cognitive impairment in breast cancer patients

Cancer patients often report impaired cognitive functioning. Up to 94% of cancer survivors
report clinically significant deterioration (5). They complain about feelings of ‘fuzzy
headedness’ or ‘mental slowness’(6), cannot remember words, have difficulties concentrating
on long conversations and misplace their keys or glasses. Since the early 1980s a growing
number of studies has investigated the relationship of different domains of cognitive
functioning — including memory, attention, concentration, processing speed and executive
functioning — and cancer (7-17). The prevalence of perceived cognitive dysfunction is higher
than the prevalence of impairment assessed with objective measurements, which varies from
16% (14) to 75% (17) depending on the type of study design (10, 18) and on the definition for
cognitive impairment (12, 18, 19). If the different definitions of cognitive impairment, that

were used in cancer patients, are applied to non-cancer controls, rates of impairment vary
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between 5% and 65% (19). Perceived and objective cognitive performance do not necessarily
correlate (5, 6, 11, 18, 20-22). Perceived cognitive impairment may be more indicative of

psychological distress instead of objective cognitive functioning (18, 21).

Cognitive dysfunction in cancer patients is mostly subtle and mild (8, 13, 15, 23-26) and not
as severe as impairment found with acute amnesia or presenile dementia (6, 25). But even if it
is subtle, it may seriously afflict patients’ lives, undermining quality of life and daily
functioning (8, 26, 27). Cognitive impairment influences the acquisition of information;
treatment, educational and career decisions and the performance of self-care activities (8, 23,
26, 28) and inhibits a smooth transition from treatment back to normal life (12). Until now it
is unclear at what time cognitive deteriorations emerge (23, 26). Many studies found evidence
of impaired functioning during or shortly after medical treatment and improvements after
treatment cessation (15, 29, 30). Cognitive impairment may persist for months and years (11,

15-17, 23, 26, 29).

3.1.1 What causes cancer-related cognitive impairment?

Early research assumed that cognitive impairment in cancer patients is caused by cytotoxic
effects of chemotherapy (31). Patients and scientists called the phenomenon “Chemobrain” or
“Chemofog”. Many studies found evidence that patients who received chemotherapy,
especially high-dose chemotherapy (32), scored lower on neurocognitive tests than published
norms or control groups without cancer (7-17). Thus, the phenomenon of chemofog was
almost universally accepted (12) until it was challenged by new studies that revealed similar
cognitive difficulties in patients prior to or without chemotherapy (6, 15, 16, 20, 25, 28, 33-
38). Today it is assumed that approximately 30% to 40% of cancer patients show cognitive
impairment before the initiation of cancer therapy (15, 16, 25, 34, 39, 40). Thus,
chemotherapy cannot be the only cause for cognitive deteriorations. Various alternatives have
been discussed to trigger cognitive impairment: Cancer itself (12), possibly by stimulating
proinflammatory cytokine production (25, 41); hormonal changes due to cessation of
hormone replacement therapy, endocrine therapy or premature menopause (6, 12, 14, 23, 29,
42); a common disposition or risk factors for cancer and cognitive disturbances (25). Fatigue,
anxiety, depression and changes in quality of life have also been proposed as negative

influences on cognitive functioning (14, 36) but no consistent explanation for cognitive
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impairment before the initiation of medical treatment has yet been found (26). Today it is
assumed that a variety of mechanisms interact (8). It is likely that psychological factors
contribute to cognitive impairment. This would explain why patients suffering from other
diseases (for example, chronic kidney disease (43) or musculoskeletal pain (44)) also
experience cognitive deteriorations. Generally speaking, all physically ill patients might be at

risk for psychological instability, mainly disease-related stress.

3.2 Cancer — a traumatic event?

During the last decades researchers recognized that cancer can be a traumatic event, triggering
stress disorders in some patients (45-51). According to the American Psychiatric Association
(APA) a trauma is the “exposure to actual or threatened death, serious injury, or sexual
violence” (4, 52). The direct experience and the witnessing of an event or the information that
a traumatic event occurred to a beloved person can be traumatic and cause posttraumatic
stress disorder (PTSD) and acute stress disorder (ASD) (4, 52). In 1994, the APA added
chronic diseases to the list of potential traumas in the DSM-IV (52). Since then a growing
body of research has investigated and discussed the traumatic characteristics of cancer, of
which some are very similar and others are very different to those of other traumatic events,

such as war experiences, accidents and violent abuse.

Cancer is a life-threatening disease and may trigger fear of imminent death. A cancer patient —
possibly diagnosed with incurable metastases — may be as anxious for his survival as a soldier
during war or a motorcyclist during an accident. Cancer is an internally induced event, not
conducted by others (50, 53). In most cases it is associated with a multitude of potentially
traumatic experiences (50, 54-57), which can be highly pervasive in the daily lives of patients.
Cancer patients often receive regular treatment and medical examinations and frequently face
side effects or physical changes to their body. Those stimuli are difficult to avoid and
regularly trigger the memory of the disease (46, 50, 53, 54). For other trauma victims it might
be easier to avoid reminding stimuli. War veterans, for example, might be able to hide from
loud noises or war reports on TV. In contrast to most other traumatic events cancer is
associated with a long-lasting threat and with future-oriented, realistic und justifiable fears,

most of all the fear of disease progression and death (46, 50, 53, 55, 58-60). Despite these

10
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distinctive features of cancer as a traumatic event, symptoms that cancer patients and victims
of other traumas experience are similar (61). They include among others recurrent, intrusive
and distressing recollections and problems with sleep and concentration. Since life-
threatening diseases have been acknowledged potential traumas in the DSM-IV (52), cancer

patients can be diagnosed with PTSD or ASD.

