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ABSTRACT

Curative radiotherapy for cancer may lead to severe late radiation tissue injuries (LRTI).
However, limited knowledge exists about pelvic cancer survivors’ LRTI symptoms, distress
and health-related quality of life (HRQOL). Hyperbaric oxygen therapy (HBOT) is an
adjuvant therapy for LRTI, but has only been studied to a limited extent. The overall purpose
of'this thesis was therefore to provide an increased understanding of the symptom burden and

HRQOL of cancer survivors undergoing HBOT for pelvic LRTI.

Patients enrolled in the study were recruited from cancer survivors with pelvic LRTI assigned
to the Norwegian National Unit for Planned Hyperbaric Oxygen Treatment. Here, participants
received HBOT in a mono-place pressure chamber, breathing pure oxygen at a pressure of 2.4

atmosphere absolute for 90 minutes once a day for six weeks.

A mixed-methods approach with an explanatory sequential research design was adopted,
whereby data was collected sequentially through self-reported questionnaires at baseline (T1),
on completion (T2) and six months after HBOT (T3), and in-depth interviews were performed

on completion of HBOT.

Taking a quantitative approach with a descriptive cross-sectional research design, Paper 1
studied the symptom burden, distress and HRQOL in survivors with established pelvic LRTI
compared to norm populations, and the relation between these factors at baseline. Here, 107
participants (mean age 64, 53% men) were included. Compared to norms, participants
reported more urinary (mean 68.7 vs. 89.5; p=.00; d=1.4) and bowel symptoms (mean 62.5
vs. 92.4; p=.00; d=2.7), increased psychological distress (mean 13.4 vs. 10.3; p=.00; d=0.6),
and overall poorer HRQOL (mean 54.9 vs. 71.2; p=.00; d=0.7). A higher symptom burden
and higher levels of psychological distress were associated with lower HRQOL (*=46%)), but

psychological distress did not moderate the influence of symptoms on HRQOL.
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Taking a qualitative approach with a phenomenological-hermeneutical research design, Paper
2 explored how cancer survivors with pelvic LRTI experienced undergoing HBOT. Data was
collected via in-depth interviews with 20 participants. The interviews were audiotaped,
verbatim transcribed and analysed using Systematic Text Condensation. Four main themes
emerged from the analyses to describe the participants’ experience of HBOT: 1)
‘Approaching an unknown world’. This theme illuminated that, despite information prior to
the treatment, informants were worried about, but highly motivated for HBOT; 2) ‘From
feeling worried to becoming familiar’. This theme elaborated on HBOT as a process whereby
a combination of relevant information, clear routines and person-centred care were important
acceptance and coping factors during HBOT; 3) ‘A long lasting treatment course’. This theme
showed that absence from home and social relations were acceptable, since meeting peer
patients allowed a unique community to develop; and 4) ‘The treatment course went better
than expected’. This theme elaborated on how most participants only experienced minor,
temporary and highly tolerable side-effects of HBOT, where most participants described

initial symptom relief during the treatment course.

Taking a quantitative approach with a pre-test — post-test research design, Paper 3 studied the
development of, and the associations between, symptoms of LRTI and HRQOL, with six-
months follow-up after HBOT. Ninety-five participants (mean age 65 years, 52.6% men) were
included. Pelvic LRTI, overall HRQOL, and all function scales and the HRQOL symptom
scales of sleep, diarrhoea, pain and fatigue improved significantly six months after treatment
(P-range =0.00-0.04). Changes were already present on the completion of HBOT and were
maintained or further improved up to follow-up at T3. Only a weak significant correlation

between changes in symptoms and overall HRQOL was found (Pearson r-range 0.20-0.27).

In addition to the results from the three papers, the merging of the quantitative and qualitative

results provides increased, comprehensive and nuanced understanding and knowledge of the
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participants’ situation at baseline and in the HBOT process, and the participants’ situation on
completion of HBOT and at six-month follow-up. Here, the merged findings at baseline show
that all areas of the participants’ lives were highly impaired, documented as a severe LTRI
symptom burden, psychological distress and impaired HRQOL, whereby HBOT was
expressed as a hopeful treatment opportunity. The qualitative data describing the HBOT
process indicates that it was difficult for the participants to absorb the HBOT information
provided before treatment. However, the participants adjusted quickly to the HBOT
procedures, whereby the nurses’ follow-up and care were crucial. The long-lasting HBOT
course away from daily life was to a certain degree outweighed by peer support. On
completion of HBOT, the merged results indicated an improved symptom burden and
improved HRQOL, and limited side-effects. At six-month follow-up, the quantitative results
showed a further improvement from the end of HBOT in pelvic LRTI, and overall HRQOL.

However, the participants still had pelvic LRTI and impaired HRQOL at follow-up.

To the best of our knowledge this is the first mixed-methods study which studies the entire
process of pelvic LRTI and HRQOL of cancer survivors with pelvic LRTI undergoing HBOT.
The knowledge gained from this thesis illustrates the need for increased competence and
education of healthcare professionals about pelvic LRTI, the importance of systematic
assessment of pelvic LRTI symptoms and HRQOL after radiation, proper symptom
management, and educating survivors in adequate symptom management and coping skills.
Furthermore, the results provide strong evidence that cancer survivors with pelvic LRTI and
impaired HRQOL may benefit from undergoing HBOT. In particular, reduced symptom
severity and improved social and role function may influence daily living positively. Even if
the results from this study cannot be generalised, the results do provide important knowledge
in a field that has only been studied to a limited extent, and an important basis for clinical

practice and further research.



SAMMENDRAG

Kurativ stralebehandling for kreft kan fore til alvorlige vevsstréleskader (LRTI). Det finnes
imidlertid begrenset kunnskap om bekkenkreft-overleveres LRTI symptomer, psykisk
belastning og helse-relatert livskvalitet (HRQOL). Hyperbar oksygenbehandling (HBOT) er
en adjuvant, men lite studert, behandling for LRTI symptomer. Derfor var det overordnede
formalet med denne studien & fa gkt forstaelse av symptombyrde og HRQOL hos kreft-

overlevere som gjennomgéar HBOT for straleskader i bekkenet.

Pasienter som ble inkludert i studien ble rekruttert fra kreft-overlevere med bekken LRTI
henvist til Norsk Nasjonal Enhet for Planlagt Hyperbar Oksygenbehandling. Her ble
deltakerne behandlet med HBOT i enmannstrykkammer, og pustet rent oksygen ved et trykk

pé 2.4 atmosfzere absolutt i 90 minutter en gang daglig i seks uker.

En mixed-metode med et forklarende sekvensielt forskningsdesign ble benyttet. Data ble
samlet inn sekvensielt ved hjelp av selvrapporterte sparreskjemaer pa baseline (T1), ved
avslutning HBOT (T2) og ved seks méaneders oppfelging (T3), og dybdeintervju ved

avslutning HBOT.