3.2.1 Stress disorders in breast cancer patients

According to the DSM-IV, PTSD is diagnosed if patients have experienced a traumatic event
and suffer from specific symptoms, that afflict their lives and did not occur before the trauma
(52). Specified numbers of symptoms from three clusters must persist for at least one month
(52). The clusters are 1. Re-experiencing the trauma (e.g. intrusive thoughts or distressing
dreams), 2. Avoidance/Numbing in response to reminders of the trauma (e.g. efforts to avoid
activities, places, or people that arouse recollections of the trauma) and 3. Hyperarousal (e.g.
difficulty falling or staying asleep). ASD is diagnosed if symptoms of derealisation or
dissociation are present in addition to symptoms of the three symptom clusters of PTSD

during the first month after the traumatic event (52).

The prevalence of stress disorders in breast cancer patients seems to be relatively low, 2.4%
for ASD (54) and between 2.4% (54) and 6% (62) for PTSD. However, PTSD symptoms that
do not meet the criteria for a diagnosis were found to be common, with up to 36% of women
experiencing three or more symptoms (49, 63, 64). Most PTSD symptoms seemed to occur
shortly after the trauma (4, 46, 53, 65) and decline or vanish over time (54, 56, 58, 66). In
some patients, however, they were found to persist long-term (67-69), up to 20 years after the
diagnosis (70), or to have a late onset (59, 71). The nature, course and consequences of
posttraumatic stress in cancer patients have not yet been studied extensively — especially not
longitudinally. Reliable information on posttraumatic stress associated with cancer is
therefore limited. No matter if a patient’s posttraumatic stress fulfills diagnostic criteria or
not, it deeply affects the patient’s life. PTSD symptoms are associated with low quality of life
(49) and impaired functioning (72).

11
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3.3 Can posttraumatic stress cause cognitive impairment?

As studies with victims of other traumas have shown, PTSD is associated with disturbed
cognitive functioning (73-81). If the same were true for cancer patients, this would explain
why some studies found cognitive impairment in patients before medical treatment. Currently,
the role of cancer-related posttraumatic stress on cognitive functioning has rarely been

examined in hypothesis-driven investigations (27, 82, 83).

4. The COGNICARES-study

The project COGNICARES is a prospective, longitudinal, controlled and multisite study with
the aim to identify the influence of cancer-related stress on cognitive functioning in women
with breast cancer. The acronym stands for Cognition in Breast Cancer Patients: The Impact
of Cancer-related Stress. It is the first large study in which an extensive neuropsychological
test battery and a validated clinical interview are applied at three assessment times to measure
cognitive functioning and posttraumatic stress in breast cancer patients and in a control group.
The study was conducted between 2011 and 2014. To date, parts of the data have been
analyzed, interpreted and published, including the prevalence of cognitive impairment and the
mediation effect of posttraumatic stress on cognitive functioning at baseline and the course of
PTSD symptomatology during the first year after diagnosis. The following paragraphs will
summarize the study’s rationale, design and results. For more details, see the publications in

appendix A and B. Further publications will follow.

4.1 Rationale

The primary goal of the study was to identify the role of posttraumatic stress in cognitive
functioning in women with breast cancer. The main hypothesis that cognitive impairment in
breast cancer patients is mediated by cancer-related posttraumatic stress was tested.
Understanding the causes for cancer-related cognitive impairment is necessary to accurately

inform patients, prevent and treat cognitive problems and to preserve patients’ quality of life.

The secondary objective was to analyze the prevalence of cancer-related stress disorders and

subsyndromal stress symptoms, and to determine the effects of time, mastectomy and

12
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chemotherapy on cancer-related PTSD symptom severity. The prevalence, course and
moderators of posttraumatic stress during the first year after diagnosis were assessed.
Elucidating the different factors influencing PTSD symptoms and understanding the

symptoms’ course over time is crucial to offer psychological support at the right time.

4.2 Design

Women newly diagnosed with stage 0 to III breast cancer and women without cancer as
control patients were recruited at six breast centers in the area of Munich, Germany. Eligible
women who agreed to be contacted were fully informed by the COGNICARES-staff and
asked to participate. The assessment sessions took place after definite cancer diagnosis for
patients and after a negative mammogram or ultrasound for controls (T1), approximately
seven months after the first assessment (T2) and four to six months after the second
assessment (T3). The same procedure was applied at T1, T2 and T3'. Each session was
conducted by one of five designated psychologists and took approximately two to three hours.
It comprised a neuropsychological test battery, PTSD diagnostics with the Structured Clinical
Interview for DSM-IV (SCID) (71), self-report measures of cognitive functioning and
psychological morbidity, and demographic and medical data that were additionally extracted
from medical records. To allow a dimensional assessment of PTSD symptomatology, all
symptoms were assessed, disregarding the general skipping rules of the clinical interview.
Depressive and anxiety disorders were assessed with the German version of the Patient Health
Questionnaire (PHQ-D) (84, 85). For the analysis, the IBM SPSS Statistics 22 and 23
(Armonk, NY: IBM Corp.) and the software R (86) were used.

4.3 Results

226 participants (166 patients and 60 controls) were included in the study. The overall
attrition rate was 8.8% (patients: 9.6%, controls: 6.7%).

4.3.1 Cognitive functioning in breast cancer patients before treatment

The first article reports the findings on cognitive functioning at the initial assessment
conducted prior to any local or systemic cancer treatment. Patients and controls showed near-

identical deviations from population norms in their cognitive functioning. Both groups scored

1 With one exception: The test of premorbid intelligence was only applied once (T1).
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significantly below or above the population norms on more than a third of cognitive indices.
Case patients scored worse than control patients on two indices of one attention test. Only
PTSD symptoms and age significantly predicted the errors. PTSD symptoms mediated the
effect of having cancer on errors at the attention test and predicted performance on these
indices, while the effect of patient versus control status was statistically not significant if
PTSD symptoms were accounted for. Cancer patients showed limited cognitive compromise
prior to any treatment that was apparently mainly caused by cancer-related posttraumatic
stress. They did not have an increased risk of overall cognitive impairment. Self-reported

cognitive problems were more pronounced in patients.

4.3.2 Stress disorders in breast cancer patients during the first year after diagnosis

The second article focuses on the prevalence of cancer-related stress disorder, subsyndromal
stress symptoms and moderators of PTSD symptoms in breast cancer patients during the first
year after diagnosis. The results confirm previous findings of low rates of PTSD diagnoses in
breast cancer patients. Only a small proportion developed a stress disorder (3.62%, T1; 1.9%,
T2; 2.0%, T3). Compared to controls (no case of stress disorder), patients showed higher rates
of full-blown diagnosis of stress disorders and a substantially higher PTSD symptom burden.
More than two-thirds of the patients met the criteria for the re-experiencing cluster (70.5%)
and more than one-third the criteria for the hyperarousal cluster (40.4%). Only a few patients
met the criteria for the avoidance cluster (7.2%). Most symptoms occurred right after the
diagnosis (82.5%, T1) and declined over time. Nonetheless, they were not fully resolved in
more than half of the sample by one year (57.3%, T3). The greatest decline was observed
between the first and the second assessment. The number of PTSD symptoms could not be
explained by any demographic or medical characteristics that were tested (age, education,
partnership, tumor stage, past PTSD, type of operation, chemotherapy) or by time. However,
university education significantly predicted the decline of PTSD symptoms over time. Highly
educated women seem to quickly develop coping skills, which prevent the manifestation of
long-lasting psychological disturbances after a cancer diagnosis. Of 71 patients who had
already experienced a traumatic event prior to the cancer, almost 40% rated having cancer as

the more severe stressor.

14
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5. General implications

5.1 Cognitive functioning in breast cancer patients

In the study, breast cancer patients did not have an increased risk of overall cognitive
impairment prior to cancer treatment. They only showed limited difficulties in specific
neuropsychological tests (attention), which were mediated by posttraumatic stress. Further
analysis of the COGNICARES-data will provide insight in patients’ cognitive functioning
shortly after chemotherapy and one year after the diagnosis. If cognitive functioning actually
is attributable to posttraumatic stress, it is assumed to improve, since in our study
posttraumatic stress declined over time. If this were true, observed impairment in patients

prior to or without chemotherapy could at least to some extent be explained.

5.1.1 DSM-V: New diagnosis of mild neurocognitive disorder

Since impairment of cognitive functioning is rather subtle in cancer patients, researchers have
raised the question of whether we should even speak of impairment (25). The recently
published DSM-V includes a new diagnosis named “mild neurocognitive disorder (NCD)”
(4), which may apply to some cancer patients. Mild NCD is diagnosed if patients report
modest cognitive decline in one or more cognitive domains and subtle or no inferences with
function. The diagnosis is based on “a concern about cognition on the part of the individual, a
knowledgeable informant, or the clinician, and performance on an objective assessment that
falls below the expected level or that has been observed to decline over time” (4). Estimates
of the prevalence of mild cognitive impairment among older individuals are fairly variable,
ranging from 2% to 25% between the age of 65 and 85 (4). According to the DSM-V, NCDs

often occur in the setting of medical illnesses but cancer is not explicitly named.

5.1.2 Cognitive rehabilitation

Currently there is no standard therapy for cancer patients with cognitive impairment, but
different cognitive rehabilitation approaches have proven effective in enhancing subjective
and objective cognitive functioning, reducing stress and improving cancer patients’ quality of
life (26, 87-89). Researchers recommend to acknowledge perceived problems as real, develop

educational programs that inform patients about cognitive functioning, address specific

15
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stressors, help reduce social constraints, promote effective coping strategies and train memory
and attention techniques (87, 89-91). In-clinic and home-based cognitive training, group and
individual sessions are effective, but not every intervention may be suitable for all patients,
for example individuals with more severe deficits (26, 87, 88). The best time to approach
cognitive problems may be after chemotherapy has been completed and other issues have
been resolved (91) but many patients return to work around this time and might not be able to
focus on cognitive rehabilitation. The optimal timing remains unaddressed in current

literature (26).

Further research is needed to explore if early interventions could prevent cognitive decline
and which therapies are most effective at what times. Additionally, research needs to further
explore causes of cognitive dysfunction in cancer patients. If there was proof that cognitive
impairment does not worsen during or after medical treatment, patients could be reassured
that chemotherapy is not accountable for cognitive problems. Furthermore, if more evidence
for the mediating effect of posttraumatic stress was found, psychological counseling should

be offered to reduce stress — and simultaneously cognitive impairment.

5.2. Posttraumatic stress in breast cancer patients

Full-blown diagnoses of PTSD or ASD are rare in breast cancer patients — less than four
percent in the study. These results are consistent with earlier studies. Nevertheless, many
patients experienced several PTSD symptoms during the first year after diagnosis, which can

deeply afflict their lives.

5.2.1 DSM-V: Only sudden, catastrophic medical incidents are traumatic

In the recently published DSM-V chronic diseases were removed from the list of potential
traumatic events that can trigger stress disorders (4). Since its publication in 2013, only
medical incidents that involve sudden, catastrophic events (e.g. waking during surgery,
anaphylactic shock) qualify as trauma (4). Thus, if DSM-V criteria are applied, cancer does
not count as potential traumatic event anymore and PTSD or ASD related to cancer cannot be

diagnosed — even if enough PTSD symptoms are prevalent. More cancer patients will receive
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an adjustment disorders diagnosis” in the future, which is given “when an individual exhibits
symptoms of either ASD or PTSD that do not meet or exceed the diagnostic threshold for
either disorder [...] and for individuals who have not been exposed to a traumatic event but

who otherwise exhibit the full symptom profile of either ASD or PTSD” (4).

Even if the prevalence of stress disorders is low in cancer patients, those who suffer from
ASD or PTSD symptoms should not be neglected and denied adequate treatment for their
symptoms. It is questionable if patients with PTSD symptoms but without a diagnosis of

stress disorder will be treated with the same therapeutic techniques that have been proven
effective in victims of other traumas. Breast cancer substantially increases the load of

posttraumatic stress — a fact that clinicians need to be aware of.