Gjennom en kvantitativ tilneerming og tverrsnittsdesign studerte vi i Artikkel 1
symptombyrde, psykisk belastning og HRQOL hos kreft-overlevere med etablerte bekken
LRTI symptomer sammenlignet med normpopulasjoner, og sammenhengen mellom disse
faktorene for oppstart av HBOT. Totalt 107 deltakere (gjennomsnittsalder 64 ar, 53% menn)
ble inkludert. Sammenlignet med normpopulasjonen rapporterte deltakerne mer
urinsymptomer (gjennomsnitt 68.7 vs. 89.5; p=.00; d=1.4) og tarmsymptomer (gjennomsnitt
62.5 vs. 92.4; p=.00; d=2.7), okt psykisk belastning (gjennomsnitt 13.4 vs. 10.3; p=.00;

d=0.6), og generelt darligere HRQOL (gjennomsnitt 54.9 vs. 71.2; p=.00; d=0.7). Hoyere



symptombyrde og hayere niva av psykiske plager var assosiert med lavere HRQOL (*=46%),

men psykiske plager modererte ikke symptomenes pavirkning p& HRQOL.

Gjennom en kvalitativ metode og et fenomenologisk-hermeneutisk forskningsdesign,
undersgkte vi i Artikkel 2 hvordan kreft-overlevere med bekken LRTTI erfarte 4 gjennomga
HBOT. Data ble samlet inn via dybdeintervjuer med 20 deltakere. Intervjuene ble tatt opp pa
lydband, ordrett transkribert og analysert ved bruk av Systematisk Tekstkondensering. Fire
hovedtemaer fra analysen synliggjorde informantenes erfaringer: 1) ‘Tilnaerming til en ukjent
verden’. Dette temaet belyste at tross informasjon i forkant av behandlingen, var informantene
bekymret, men svert motiverte for HBOT, 2) ‘Fra 4 fole seg bekymret til & bli kjent’. Dette
temaet utdypet HBOT som en prosess der en kombinasjon av relevant informasjon, klare
rutiner, personsentrert omsorg var viktige faktorer for aksept og mestring av behandlingen, 3)
‘Et langvarig behandlingsforlep’. Dette temaet belyste at fraveeret fra hjemmet og sosiale
relasjoner var akseptable ettersom mete med medpasienter tillot et unikt fellesskap & utvikle
seg, og 4) ‘Behandlingsforlopet gikk bedre enn forventet’. Dette temaet viste at de fleste
deltakerne kun opplevde mindre, forbigdende og svert tolerable bivirkninger av HBOT,

hvorved majoriteten beskrev initial symptomlindring underveis i behandlingen.

Gjennom en kvantitativ tilnaerming og et for — og etter forskningsdesign, studerte vi i Artikkel
3 utviklingen av, og assossiasjonene mellom, symptomer péd bekken LRTI og HRQOL etter
HBOT ved slutten av behandlingen (T2), og ved seks maneders oppfelging (T3). Nittifem
deltakere (gjennomsnittsalder 65 ar, 52.6 % menn) ble inkludert. Resultatene indikerte at
bekken LRTI symptomer, HRQOL symptom skala, sevn, diare, smerte, fatigue, generell
HRQOL og alle funksjonsskalaer var signifikant forbedret seks méneder etter behandling (P-
omrade =0.00-0.04). Endringer var til stede allerede ved slutten av behandlingen og

opprettholdt eller ytterligere forbedret ved 6 méneders oppfalging. Det ble kun funnet en
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svak, men signifikant korrelasjon mellom endringer i symptomer og overordnet HRQOL ble

funnet (Pearson r-omrade 0.20-0.27).

I tillegg til resultatene fra de tre artiklene, bidrar sammenstillingen av de kvantitative og de
kvalitative resultatene til en gkt, omfattende og nyansert kunnskap og forstéelse for
deltakernes situasjon ved oppstart av behandlingen, behandlingsprosessen, deltakernes
situasjon ved avslutning og seks-méneders oppfolging etter HBOT. De sammenslétte
resultatene fra for oppstart av HBOT indikerte stor symptombyrde, psykiske belastning,
svekket HRQOL, som pavirket alle omréder av livet. HBOT representerte en ukjent, men
hépefull behandlingsmodalitet. De kvalitative funnene som beskriver selve
behandlingsprosessen, viste at det var vanskelig for informantene & absorbere HBOT
informasjonen. Deltakerne tilpasset seg imidlertid raskt til HBOT prosedyrene. Her var
sykepleiernes oppfolging og omsorg avgjerende. Det langvarige HBOT forlepet, borte fra
dagliglivet ble til en viss grad oppveid av stette fra medpasienter. Ved behandlingsslutt viste
de sammenslatte resultatene forbedrede bekken LRTI symptomer, og de fleste HRQOL
dimensjoner, samt at deltakerne erfarte minimale bivirkninger av HBOT. Ved seks maneders
oppfelging indikerer de kvantitative resultatene ytterligere forbedrede LRTI symptomer og

HRQOL.

S4 vidt vi vet er dette den forste mixed-metode studien som studerer hele prosessen med
symptombyrde, og HRQOL hos kreft-overlevere med strileskader i bekkenet som
gjennomgar HBOT. Kunnskapen fra denne avhandlingen viser behov for ekt kunnskap og
utdanning av helsepersonell knyttet til straleskader i bekkenomréadet, betydningen av
systematisk kartlegging av symptomer pa stréleskader og HRQOL etter stréling i
bekkenomradet, god symptomlindring og opplaring av kreftoverleverne i adekvat
symptombehandling og mestring. Videre gir resultatene fra denne studien sterke foringer for

at kreftoverlevere med straleskader i bekkenomradet og redusert HRQOL kan ha stor nytte av
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HBOT. Spesielt kan redusert symptombyrde og forbedret HRQOL med ekt rolle — og sosial
funksjon ha stor betydning for disse kreftoverleverne hverdagsliv. Selv om resultatene fra

denne studien ikke kan generaliseres, bidrar den til viktig kunnskap pé et lite utforsket omrade

og en viktig basis bade for klinisk praksis og videre forskning.
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DEFINITIONS OF CENTRAL TERMS

Cancer survivor: “Cancer survivors are individuals with a diagnosis of cancer who
have completed primary treatment” (1, 2), p. 7.

Health-related quality of life: A multi-dimensional construct that covers six key
dimensions such as disease and treatment related symptoms, as well as mental,
psychological and social functioning, which in turn influence the individual’s overall
HRQOL (3).

Hyperbaric oxygen therapy: Hyperbaric oxygen therapy is a treatment modality
whereby the patient is placed in a pressure chamber while breathing 100% oxygen,
and while exposed to elevated ambient pressure (4).

Late and long-term effects: The terms late and long-term effects are often used
interchangeably in the literature. In this thesis, the term late effects is used.

“Late effects refer to specific toxicities that are absent or subclinical at the end of
therapy and become manifest later with the unmasking of hitherto unseen injury
because of any of the following factors: developmental process, the failure of
compensatory mechanisms with the passage of time, or organ senescence. Late effects
appear months to years after the completion of treatment” (5), p. 249.

“Long term effects refer to any side effects or complications of treatment for which a
cancer patient must compensate; also known as persistent effects, they begin during
treatment and continue beyond the treatment™ (5), p. 250.