5.2.2 Psychological interventions

Ideally, cancer patients would be regularly screened for posttraumatic stress but this is
currently not feasible. Thus, all patients should be informed about their vulnerability and
encouraged to seek help if they experience PTSD symptoms. Clinicians need to make
psychological support available — preferably early after diagnosis to promote problem-solving
skills and the initial process of adjustment. Evidence on the effectiveness of interventions is
currently limited (45). Non-directive supportive counseling and cognitive behavioral therapy
have been shown to reduce posttraumatic stress symptoms, anxiety and depression in head
and neck cancer patients (92). Cognitive behavioral therapy was more effective than non-
directive supportive counseling in a 12-month follow up (92). Patients seem to prefer
individual sessions over group sessions, although they have not been proven more effective in
reducing stress symptoms (93). Psychologists working in clinical settings, where workload
does not allow long-term therapy, should refer patients to psychotherapists in private practice.

Future research is needed to identify, which interventions should be applied at what time.

2 Adjustment disorder is diagnosed when emotional or behavioral symptoms occur in response to an identifiable
stressor and if symptoms are out of proportion or significantly impair normal functioning. Adjustment disorders
are common accompaniments of medical illness.
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5.3 Does a reduction in posttraumatic stress improve cognitive functioning?

As the study has shown, cognitive impairment in breast cancer patients is mediated by
posttraumatic stress. Coping with stress-response symptoms related to cancer and its
treatment could require many cognitive resources that do not leave enough capacity available
for other neurological processes. Psychotherapy may therefore not only help patients reduce

posttraumatic stress but also cancer-related cognitive problems.

6. The author’s contribution

I was one of five designated psychologists who carried out the interviews and
neuropsychological assessments with patients and controls. I recruited participants, collected
data, documented all information and controlled for correctness. I was involved in data
analysis and interpretation, article drafting, writing and revising of the first article (2). I
conducted data analysis and interpretation and wrote the second article (3). I approved the
final versions of both articles. Each co-author contributed to the successful execution of this
research project and the compilation of the articles. The declaration for cumulative
dissertation is signed by all co-authors and separately submitted. Further publications of our

study will be published in the near future.

18



Cognitive impairment & posttraumatic stress in breast cancer patients

7. Acknowledgement

My special thanks goes to Prof. Sven Mahner, Prof. Nadia Harbeck, Dr. Kerstin Hermelink
and all participants of the study, without whom it would have been impossible to generate this
dissertation. I am grateful to Deutsche Krebshilfe e.V., who funded the research (grant
numbers 109132, 109736). I would like to thank all co-authors, physicians and nurses for
their support — mainly the other psychologists for excellent teamwork and Prof. Markus
Biihner and Dr. Philipp Sckopke for their statistical support. Last but not least I would like to
thank my family and friends for their emotional support — especially Friedmar and Valentin

Voigt.

19



Cognitive impairment & posttraumatic stress in breast cancer patients

10.

11.

12.

13.

8. References

DeSantis CE, Bray F, Ferlay J, Lortet-Tieulent J, Anderson BO, Jemal A. International
Variation in Female Breast Cancer Incidence and Mortality Rates. Cancer Epidemiol
Biomarkers Prev. 2015 Oct;24(10):1495-506. PubMed PMID: 26359465.

Hermelink K, Voigt V, Kaste J, Neufeld F, Wuerstlein R, Buhner M, et al. Elucidating
Pretreatment Cognitive Impairment in Breast Cancer Patients: The Impact of Cancer-
related Post-traumatic Stress. J Natl Cancer Inst. 2015 Jul;107(7). PubMed PMID:
25882713.

Voigt V, Neufeld F, Kaste J, Buhner M, Sckopke P, Wuerstlein R, et al. Clinically
assessed posttraumatic stress in patients with breast cancer during the first year after
diagnosis in the prospective, longitudinal, controlled COGNICARES study.
Psychooncology. 2016 Feb 22. PubMed PMID: 26898732. Epub 2016/02/24. Eng.
American Psychiatric Association. Diagnostic and statistical manual of mental
disorders. 5 ed. Arlington, VA:2013.

Von Ah D, Tallman EF. Perceived Cognitive Function in Breast Cancer Survivors:
Evaluating Relationships With Objective Cognitive Performance and Other Symptoms
Using The Functional Assessment of Cancer Therapy Cognitive Scale (FACT-Cog). J
Pain Symptom Manage. 2014 Sep 17. PubMed PMID: 25240787.

Jenkins V, Shilling V, Deutsch G, Bloomfield D, Morris R, Allan S, et al. A 3-year
prospective study of the effects of adjuvant treatments on cognition in women with
early stage breast cancer. Br J Cancer. 2006 Mar 27;94(6):828-34. PubMed PMID:
16523200.

Bender CM, Paraska KK, Sereika SM, Ryan CM, Berga SL. Cognitive function and
reproductive hormones in adjuvant therapy for breast cancer: a critical review. J Pain
Symptom Manage. 2001 May;21(5):407-24. PubMed PMID: 11369162.

Ahles TA, Saykin A. Cognitive effects of standard-dose chemotherapy in patients with
cancer. Cancer Invest. 2001;19(8):812-20. PubMed PMID: 11768035.

Brezden CB, Phillips KA, Abdolell M, Bunston T, Tannock IF. Cognitive function in
breast cancer patients receiving adjuvant chemotherapy. J Clin Oncol. 2000
Jul;18(14):2695-701. PubMed PMID: 10894868.

Falleti MG, Sanfilippo A, Maruff P, Weih L, Phillips KA. The nature and severity of
cognitive impairment associated with adjuvant chemotherapy in women with breast
cancer: a meta-analysis of the current literature. Brain Cogn. 2005 Oct;59(1):60-70.
PubMed PMID: 15975700.

Schagen SB, van Dam FS, Muller MJ, Boogerd W, Lindeboom J, Bruning PF.
Cognitive deficits after postoperative adjuvant chemotherapy for breast carcinoma.
Cancer. 1999 Feb 1;85(3):640-50. PubMed PMID: 10091737.

Shilling V, Jenkins V, Morris R, Deutsch G, Bloomfield D. The effects of adjuvant
chemotherapy on cognition in women with breast cancer--preliminary results of an
observational longitudinal study. Breast. 2005 Apr;14(2):142-50. PubMed PMID:
15767184.

Stewart A, Bielajew C, Collins B, Parkinson M, Tomiak E. A meta-analysis of the
neuropsychological effects of adjuvant chemotherapy treatment in women treated for
breast cancer. Clin Neuropsychol. 2006 Feb;20(1):76-89. PubMed PMID: 16410227.

20



Cognitive impairment & posttraumatic stress in breast cancer patients

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Tchen N, Juffs HG, Downie FP, Yi QL, Hu H, Chemerynsky I, et al. Cognitive
function, fatigue, and menopausal symptoms in women receiving adjuvant
chemotherapy for breast cancer. J Clin Oncol. 2003 Nov 15;21(22):4175-83. PubMed
PMID: 14615445.

Wefel JS, Lenzi R, Theriault RL, Davis RN, Meyers CA. The cognitive sequelae of
standard-dose adjuvant chemotherapy in women with breast carcinoma: results of a
prospective, randomized, longitudinal trial. Cancer. 2004 Jun 1;100(11):2292-9.
PubMed PMID: 15160331.

Wefel JS, Saleeba AK, Buzdar AU, Meyers CA. Acute and late onset cognitive
dysfunction associated with chemotherapy in women with breast cancer. Cancer. 2010
Jul 15;116(14):3348-56. PubMed PMID: 20564075. Epub 2010/06/22. eng.

Wieneke MH, Dienst ER. Neuropsychological assessment of cognitive functioning
following chemotherapy for breast cancer. Psycho-Oncology. 1995;4:61-6.
Hutchinson AD, Hosking JR, Kichenadasse G, Mattiske JK, Wilson C. Objective and
subjective cognitive impairment following chemotherapy for cancer: A systematic
review. Cancer Treat Rev. 2012 Nov;38(7):926-34. PubMed PMID: 22658913. Epub
2012/06/05. eng.

Shilling V, Jenkins V, Trapala IS. The (mis)classification of chemo-fog -
methodological inconsistencies in the investigation of cognitive impairment after
chemotherapy. Breast Cancer Res Treat. 2006 Jan;95(2):125-9. PubMed PMID:
16261398.

Hermelink K, Untch M, Lux MP, Kreienberg R, Beck T, Bauerfeind I, et al. Cognitive
function during neoadjuvant chemotherapy for breast cancer: results of a prospective,
multicenter, longitudinal study. Cancer. 2007 Mar 9;109(9):1905-13. PubMed PMID:
17351951.

Pullens MJ, De Vries J, Roukema JA. Subjective cognitive dysfunction in breast cancer
patients: a systematic review. Psychooncology. 2010 Nov;19(11):1127-38. PubMed
PMID: 20020424. Epub 2009/12/19. eng.

Schagen SB, Muller MJ, Boogerd W, Rosenbrand RM, van Rhijn D, Rodenhuis S, et al.
Late effects of adjuvant chemotherapy on cognitive function: a follow-up study in
breast cancer patients. Ann Oncol. 2002 Sep;13(9):1387-97. PubMed PMID: 12196364.
Bender CM, Sereika SM, Berga SL, Vogel VG, Brufsky AM, Paraska KK, et al.
Cognitive impairment associated with adjuvant therapy in breast cancer.
Psychooncology. 2006 May;15(5):422-30. PubMed PMID: 16097037.

Stewart A, Collins B, Mackenzie J, Tomiak E, Verma S, Bielajew C. The cognitive
effects of adjuvant chemotherapy in early stage breast cancer: a prospective study.
Psychooncology. 2008 Feb;17(2):122-30. PubMed PMID: 17518411.

Ahles TA, Saykin AJ, McDonald BC, Furstenberg CT, Cole BF, Hanscom BS, et al.
Cognitive function in breast cancer patients prior to adjuvant treatment. Breast Cancer
Res Treat. 2008 Jul;110(1):143-52. PubMed PMID: 17674194. eng.

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. 2014 Dec 5. PubMed PMID: 25483452.
Arndt J, Das E, Schagen SB, Reid-Arndt SA, Cameron LD, Ahles TA. Broadening the
cancer and cognition landscape: the role of self-regulatory challenges. Psychooncology.
2014 Jan;23(1):1-8. PubMed PMID: 23839818. Pubmed Central PMCID: 3880400.
Epub 2013/07/11. eng.

21



Cognitive impairment & posttraumatic stress in breast cancer patients

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Cimprich B, So H, Ronis DL, Trask C. Pre-treatment factors related to cognitive
functioning in women newly diagnosed with breast cancer. Psychooncology. 2005
Jan;14(1):70-8. PubMed PMID: 15386786.

Fan HG, Houede-Tchen N, Yi QL, Chemerynsky I, Downie FP, Sabate K, et al.
Fatigue, menopausal symptoms, and cognitive function in women after adjuvant
chemotherapy for breast cancer: 1- and 2-year follow-up of a prospective controlled
study. J Clin Oncol. 2005 Nov 1;23(31):8025-32. PubMed PMID: 16258100.

Schagen SB, Muller MJ, Boogerd W, Van Dam FS. Cognitive dysfunction and
chemotherapy: neuropsychological findings in perspective. Clin Breast Cancer. 2002
Dec;3 Suppl 3:S100-8. PubMed PMID: 12533270.

Tannock IF, Ahles TA, Ganz PA, Van Dam FS. Cognitive impairment associated with
chemotherapy for cancer: report of a workshop. J Clin Oncol. 2004 Jun 1;22(11):2233-
9. PubMed PMID: 15169812.

van Dam FS, Schagen SB, Muller MJ, Boogerd W, vd Wall E, Droogleever Fortuyn
ME, et al. Impairment of cognitive function in women receiving adjuvant treatment for
high-risk breast cancer: high-dose versus standard-dose chemotherapy. J Natl Cancer
Inst. 1998 Feb 4;90(3):210-8. PubMed PMID: 9462678.