Pelvic cancers: Pelvic cancers refer to a variety of cancer diagnoses involving the
structures and organs in the pelvic area, representing the pelvic bones, urinary tract,
bowel and reproductive organs, such as prostate, testicular and gynaecological cancers

(6).
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Pelvic late radiation tissue injuries: “Transient or longer term problems, ranging
from mild to very severe, arising in non-cancerous tissues resulting from radiotherapy
treatment to a tumour in the pelvic region” (6) p. 311.

Psychological distress: Psychological distress refers to emotional distress symptoms
such as symptoms of anxiety and depression and is frequently used in research as an

indicator of an individual’s current mental health (7, 8).



1. INTRODUCTION

This thesis focuses on symptom burden and health-related quality of life (HRQOL) of cancer
survivors undergoing hyperbaric oxygen therapy (HBOT) for pelvic radiation tissue injuries

(LRTTI). There were several reasons for this focus:

Although the number of cancers is increasing, around two thirds of all Norwegian cancer
patients survive more than five years after diagnosis, due to a combination of earlier detection
and improvements in multimodal treatments (9, 10). However, cancer and its treatment may
cause significant physical, psychological, social and vocational late effects and long-term
effects, impairing the survivors’ health and HRQOL (11, 12). In line with this, the Norwegian
Cancer Strategy (2020-2023) underlines the importance of focusing on evaluation and

treatment of late effects and cancer survivors” HRQOL (13).

Pelvic malignancies include a variety of cancer diagnoses involving the structures and organs
in the pelvic area, such as the pelvic bones, urinary tract, bowels and reproductive organs, and
account for around one third of all cancer diagnoses (6, 9). Radiotherapy is an essential part of
the curative treatment of pelvic malignancies, often in combination with surgery and
chemotherapy (4). Due to the close location of the urinary and gastrointestinal tract and the
genitals, survivors of pelvic cancer are particularly exposed to late-effects from the treatment.
Radiation may affect surrounding healthy tissues and lead to acute or chronic radiation injury
— often referred to as pelvic late radiation tissue injuries (pelvic LRTI) (14, 15). Many of these
survivors suffer “in silence” because their LRTI are often not diagnosed and treated, but only
handled symptomatically (16, 17). Limited knowledge exists of pelvic cancer survivors’

symptom burden from LRTI and how this influences their HRQOL.

Hyperbaric oxygen therapy (HBOT) has traditionally been connected to treatment of

decompression sickness. However, increasing evidence supports the use of HBOT as a



treatment for a variety of radiation injuries, based on its ability to increase tissue oxygenation
and healing of damaged tissue (14). HBOT is unknown and unfamiliar for many healthcare
professionals and patients, and in Norway elective HBOT is only performed at the Norwegian
National Unit for planned HBOT located at the Department of Occupational Medicine,

Haukeland University Hospital in Bergen.

In general, research of HBOT for LTRI is a relatively new field — especially with respect to
the symptom burden of pelvic LTRI and HRQOL. Even if a few previous studies have shown
positive effects of HBOT on some types of pelvic LRTI and HRQOL, the field is highly

understudied, and more research is needed (18-21).

As a section manager at the Department of Occupational Medicine, the candidate encountered
many cancer survivors undergoing HBOT for pelvic LRTI in her daily work. To improve

knowledge and patient care, an increasing curiosity emerged as to how LRTI impair HRQOL,
and how these survivors experience undergoing HBOT, as well as how their symptom burden

and HRQOL develop in the long term after HBOT.

Based on the above considerations, the overall objective of this thesis is to provide increased
knowledge and understanding of the symptom burden and HRQOL of cancer survivors
undergoing HBOT for pelvic LTRI. More specifically, this thesis aims to explore pelvic
survivors’ LTRI symptom burden, the patients’ lived experience of undergoing HBOT, and
the development of pelvic LRTI and HRQOL before and after HBOT. Based on the thesis’

aims, a mixed-methods study with an explanatory sequential design was conducted (22).

This thesis is structured around nine chapters. After this introduction, chapter two provides a
general description of the thesis’ context, including a brief overview of cancer and the
consequences of cancer and cancer treatment for survivorship. This is followed by a

presentation of pelvic cancer and late effects, with specific focus on pelvic LRTI, including a



presentation of HBOT. Chapter three addresses earlier research on pelvic LRTI, HRQOL and
HBOT. The thesis’ theoretical framework is presented in chapter four, building on a bio-
psychosocial, or holistic, view of health, whereby the concept of HRQOL fulfils this holistic
approach. Aims and research questions are presented in chapter five, and chapter six outlines
the study’s mixed-methods approach. The findings from the three papers, including the
merged results, are presented in chapter seven. Since the results from each paper are discussed
in the respective papers, the discussion in chapter eight focuses on the merged findings,
followed by methodological reflections. The main conclusion, clinical implications and

suggestions for further research are presented in chapter nine.



2. CONTEXT OF THE STUDY

To contextualise the thesis, this section first provides a brief and general overview of the
cancer trajectory. Then the characteristics of pelvic cancer, treatment and late effects are

presented. Finally, HBOT as a treatment modality for LRTI is addressed.

2.1 The cancer trajectory

2.1.1 Cancer and cancer incidents

Cancer is the generic term for a group of diseases characterised by the uncontrolled growth
and spread of cells that can affect any part of the body (23). Common to all forms of cancer is
failure of the mechanisms that regulate normal cell growth, proliferation and cell death.
Consequently, cancer cells have the ability to invade neighbouring tissues, eventually spread
to other areas of the body, and if not controlled, cause death (24). Worldwide, cancer is the

second-leading cause of death (25), but the leading cause in Norway (26).

The global burden of cancer is expected to grow to annually 27.5 million new cancer cases
and 16.3 million cancer-related deaths by 2040 (23), due to a growing and ageing population,
lifestyle changes and socioeconomic risk factors (27). In 2020, 35,515 new cancer cases were
diagnosed in Norway, most being persons over 50 years of age. In men, 19,223 new cases
were detected, with prostate cancer as the most common. In women, 16,292 cases were
diagnosed, whereby breast cancer was most common (9). Although the incidence of cancer is
increasing, it is estimated that more than 40% of all cancer can be prevented, and common
cancers such as cervical, colon and rectum cancer are often cured (24). In Norway, the five-
year survival rates are increasing and the relative survival proportion is now more than 70%

(all cancer sites) (9).



2.1.2  Cancer survivorship

Modern cancer treatment is often multimodal and long-lasting, and given the advances in
screening, detection and treatment, survival rates are increasing. Based on the improved
survival rates, the term ‘cancer survivor' has emerged to describe cancer patients living with
or beyond cancer. However, no universally accepted definition of ‘cancer survivor’ exists.
Since the mid-1970s the cancer control continuum has been used to describe the various
points from cancer prevention, early detection, diagnosis, treatment and survivorship to end of
life (28). As modern biology and treatments have changed our understanding of cancer, it is
now recognised that the categories are useful labels, but the processes are not so discrete (29).
From a biomedical viewpoint, the term survivor has a distinct clinical meaning, referring to
individuals who have had a life-threatening disease, but remain disease-free for a minimum of
five years (30, 31). In recent years, however, a variety of other definitions have emerged,
whereby some refer solely to individuals diagnosed with cancer, while other definitions

include next of kin and caregivers (29, 31).