Rodin MB, Wallace JA, Lacy M, Kuball K, Pykkonen B, Fleming G. Does adjuvant
chemotherapy (CT) exacerbate cognitive impairment in elderly breast cancer (BC)
patients? Results of a prospective, longitudinal study. J Clin Oncol (Meeting Abstracts).
2006 June 20, 2006;24(18 suppl):10530-.

Wefel JS, Lenzi R, Theriault R, Buzdar AU, Cruickshank S, Meyers CA. 'Chemobrain'
in breast carcinoma?: a prologue. Cancer. 2004 Aug 1;101(3):466-75. PubMed PMID:
15274059.

Cimprich B, Ronis DL. Attention and symptom distress in women with and without
breast cancer. Nurs Res. 2001 Mar-Apr;50(2):86-94. PubMed PMID: 11302297.
Cimprich B, Reuter-Lorenz P, Nelson J, Clark PM, Therrien B, Normolle D, et al.
Prechemotherapy alterations in brain function in women with breast cancer. J Clin Exp
Neuropsychol. 2010;32(3):324-31. PubMed PMID: IS1:000275871900012. English.
Pedersen AD, Rossen P, Mchlsen MY, Pedersen CG, Zachariae R, von der Maase H.
Long-term cognitive function following chemotherapy in patients with testicular cancer.
J Int Neuropsychol Soc. 2009 Mar;15(2):296-301. PubMed PMID: 19203434. Epub
2009/02/11. eng.

Mehlsen M, Pedersen AD, Jensen AB, Zachariae R. No indications of cognitive side-
effects in a prospective study of breast cancer patients receiving adjuvant
chemotherapy. Psychooncology. 2009 Mar;18(3):248-57. PubMed PMID: 18756583.
Epub 2008/08/30. eng.

Hermelink K. Chemo Brain? Cognitive Function in Breast Cancer Patients Receiving
Preoperative Chemotherapy — Results of a Prospective Multicenter Study. The
American Journal of Hematology/Oncology. 2007 September 2007;9(9):501-4.

Lange M, Giffard B, Noal S, Rigal O, Kurtz JE, Heutte N, et al. Baseline cognitive
functions among elderly patients with localised breast cancer. Eur J Cancer. 2014
Sep;50(13):2181-9. PubMed PMID: 24958735.

Meyers CA, Albitar M, Estey E. Cognitive impairment, fatigue, and cytokine levels in
patients with acute myelogenous leukemia or myelodysplastic syndrome. Cancer. 2005
Aug 15;104(4):788-93. PubMed PMID: 15973668.

22



Cognitive impairment & posttraumatic stress in breast cancer patients

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Collins B, Mackenzie J, Stewart A, Bielajew C, Verma S. Cognitive effects of hormonal
therapy in early stage breast cancer patients: a prospective study. Psychooncology. 2009
Aug;18(8):811-21. PubMed PMID: 19085975. Epub 2008/12/17. eng.

Kurella M, Chertow GM, Luan J, Yaffe K. Cognitive impairment in chronic kidney
disease. J Am Geriatr Soc. 2004 Nov;52(11):1863-9. PubMed PMID: 15507063.
Soderfjell S. Musculoskeletal Pain, Memory, and Aging: Cross-Sectional and
Longitudinal Findings. Umea: Umea University; 2005.

Gurevich M, Devins GM, Rodin GM. Stress response syndromes and cancer:
conceptual and assessment issues. Psychosomatics. 2002 Jul-Aug;43(4):259-81.
PubMed PMID: 12189252.

Kangas M, Henry JL, Bryant RA. Posttraumatic stress disorder following cancer. A
conceptual and empirical review. Clin Psychol Rev. 2002 May;22(4):499-524. PubMed
PMID: 12094509.

Cordova MJ, Studts JL, Hann DM, Jacobsen PB, Andrykowski MA. Symptom structure
of PTSD following breast cancer. J Trauma Stress. 2000 Apr;13(2):301-19. PubMed
PMID: 10838677.

Cordova MJ, Giese-Davis J, Golant M, Kronenwetter C, Chang V, Spiegel D. Breast
cancer as trauma: Posttraumatic stress and posttraumatic growth. J Clin Psychol Med S.
2007 Dec;14(4):308-19. PubMed PMID: ISI:000251457100003. English.

Cordova MJ, Andrykowski MA, Kenady DE, McGrath PC, Sloan DA, Redd WH.
Frequency and correlates of posttraumatic-stress-disorder-like symptoms after treatment
for breast cancer. J Consult Clin Psychol. 1995 Dec;63(6):981-6. PubMed PMID:
8543720.

Koutrouli N, Anagnostopoulos F, Potamianos G. Posttraumatic stress disorder and
posttraumatic growth in breast cancer patients: a systematic review. Women Health.
2012;52(5):503-16. PubMed PMID: 22747186. Epub 2012/07/04. eng.

Smith MY, Redd WH, Peyser C, Vogl D. Post-traumatic stress disorder in cancer: a
review. Psychooncology. 1999 Nov-Dec;8(6):521-37. PubMed PMID: 10607985.
American, Psychiatric, Association. Diagnostic and Statistical Manual of Mental
Disorders. 4 ed. Washington, DC: American Psychiatric Association; 1994.
Andrykowski A, Kangas, M. . Posttraumatic Stress Disorder Associated with Cancer
Diagnosis and Treatment. In: Holland J, Breitbart, W., Jacobsen, P., Lederberg, M.,
Loscalzo, M., McCorkle, R., editor. Psycho-oncology. 2. Oxford: Oxford University
Press; 2010. p. 348 - 57.

Mehnert A, Koch U. Prevalence of acute and post-traumatic stress disorder and
comorbid mental disorders in breast cancer patients during primary cancer care: a
prospective study. Psychooncology. 2007 Mar;16(3):181-8. PubMed PMID: 16856147.
Greimel E, Dorfer M, Lambauer M, Bjelic-Radisic V, Gramm S, Lahousen M, et al.
Posttraumatic stress disorder in female cancer patients: an inappropriate diagnosis in
oncology? Psychother Psychosom. 2013;82(4):271-2. PubMed PMID: 23735976. Epub
2013/06/06. eng.