Over the years, the concept of survivorship has also developed, whereby survivorship is
currently not only related to the length of survival, but also to well-being and thriving (32).
Feuerstein et al. (33) identified six phases of survivorship ranging from diagnosis, treatment,
acute effects, sub-acute effects and long-term effects, to end of life. Based on the focus of this
thesis, the definition of cancer survivors as individuals with a cancer diagnosis who have

completed primary treatment and live with long-term late effects is used (33).

2.1.3 Late effects after cancer and cancer treatment

Many cancer survivors return to normal functioning after treatment. However, cancer and its

treatment may also result in a wide range of physical, psychological and social problems that



do not recede over time. (29). It is only in recent years that late effects after cancer treatment
have gained more focus internationally and nationally (34, 35). In official documents, in 2013
cancer survivor and survivorship were addressed as a goal in the Norwegian National Cancer
Strategy (36), and in the current strategy important goals are to reduce the incidence of late
effects, and map and treat late effects, as well as a primary focus on survivors’ HRQOL (37).
Despite the increased focus, there are still great differences and a lack of screening and
management of late effects in the follow-up of cancer survivors, representing a challenge for

both patients and the healthcare system (38-43).

The risk of developing late or long-term effects depends on the initial diagnosis, type of
cancer treatment, genetic predisposition, lifestyle behaviours, environmental factors and
comorbidity (39). Here, the carcinogenic effects of chemotherapy, radiation and/or a

combination play a vital role (44).

The terms long-term and late effects are often used interchangeably in the literature. Long-
term effects are typically described as treatment complications persisting beyond the end of
treatment, while late effects may appear months to years after the completion of treatment (5)
(39, 45). Physical late effects may include a range of symptoms, depending on the cancer
diagnosis and the treatment. Common physical late effects are fatigue, memory loss, lack of
concentration, pain, insomnia, neurological problems, weight loss or weight gain,
musculoskeletal problems, lymphedema, bodily impairment, premature-onset menopause,

incontinence and gastrointestinal problems such as diarrhoea and constipation (39, 46).

Psychological late effects from cancer treatment are associated with psychological distress,
including symptoms such as worry, sorrow, anxiety and depression (39). In addition, cancer
survivors often report distress related to fear of cancer recurrence or progression, and
problems related to self-esteem, body image, identity and sexuality, and impaired HRQOL

(39, 41, 46, 47).



Cancer survivors also report social late effects such as changes in relationships, employment,
work-related challenges and economic problems (39, 42, 48). The importance of social
support for health is well-known, as a low level of social functioning may impair close

relationships, and physical and mental health, as well as HRQOL (49).

2.2 Pelvic cancer

Pelvic cancer involves the lower portion of the trunk, including the pelvic bones, urinary tract,
bowel, and reproductive organs, such as prostate and gynaecological cancers (6). In 2020,
13,401 (37.7%) of all cancers in Norway were pelvic. A detailed overview is given in Table 1.

9).

Table 1. New cases of pelvic malignancies in Norway in 2020 (9).

Site Male Female Total
Colon 1,504 1,617 3,121
Rectum/rectosigmoid 821 552 1,373
Anus 38 68 106
Urinary tract 1,410 442 1,852
Prostate 5,030 5,030
Testis and other male genital 340 340
Cervix uteri 328 328
Corpus uteri 764 764
Ovary 487 487
Total 13,401

Prostate cancer has been the most common cancer in men for many decades, with a yearly
incidence of around 200 per 100,000 person-years (9). Cancer of the bladder and the urinary
tract is the fourth most frequent in men, but less frequent in women. In recent years the
incidence of colon cancer has levelled off for men, but is still increasing among women. The

incidence of gynaecological malignancies in Norway has decreased in recent years, where




screening programmes, treatment of premalignant conditions and vaccination against human

papilloma virus are considered to be the underlying causes (9).

2.2.1 Treatment of pelvic cancers

Early detection and complex treatment have dramatically improved survival from pelvic
cancers. The survival rates are approximately 72% for bowel cancers, 77% for urinary tract
cancers, 95% for prostate cancer and 82% for gynaecological cancers, except ovarian cancer,

which has a survival rate of 51% (9).

Patients diagnosed with pelvic cancers commonly receive multimodal and long-lasting
treatment involving radiotherapy, chemotherapy and surgery. Radiotherapy builds on ionising
radiation, which deposits energy in the tissue cells it passes through (50). High-energy
radiation damages the genetic material of cells and blocks their ability to divide and
proliferate further (50, 51). Radiation is used both with a curative intent and in palliative
treatment to achieve symptom relief. It may be used pre-operatively, with the aim of shrinking
the tumour, and/or post-operatively in order to treat the malignancy itself, but also to reduce
the risk of recurrence (51). Radiation can be administered externally and/or internally by
probe or radioactive implants (brachytherapy) (51). Prostate and cervix carcinoma are
examples that are curable with radiation therapy alone in the early stages (50). Combinations
of radiation with other modalities are commonly used for rectal, anal, bladder and endometrial
carcinomas (50). The combination of chemotherapy and radiotherapy has been shown to
improve survival, but also increases the risk of severe toxicity and radiation-induced problems
(6). New methods of radiotherapy techniques are developed to reduce its side-effects, but the

number of patients affected with pelvic LRTI is still high (14, 52, 53).

Chemotherapy is another important curative treatment for pelvic cancers. It usually works by

keeping the cancer cells from growing, and dividing, thereby inhibiting multiplication and



making more cells (54). Chemotherapy has proved to be effective for a range of epithelial
malignancies, including ovarian and bladder cancers, and is also used as an adjuvant in

treating patients with colon cancer (55).

Treatment of colon, rectum, anal and urinary tract cancers commonly involves a multimodal
approach with surgery, radiotherapy and chemotherapy based on tumour-related
characteristics, such as localisation, tumour, comorbidity, prognosis and patient-related
factors (e.g. age, general condition) (56-59). Advances in diagnostics and risk assessment, and
available treatment of prostate cancer allow clinicians to choose more individualised
therapeutic approaches based on cancer prognosis and patient preference (60). The treatment
of prostate cancers may thus include active surveillance, surgery, radiotherapy, hormonal
therapy, chemotherapy and immunotherapy as single treatments or in combination (59, 60).
Brachytherapy (internal radiation) is mainly indicated as a standard treatment in combination
with chemo-radiation in patients with gynaecological cancer, often also including surgical

interventions (61, 62).

2.2.2  Physical late effects of pelvic cancer, with specific focus on radiation tissue injuries

As for other cancers, pelvic cancer survivors report a range of physical late effects that impair
health and well-being. Common physical late effects are urinary and gastrointestinal tract
dysfunctions, sexual problems, infertility, pain and fatigue (46, 63-66). Of these, fatigue is
described as the most debilitating late effect across different cancer diagnoses, treatments and
age (606). Patients treated for gynaecological, colorectal or prostate cancer in particular

experience long-lasting fatigue (46, 64, 66, 67).

Radiotherapy is used to treat pelvic cancers more than at any other tumour site. The survivors

are therefore particularly prone to develop LRTI, as multiple organs in the pelvic area are
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affected across the different cancer types (14, 16, 17, 53). Around 90% of patients receiving

pelvic radiation therapy may be affected by gastrointestinal symptoms. (53).

The biological effects of ionising radiation trigger a series of genetic and molecular
phenomena, leading to clinically and histologically recognisable injury (68). Progressive
oxidative stress and hypoxia may be the driving force behind chronic radiation injury, causing
a loss of parenchymal cells, overproduction of collagen, and macro- and microvascular
changes (69). Adverse effects of radiotherapy on normal tissue leave approximately 5-15% of
patients with long-term pelvic LRTI, which are characterised by tissue damage, fibrosis,
hypoxia and poor microcirculation, affecting the urinary tract, gastrointestinal tract, genitalia

and pelvic bones (70, 71).

According to Andreyev et al. (6) pelvic LRTI are defined as:

“Transient or longer-term problems, ranging from mild to very severe, arising in non-
cancerous tissues resulting from radiotherapy treatment to a tumour of pelvic origin” (p.

311).

The urinary and gastrointestinal tracts are the main sites of pelvic LRTI, and chronic
haemorrhagic cystitis is one of the most frequent radiation-induced toxicities (17). Endothelial
cell damage and perivascular fibrosis may result in ischemia, leading to a range of symptoms,
including urinary frequency, urgency, pelvic pain and haematuria (17). Chronic radiation
proctitis may lead to haematochezia, mucus discharge and tenesmus, and often to faecal
incontinence. Radiation colitis and enteritis are typically characterised by endarteritis with
exaggerated submucosal fibrosis and can be manifested as diarrhoea, digestive problems
including food intolerance, pain, fistulae, local abscesses, perforation and bleeding (72, 73).
Radiation damage to the vagina may cause stenosis, and shortening and loss of elasticity of

the vagina, often with longstanding ulcers and fistulas (74). Radiation-induced reactions in the
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bone marrow may include osteitis and osteoradionecrosis. The pathophysiology of this is only
partly understood, but is believed to result from toxic response, reduced permeability of
endothelial bone marrow sinus, and cytoplasmatic swelling, resulting in bone degeneration
(75). Overall, frequent symptoms of pelvic LRTI are diarrhoea, faecal leakage, incontinence,
haematuria, increased urinary/bowel frequency, increased urinary/bowel urgency, and sexual
dysfunction, which may impose a severe symptom burden and affect their HRQOL (18, 76-

78).

2.2.3 Psychosocial late effects of pelvic cancer

In addition to physical problems, pelvic cancer survivors report high levels of psychological
late effects, such as anxiety, depression, distress and uncertainty (79-81). Cessna Palas et al.
(82) found that both modifiable (perceived risk, self-efficacy, intolerance of uncertainty and
social constraints) and non-modifiable (age, gender, disease severity) factors are associated
with fear of cancer recurrence. Anxiety-related late effects after pelvic cancer treatment
include fear of disease progression, sleep disturbances, psychosexual problems, fertility
concerns and body image concerns, adding an extra burden to the survivors (46, 48, 64, 65,
67). A prevalence rate of 12% for clinical anxiety was reported for a sample of 65 cancer
survivors at various sites, including gynaecological and testicular malignancies (83). Bergerot
et al. (84) found that patients with gynaecological and gastrointestinal cancers report high
rates of psychological distress. Up to 32% of survivors of gynaecological, colorectal and
prostate cancer are clinically depressed, and women are more likely to experience depressive
symptoms than their male counterparts (42, 46). Supporting this, Adams et al. (52) found that
more severe pelvic LRTI symptoms across cancer types were associated with higher rates of

depression, but not with more anxiety.
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Social late effects, such as negative changes in intimate relationships, have been shown to
occur after pelvic cancer treatment, due to sexual dysfunctions, infertility and body image
problems (42). Debilitating symptoms such as urinary incontinence and faecal leakage
significantly impact day-to-day living and cause lifestyle changes related to social activities,
family life and household tasks (85). Boelhover et al. (86) found that physical late effects and
fatigue after cancer treatment continue to impair work ability, affect career progression and

increase financial stress among cancer survivors.

2.2.4 Management of pelvic LRTI

Overall, the treatment options for pelvic LTRI are limited to prophylactic measures for
symptomatic treatment once radiation injury is established (14, 16, 17, 53). Pharmacological
interventions frequently used for radiation proctitis/enteritis are antidiarrheal agents,
analgesics, anticholinergic agents, and nonsteroidal anti-inflammatory drugs. Non-
pharmacological interventions include dietary counselling and physiotherapeutic training,
particularly training of pelvic floor muscles (14, 87). Antibiotics, vitamin A, laser coagulation
and HBOT have proved to be effective for different aspects of radiation injuries (88-90).
Although symptomatic treatment can be helpful in the short term, recurrence and re-treatment
rates are high. Treatment of haemorrhagic cystitis is mostly conservative and includes
hydration, blood transfusions and bladder irrigation with cloth evacuation (91). In refractory
severe cases, management options include intra-vesical endoscopic procedures and HBOT.
More aggressive management options include cystectomy and urinary diversion, if other
conservative measures have failed (87, 91). Overall, treatment options for pelvic LRTI are
still limited, with unsatisfactory efficacy, and many cancer survivors seem to live with a high

symptom burden (6).
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2.3 Hyperbaric oxygen therapy

Besides being well-established for the treatment of decompression sickness, over the last
decades HBOT has emerged as a treatment option for radiation injuries (14). Hyperbaric
medicine involves breathing pure oxygen in a pressurised environment, representing an
important treatment modality for several acute and elective conditions such as decompression
sickness, serious infections, diabetic foot wounds and radiation injuries (92). Inhalation of
100% oxygen at an increased pressure of 2 atmosphere absolute or more allows more oxygen
to be dissolved in plasma, inducing a steep oxygen gradient between hypoxic tissue and
surrounding normal tissue, thereby stimulating angiogenesis mediated by macrophages (93).
Repeated HBOT therapy has been shown to increase levels of growth factors, stimulate stem
cell mobilisation from the bone marrow in response to oxidative stress, stimulate cellular
regeneration and reduce inflammation (94, 95). These mechanisms induce revitalising and

healing of hypoxic tissue and finally, alleviate symptoms (96).

HBOT is characterised as a high-technology treatment whereby patients are completely
enclosed in a multi- or mono-place pressure chamber, usually for 90-100 minutes once a day
for six to eight weeks (4). Strict safety routines are applied, and patients are under constant
observation during treatment, as the high ambient oxygen concentration increases the risk of
fire (97). Hence, patients must avoid ointments and cosmetics, synthetic clothing, bandages,
and titanium glasses, and they are not allowed to bring private possessions, including papers,

books or electronic devices, into the chamber.