Kwakkenbos L, Coyne JC, Thombs BD. Prevalence of posttraumatic stress disorder
(PTSD) in women with breast cancer. Journal of Psychosomatic Research. 2014
Jun;76(6):485-6. PubMed PMID: 1S1:000336639300008. English.

Perez S, Galdon MJ, Andreu Y, Ibanez E, Dura E, Conchado A, et al. Posttraumatic
Stress Symptoms in Breast Cancer Patients: Temporal Evolution, Predictors, and
Mediation. Journal of Traumatic Stress. 2014 Apr;27(2):224-31. PubMed PMID:
IS1:000334535400014. English.

23



Cognitive impairment & posttraumatic stress in breast cancer patients

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Vin-Raviv N, Hillyer GC, Hershman DL, Galea S, Leoce N, Bovbjerg DH, et al. Racial
Disparities in Posttraumatic Stress After Diagnosis of Localized Breast Cancer: The
BQUAL Study. Jnci-Journal of the National Cancer Institute. 2013 Apr;105(8):563-72.
PubMed PMID: IS1:000318089100009. English.

Kéllner V. Posttraumatische Belastungsstorung bei korperlichen Erkrankungen und
medizinischen Eingriffen. In: Maercker A, editor. Posttraumatische
Belastungsstorungen. 4 ed. Ziirich: Springer; 2013. p. 441 - 51.

Kwakkenbos L, Coyne JC, Thombs BD. Prevalence of posttraumatic stress disorder
(PTSD) in women with breast cancer. J Psychosom Res. 2014 Jun;76(6):485-6. PubMed
PMID: 24840144.

Alter CL, Pelcovitz D, Axelrod A, Goldenberg B, Harris H, Meyers B, et al.
Identification of PTSD in cancer survivors. Psychosomatics. 1996 Mar-Apr;37(2):137-
43. PubMed PMID: ISI:A1996TX04500008. English.

Andrykowski MA, Cordova MJ, Studts JL, Miller TW. Posttraumatic stress disorder
after treatment for breast cancer: prevalence of diagnosis and use of the PTSD
Checklist-Civilian Version (PCL-C) as a screening instrument. J Consult Clin Psychol.
1998 Jun;66(3):586-90. PubMed PMID: 9642900. eng.

Green BL, Rowland JH, Krupnick JL, Epstein SA, Stockton P, Stern NM, et al.
Prevalence of posttraumatic stress disorder in women with breast cancer.
Psychosomatics. 1998 Mar-Apr;39(2):102-11. PubMed PMID: 9584535.

O'Connor M, Christensen S, Jensen AB, Moller S, Zachariac R. How traumatic is breast
cancer? Post-traumatic stress symptoms (PTSS) and risk factors for severe PTSS at 3
and 15 months after surgery in a nationwide cohort of Danish women treated for
primary breast cancer. Br J Cancer. 2011 Feb 1;104(3):419-26. PubMed PMID:
21224851. Pubmed Central PMCID: 3049569. Epub 2011/01/13. eng.

Mundy EA, Blanchard EB, Cirenza E, Gargiulo J, Maloy B, Blanchard CG.
Posttraumatic stress disorder in breast cancer patients following autologous bone
marrow transplantation of conventional cancer treatments. Behaviour Research and
Therapy. 2000 Oct;38(10):1015-27. PubMed PMID: ISI:000089312400005. English.
O'Connor M, Christensen S, Jensen AB, Moller S, Zachariaec R. How traumatic is breast
cancer? Post-traumatic stress symptoms (PTSS) and risk factors for severe PTSS at 3
and 15 months after surgery in a nationwide cohort of Danish women treated for
primary breast cancer. British Journal of Cancer. 2011 Feb 1;104(3):419-26. PubMed
PMID: ISI:000287427100007. English.

Amir M, Ramati A. Post-traumatic symptoms, emotional distress and quality of life in
long-term survivors of breast cancer: a preliminary research. J Anxiety Disord.
2002;16(2):195-206. PubMed PMID: 12194544.

Hahn EE, Hays RD, Kahn KL, Litwin MS, Ganz PA. Post-traumatic stress symptoms in
cancer survivors: relationship to the impact of cancer scale and other associated risk
factors. Psychooncology. 2014 Jul 24. PubMed PMID: 25059888. Epub 2014/07/26.
Eng.

Dahl AA, Ostby-Deglum M, Oldenburg J, Bremnes R, Dahl O, Klepp O, et al. Aspects
of posttraumatic stress disorder in long-term testicular cancer survivors: cross-sectional
and longitudinal findings. J Cancer Surviv. 2016 Feb 26. PubMed PMID: 26920871.
Epub 2016/02/28. Eng.

Kornblith AB, Herndon JE, 2nd, Weiss RB, Zhang C, Zuckerman EL, Rosenberg S, et
al. Long-term adjustment of survivors of early-stage breast carcinoma, 20 years after
adjuvant chemotherapy. Cancer. 2003 Aug 15;98(4):679-89. PubMed PMID: 12910510.

24



Cognitive impairment & posttraumatic stress in breast cancer patients

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

American Psychiatric Association. Diagnostic and statistical manual of mental
disorders. 4 ed. Washington, DC: 1994.

Shelby RA, Golden-Kreutz DM, Andersen BL. PTSD diagnoses, subsyndromal
symptoms, and comorbidities contribute to impairments for breast cancer survivors. J
Trauma Stress. 2008 Apr;21(2):165-72. PubMed PMID: 18404636.

Vasterling JJ, Duke LM, Brailey K, Constans JI, Allain AN, Jr., Sutker PB. Attention,
learning, and memory performances and intellectual resources in Vietnam veterans:
PTSD and no disorder comparisons. Neuropsychology. 2002 Jan;16(1):5-14. PubMed
PMID: 11853357.