Overall, HBOT is regarded as a safe treatment, with only a few mild, temporary side-effects
related to the increased pressure or hyperoxia (97, 98). Middle ear and sinus barotrauma are
the most common side-effects occurring during the compression or decompression phase, and

are usually short lasting (99). Hyperoxic myopia occurs frequently and is usually reversible
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within 6-8 weeks after HBOT (99). An extremely rare side-effect of HBOT is pulmonary
oxygen toxicity, implying tracheobronchial irritation due to the high oxygen concentration,
with pleuritic pain and cough/burning, followed by impaired pulmonary function (100). A
chest X-ray prior to HBOT can rule out many anatomic abnormalities which increase the risk
of active bronchospasm or mucus plugging. Epileptic seizures are also rare, with an incidence
of'about 1 in 2,000-3,000 treatments (99). In addition, HBOT facilities, with their high
technology, unfamiliar surroundings and environmental confinement, may cause

claustrophobia and increase patients’ distress and anxiety (97, 101).

In Norway, elective HBOT is localised as outpatient treatment at the Norwegian National
Unit for Planned Hyperbaric Oxygen Treatment. The treatment is given in mono-place
chambers, where patients receive 100% oxygen, breathed in at a pressure of 2.4 atmosphere
absolute, for 90 minutes, five times per week, and in cases with radiation injury for six
successive weeks. HBOT at the Norwegian National Unit is performed by specialised trained

nurses.
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3. PREVIOUS RESEARCH ON LATE EFFECTS OF PELVIC CANCER
RELATED TO HRQOL AND HBOT

This section provides an overview of previous research regarding pelvic cancer and HRQOL,
the use of HBOT for LRTI, patients’ experience of undergoing HBOT, and the influence of

HBOT on HRQOL.

3.1 Late effects of pelvic cancer impairing HRQOL

Many survivors of pelvic cancer suffer from notable long-term late effects which impair their
HRQOL (76, 102). In particular, late effects from pelvic cancers seem to impair HRQOL and
everyday life, based on the involvement of the gastrointestinal tract, urinary tract and
reproductive organs, including highly sensitive symptoms such as diarrhoea, faccal leakage,
incontinence and poorer sexual function (103-106). According to Morris and Haboubi (107),
the burden of LRTI impacting the survivors’ HRQOL is often under-recognised and sub-

optimally managed.

A systematic review by Flyum et al. (108) revealed that patients with colorectal cancer report
impaired HRQOL, mainly explained by gastrointestinal symptoms. Significantly impaired
overall HRQOL, role and social function, bowel impairment, pain, fatigue and sexual

difficulties have also been documented after treatment for anal cancer (76, 104, 109).

Late effects after treatment of cancer in the urinary tract and its influence on HRQOL have
mainly been studied in relation to different interventions, whereby survivors who have

undergone cystectomy report the most impaired HRQOL (110-113).

Several studies have evaluated prostate cancer treatment and HRQOL showing that bowel
symptoms followed by sexual and urinary symptoms have the greatest negative impact on

HRQOL (114-117). Song et al. (118) found that prostate cancer survivors reported lower
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physical and mental HRQOL, and more comorbidities than control persons. Similarly,
Chambers et al. (119) found that prostate cancer predicted poorer long term HRQOL and
psychological outcomes, with a greater risk for younger men due to building careers, being
more sexually active, and having greater financial responsibilities. Older prostate cancer
survivors seem to be at higher risk of poorer physical function, indicating that comorbidities
associated with age may increase the physical challenges of treatment (120). According to
Punnen et al. (121), men treated with radiotherapy experience more long-term effects on
bowel function, while androgen deprivation therapy has the greatest adverse effect on

physical HRQOL.

In recent years, HRQOL in gynaecological cancer survivors has received more attention,
indicating that late effects impair physical, mental and psychosocial well-being years after
treatment (122-127). Deteriorated physical and social functioning, with overweight,
comorbidities, deprivation, anxiety and depression, lack of social support and bowel
impairment seem to play important roles for impaired HRQOL in gynaecological cancer
survivors (77) (128). Reduced overall HRQOL in gynaecological cancer survivors has also
been associated with increased symptom burden, age, disease recurrence and several

comorbidities (103, 129).

There are several challenges concerning the impact of pelvic LRTI on HRQOL in cancer
survivors. As pelvic LRTI are often not reported to healthcare professionals, the symptoms
often remain untreated, resulting in increased symptom severity (78). Furthermore, pelvic
LRTI are chronic conditions of which the symptoms may vary over time. Consequently, the
impact of the symptoms on HRQOL may vary during the course of the disease, although
research on this is limited (130). Improved HRQOL over time in survivors of pelvic
malignancies have been found, mainly explained by complete disease remission and declined

symptoms (102).
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The multitude of pelvic LRTI are challenging to investigate, as most studies have focused on
the impact of single symptoms or symptom groups, or different treatment modalities’ impact
on HRQOL. However, limited research exists concerning pelvic cancer survivors
experiencing similar pelvic LRTI across different diagnoses. Furthermore, a variety of
assessment tools for disease-specific symptoms, as well as HRQOL tools, exist, making the
comparability of studies challenging. Consequently, measuring both pelvic LRTI and
HRQOL with validated instruments compared to norm populations may be important to
understand pelvic cancer survivors’ needs, guide efforts in care and clinical treatment, and

direct further research.

3.2 Pelvic LRTI, HBOT and HRQOL

3.2.1 HBOT for pelvic LRTI

A Cochrane review (71) concludes that HBOT may improve various LRTI, including bone
and soft tissues of the head and neck, proctitis, and may prevent the development of
osteoradionecrosis in the jaw. This review also suggests that other tissues impaired by LTRI
are likely to respond, e.g. bladder LTRI. Similarly, Nieziegoda et al. (131) found symptom
improvement after HBOT in 77-93% of cases in a large study of ten different radiation

injuries, including radiation proctitis.

A few randomised controlled trials (RCT) have assessed the effects of HBOT on pelvic LRTI
symptoms. Oscarsson et al. (18) found beneficial effects of HBOT for late radiation cystitis.
Shao et al. (132) compared HBOT with instillation of hyaluronic acid in patients with
haemorrhagic radiation cystitis and concluded that both haematuria and pain decreased in
both groups. Furthermore, Clarke et al. (133) found significantly improved symptoms after
HBOT for patients with chronic radiation proctitis. Yuan et al. (134) uncovered that HBOT

alleviated gastrointestinal complications, including rectal bleeding, diarrhoea and pain, while
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Glover et al. (21) found no such evidence. In contrast, Craighed et al.’s review (135)
documents symptomatic benefits from HBOT for pelvic LTRI in gynaecological
malignancies. Recent publications conclude that HBOT may benefit pelvic LRTI, but more

research is needed in this highly understudied field (136, 137, 138).