Jelinek L, Jacobsen D, Kellner M, Larbig F, Biesold KH, Barre K, et al. Verbal and
nonverbal memory functioning in posttraumatic stress disorder (PTSD). J Clin Exp
Neuropsychol. 2006 Aug;28(6):940-8. PubMed PMID: 16822734.

Schuitevoerder S, Rosen JW, Twamley EW, Ayers CR, Sones H, Lohr JB, et al. A
meta-analysis of cognitive functioning in older adults with PTSD. J Anxiety Disord.
2013 Aug;27(6):550-8. PubMed PMID: 23422492. Epub 2013/02/21. eng.

Scheiner DL, Keilp J, Mindt MR, Burke AK, Oquendo MA, Mann JJ. Verbal learning
deficits in posttraumatic stress disorder and depression. J Trauma Stress. 2014
Jun;27(3):291-8. PubMed PMID: 24850268. Epub 2014/05/23. Eng.

LaGarde G, Doyon J, Brunet A. Memory and executive dysfunctions associated with
acute posttraumatic stress disorder. Psychiatry Res. 2010 May 15;177(1-2):144-9.
PubMed PMID: 20381880. Epub 2010/04/13. eng.

Vasterling JJ, Verfaellie M. Introduction-posttraumatic stress disorder: a neurocognitive
perspective. J Int Neuropsychol Soc. 2009 Nov;15(6):826-9. PubMed PMID: 19891816.
Epub 2009/11/07. eng.

Twamley EW, Allard CB, Thorp SR, Norman SB, Hami Cissell S, Hughes Berardi K, et
al. Cognitive impairment and functioning in PTSD related to intimate partner violence.
J Int Neuropsychol Soc. 2009 Nov;15(6):879-87. PubMed PMID: 19703324. Epub
2009/08/26. eng.

Gilbertson MW, Gurvits TV, Lasko NB, Orr SP, Pitman RK. Multivariate assessment
of explicit memory function in combat veterans with posttraumatic stress disorder. J
Trauma Stress. 2001 Apr;14(2):413-32. PubMed PMID: 11469166.

Koso M, Hansen S. Executive function and memory in posttraumatic stress disorder: a
study of Bosnian war veterans. Eur Psychiatry. 2006 Apr;21(3):167-73. PubMed PMID:
16139487.

Reid-Arndt SA, Matsuda S, Cox CR. Tai Chi effects on neuropsychological, emotional,
and physical functioning following cancer treatment: a pilot study. Complement Ther
Clin Pract. 2012 Feb;18(1):26-30. PubMed PMID: 22196570.

Reid-Arndt SA, Cox CR. Stress, coping and cognitive deficits in women after surgery
for breast cancer. J Clin Psychol Med Settings. 2012 Jun;19(2):127-37. PubMed PMID:
22231422. Epub 2012/01/11. Eng.

Grife K, Zipfel S, Herzog W, Lowe B. Screening psychischer Stérungen mit dem
"Gesundheitsfragebogen fiir Patienten PHQ-D". Ergebnisse der deutschen
Validierungsstudie. Diagnostica. 2004;50(4):171-81.

Lowe B, Grafe K, Zipfel S, Wild B, Schellberg D, Herzog W. The
Gesundheitsfragebogen fiir Patienten as an assessment and monitoring instrument for
depressive disorders. Psychother Psych Med. 2003 Feb;53(2):125-. PubMed PMID:
IS1:000181006800106. German.

25



Cognitive impairment & posttraumatic stress in breast cancer patients

86.

87.

88.

89.

90.

91.

92.

93.

Team RC. R: A language and environment for statistical computing. Vienna, Austria: R
Foundation for Statistical Computing; 2014.

Schuurs A, Green HJ. A feasibility study of group cognitive rehabilitation for cancer
survivors: enhancing cognitive function and quality of life. Psycho-Oncology.
2013;22(5):1043-9.

Cimprich B. Development of an intervention to restore attention in cancer patients.
Cancer Nurs. 1993 Apr;16(2):83-92. PubMed PMID: 8477404. Epub 1993/04/01. eng.
Cherrier MM, Anderson K, David D, Higano CS, Gray H, Church A, et al. A
randomized trial of cognitive rehabilitation in cancer survivors. Life Sci. 2013 Oct
17;93(17):617-22. PubMed PMID: 24012579. Pubmed Central PMCID: 3838727. Epub
2013/09/10. eng.

Schagen SB, Boogerd W, Muller MJ, Huinink WT, Moonen L, Meinhardt W, et al.
Cognitive complaints and cognitive impairment following BEP chemotherapy in
patients with testicular cancer chemotherapy. Acta Oncol. 2008;47(1):63-70. PubMed
PMID: 17934892.

Von Ah D, Habermann B, Carpenter JS, Schneider BL. Impact of perceived cognitive
impairment in breast cancer survivors. Eur J Oncol Nurs. 2013 Apr;17(2):236-41.
PubMed PMID: 22901546. Epub 2012/08/21. eng.

Kangas M, Milross C, Taylor A, Bryant RA. A pilot randomized controlled trial of a
brief early intervention for reducing posttraumatic stress disorder, anxiety and
depressive symptoms in newly diagnosed head and neck cancer patients.
Psychooncology. 2013 Jul;22(7):1665-73. PubMed PMID: 23042612.

Rissanen R, Nordin K, Ahlgren J, Arving C. A stepped care stress management
intervention on cancer-related traumatic stress symptoms among breast cancer patients-
a randomized study in group vs. individual setting. Psychooncology. 2015
Sep;24(9):1028-35. PubMed PMID: 25631707. Epub 2015/01/30. eng.

26



Cognitive impairment & posttraumatic stress in breast cancer patients

9. List of abbreviations

ASD = Acute stress disorder

DSM = Diagnostic and Statistical Manual of Mental Diseases
NCD = Neurocognitive disorder
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PTSD = Posttraumatic stress disorder

SCID = Structured Clinical Interview for DSM
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