3.2.2 Cancer survivors’ experience of undergoing HBOT for pelvic LRTI

Research of how patients experience undergoing HBOT is surprisingly limited, including the
psychological aspects of HBOT. A few previous studies have shown that the technical
environment and the confining, uncomfortable space in hyperbaric pressure chambers may
cause distinct anxiety and claustrophobia, and lead to terminating or refusing treatment (139-
141). In line with this, London et.al. (142) found that nearly one third of patients treated in
mono-place chambers required sedative premedication before HBOT, due to claustrophobia.
In multi-place chambers, patients have reported discomfort on using the mask or hood for
oxygen supply, and a noisy, cold environment, although contact with fellow patients during
treatment was experienced positively (143, 144). Yisak et al. (145) found that nursing
management plans involving preparation, close follow-up and management of unpleasant
feelings associated with HBOT had a positive impact on patient experiences. In a recent
mixed-methods study with 29 participants, McInnes et al. (146) showed that many patients
experienced anxiety prior to HBOT but, with support, quickly adjusted to treatment, which

underlines the need for psychosocial support during treatment.

Cancer survivors with pelvic LRTI often have substantial and complex symptoms in one or
multiple organs, and this may create specific concerns when enclosed in a pressure chamber
over time (71, 131, 147). However, we have not found prior research on pelvic cancer

survivors with LRTI and the experience of undergoing HBOT. This is important knowledge

to guide healthcare professionals in how to prepare these survivors for HBOT, to alleviate
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anxiety and distress, to meet the patients’ needs, and to promote trust and coping ability

throughout the treatment course.

3.2.3 HBOT influence on HRQOL of pelvic LRTI

Only a few studies of HRQOL following HBOT for pelvic LRTI are published (18, 133, 148,
149). Here, beneficial effects on HRQOL in patients with both radiation cystitis and proctitis
after HBOT have been found (18, 133, 148, 149). In contrast, Lauvrak et al. (20) state in their
systematic review that no conclusion about HBOT’s influence on HRQOL can be made.
Consequently, further research is clearly needed on the impact of HBOT on HRQOL in

cancer survivors with pelvic LRTIL.

3.3 Why this study?

The foregoing literature review shows limited evidence of HBOT’s influence on pelvic LRTI
and HRQOL. It can be difficult for patients and healthcare professionals to ascertain the
underlying causes of pelvic symptoms. Consequently, LRTI are often underdiagnosed, and
this can be a strain and lead to increased uncertainty and stress for those affected.
Furthermore, the literature shows that pelvic cancer survivors report high levels of
psychological late effects, such as anxiety, depression, distress and uncertainty. However,
there seems to be a lack of knowledge in the research field regarding pelvic LRTI’s impact on
psychological distress in addition to HRQOL, and little is known about how psychological
distress may influence the relation of LRTI with HRQOL. Likewise, the physical side-effects
of HBOT are well-documented, but there is limited evidence on how patients with pelvic
LRTI, with their substantial and complex symptoms, experience undergoing this therapy.
Accordingly, there seems to be a lack of in-depth knowledge of pelvic cancer survivors’
experience of this high-technology treatment modality. Some studies have demonstrated

positive associations between symptom improvement and HRQOL after HBOT, but the



research is conflicting. Hence, there is a clear need to enhance knowledge about the

development of pelvic LRTI symptoms and HRQOL following HBOT.
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4.  THEORETICAL FRAMEWORK

This thesis’ theoretical framework builds on a bio-psychological view of health and health
promotion, whereby HRQOL is viewed as an important holistic health determinant. This
chapter first provides a brief background of health and health promotion before the concept of

HRQOL is presented, as well as how the framework is used in this study.

4.1  Health and health promotion

Traditionally, health has often been defined as the absence of physical and mental disease
(150). In contrast, in 1949 the World Health Organization (WHO) defined health as a state of
complete physical, mental, social and emotional well-being, and not merely the absence of
disease (151, 152). Even though it has been criticised for being too ambitious, this definition
encompasses a holistic view of health, often referred to as a positive or bio-psychosocial
health concept that includes the individuals’ own perspective, experiences and context (153,
154, 155). This contrasts the illness paradigm with a pathogenic and biomedical view of

health, which emphasises disease rather than health and well-being (154, 156).

The holistic health concept is congruent with health promotion designed to foster health.

Here, the World Health Organization (WHO) (153) defines health promotion as the process of
enabling people to increase control over, and to improve their health. To reach a state of
physical, mental and social well-being, an individual or group must be able to identify and
realise aspirations, satisfy needs, and change or cope with the environment. Health promotion
thus focuses on promoting the individuals’ health, but also emphasises health promotion at the
societal and system level, such as health education, identification and reduction of health risks
for specific groups and populations, empowerment, advocacy, preventative healthcare and

health policy development (157, 158). Consequently, health promotion draws on the
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knowledge and methods of various disciplines and is informed by new evidence about health

needs and their underlying determinants (159).

4.2  Health-related quality of life

The term quality of life (QOL) originated in the 1960s to describe “what matters to people”;
the benefits or experiences that people dream of and hope to realise, including both subjective
and objective aspects of life (160). Since then, the concept has developed and is used within
several disciplines (155). Within medical and health science, QOL related to health has
received special attention, often outlined as HRQOL. Here, HRQOL is generally considered
to reflect the impact of disease and treatment on disability and daily functioning (161).
However, HRQOL is a complex concept with several different theoretical and philosophical
views, including a continuing conceptual and methodological debate about how it should be
defined (160, 162-166). Even if several definitions of HRQOL exist, there seems to be
agreement that this is an individual, subjective and multidimensional concept that builds on a
bio-psychosocial concept of health. HRQOL is often described as a measure of the value
assigned to duration of life as modified by disease, treatment, impairments, functional status,
perceptions, opportunities and policy (167, 168, 169). Within health promotion and cancer
survivorship, the World Health Organization Quality of Life group (WHOQOL) defines
HRQOL as an individual’s perception of their position in life in the context of the culture and
value system in which they live, and in relation to their goals, standard of expectations and
concerns (170). In line with this, and even more specific and relevant for cancer patients and
survivors, the European Organization for Research and Treatment of Cancer (EORCT)

defines HRQOL as:
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“A multi-dimensional construct that covers six key dimensions such as disease and treatment-
related symptoms, as well as physical, psychological and social functioning, which in turn

influence the individual’s overall HRQOL” (171), p. 142.

This HRQOL concept is illustrated in Figure 1.

Physical
Function

Cancer
related
symptoms |

Cognitive
Function

Social

Function

Emotional
Function

Figure 1. Illustration of EORTC s HRQOL concept.

Figure 1 illustrates that cancer-related symptoms, together with physical, role, cognitive,
emotional and social functions, are important dimensions in overall HRQOL. Consequently,
challenges and strengths within each dimension are important contributors to the individual’s
overall HRQOL (172, 173). This implies that cancer-related symptoms or late effects may
negatively influence both the different dimensions and overall HRQOL. Conversely,
improvements in cancer-related symptoms or any of the other HRQOL dimensions may
positively influence overall HRQOL. Thus, HRQOL may give a holistic picture of the
patients’ perceived health and overall well-being, shown to be a strong predictor of symptom
relief, survival, care and rehabilitation of cancer patients and survivors (155, 161, 167, 174,

175, 176).

However, the EORTC’s definition may be criticised for not including a spiritual dimension

focusing on religiosity, expectation, suffering and meaning, and hope (176). Here, the
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literature shows that HRQOL may be influenced by the difference between the individuals’
hope, their outcome expectations, and their actual life (155, 167). In line with this, Rustgen
(173) states that hope may be seen as a variable that contributes positively to HRQOL and is

regarded as an important coping strategy.

On measuring HRQOL, another critique of the HRQOL concept is that the patients have to
distinguish between the part of their life influenced by health and other parts that are not
(177). Focusing on HRQOL may thus substantially overestimate the impact of health-related

factors and conversely, may seriously undervalue the effect of non-medical factors (177).

Furthermore, another challenge in HRQOL research is the number of different measures,
making the interpretation of results complicated (178). In many studies, HRQOL appears as a
secondary outcome, while the interventions do not focus on HRQOL (162). Consequently,
focusing on symptom- and HRQOL-specific measures may provide more detailed information

that is important for clinical practice.

4.3 The theoretical framework’s reflection in the three papers

The theoretical framework, with a specific focus on HRQOL, is included as a basis in all three

papers, as well as the thesis.

In Paper 1, a theory positing that challenges and strengths within each HRQOL dimension
will contribute to the individual’s overall HRQOL guided the analysis of baseline data. As a
starting point, the level of symptoms, psychological distress and HRQOL, and the influence
of these factors on HRQOL, were investigated at baseline, prior to HBOT. Psychological
distress was tested as a moderator of the relationship between the cancer survivors’ pelvic
LRTI symptoms and their well-being, operationalised through overall HRQOL. In Paper 2,
the holistic health concept reflected in HRQOL created the basis for exploring the cancer

survivors’ experience of undergoing HBOT. To gain more insight into the outcome, the
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development of symptom severity and HRQOL following HBOT, and the associations

between these variables over time, were explored in Paper 3.

Finally, the theoretical framework is included throughout this thesis, when presenting prior

research, methods and results, as well as in the discussion section.
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STUDY AIMS AND RESEARCH QUESTIONS

Based on the identified research gap, the overall aim of this thesis was to provide increased

understanding of the symptom burden and HRQOL of cancer survivors undergoing HBOT for

pelvic LRTI. More specifically, the study’s aims were:

1.

To investigate pelvic LRTI symptoms, psychological distress and HRQOL in cancer
survivors compared to norm populations.

To explore how cancer survivors with pelvic LRTI experience undergoing HBOT.
To explore the development of symptom severity and HRQOL following HBOT, and

the association between these over time.

Consequently, this thesis sought to answer the following research questions:

What is the symptom burden, psychological distress and HRQOL in cancer survivors
with pelvic LRTI prior to HBOT compared to the norm population? (Paper 1)

Does psychological distress act as a moderator in the relationship between pelvic
LRTI symptoms and overall HRQOL? (Paper 1)

How do cancer survivors with pelvic LRTI symptoms experience undergoing HBOT?
(Paper 2)

How do pelvic LRTI symptoms and HRQOL develop from baseline to completion of
the six-week HBOT course and at follow-up six months after treatment? (Paper 3)

What are the associations between pelvic LRTI and HRQOL over time? (Paper 3)
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6. METHODS AND MATERIALS

This chapter presents the study’s methods and materials and the underlying rationale for the
choices made. First, the research methods and design are presented, followed by a description

of the sample, data collection, data analysis and ethical considerations.

6.1  Research methods and design

Various research methodology and design have been used in previous research on LRTI and
HBOT. These include RCT, quasi-experimental, survey research and qualitative design (18,
21, 131, 133, 143, 144, 149). The preferred design for evaluation of treatment efficacy is RCT
studies. However, the UK Medical Research Council guidelines recommend evaluation of
process and implementing several outcomes as an alternative to RCT studies (179).
Consequently, mixed-methods are an upcoming method in clinical research because this
moves beyond simple hypothesis testing to provide insights into processes and mechanisms to
reveal a more complete and nuanced understanding of a topic (22). Furthermore, the choice of
research method is primarily dependent on a study’s research question and not a specific
design per se (22). Based on this study’s overall aim and research questions, the research
methodology had to reflect both a quantitative and qualitative approach, whereby a mixed-
methods approach could provide us with more nuanced and complete knowledge of the topic

studied that had not previously been used.

6.1.1 Mixed-methods

Traditionally, quantitative method has dominated the research into pelvic LRTI and HBOT
(18, 21, 132-134, 137). Quantitative method is based on the empirical-analytical tradition,
addressing objective data, causality or magnitude of effects, and facilitating quantifiable

information, and is traditionally connected to the objective bio-medical paradigm (180). The
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language of this research is formal and impersonal, the researcher acts in a value-free and
unbiased manner and the results are considered to be relatively independent of the researcher,
and often have high creditability and are useful for studying large numbers (181, 182). The
strengths of the quantitative method include testing of hypotheses and the generalisation of
research findings, based on replicated studies with sufficient sample sizes. However, the tools
and instruments used may not reflect the participants’ experience and understanding,
representing a risk of producing general knowledge that is not applicable to clinical practice

and for confirmation bias (182).

Qualitative method, in contrast, is based on the historic hermeneutic and emancipatory
tradition, which focuses on individuals’ experience and understanding (2). In this tradition,
reality is viewed as a construct of social interactions and experiences, valuing the context-
sensitive and the meaning a person ascribes to a phenomenon (2, 183). The researcher acts in
a value-laden, personal, relative and socially-constructed manner (2, 184). The research
language is informal, while the research process is inductive, emerging and context-bound,
which is useful for studying a limited number of participants in-depth, providing rich and
contextual information on a complex phenomenon (2, 183). Furthermore, qualitative method
may illuminate dynamic processes and generate theories whereby data may be collected in
natural strings in participants’ own words or categories. However, findings from qualitative
method might not be generalisable, hypotheses are difficult to test, and the researcher can

easily influence the result (2, 185).

Combining quantitative and qualitative methods was previously considered to be impossible,
as these represent two completely different research paradigms, based on different
philosophical underpinnings (167, 186, 187). However, in the 1980s a new paradigm debate
emerged, based on how research was increasingly interdisciplinary, complex and dynamic,

and acknowledging that both quantitative and qualitative perspectives are needed to facilitate
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communication, promote collaboration, and conduct more clinically-relevant research (22,
182). Consequently, the mixed-methods paradigm was developed to support this complexity

(188).

Several definitions of mixed-methods have emerged over time, but a widely accepted
definition has been developed by Creswell and Plano Clark (22): “mixed methods, focuses on
collecting, analysing and mixing both quantitative and qualitative data in a single study or
series of studies. Its central premise is that the use of quantitative and qualitative approaches,
in combination, provides better understanding of research problems than either approach

alone” p. 5.

As for the quantitative and qualitative paradigms, the mixed-methods paradigm builds on
several philosophical assumptions. The ontology (nature of existence) of mixed-methods
builds on both objectivism and constructivism, while epistemology (theory of knowledge)
builds on pragmatism. Pragmatism is pluralistic and practically oriented towards “what
works” and takes different approaches (22). The axiology (study of underlying values)
involves multiple stances, such as that researchers may include both biased and unbiased
perspectives (22, 189). The research rhetoric is both formal and informal, and the researcher
may employ both formal and informal styles when reporting, valuing both objective and
subjective knowledge (22). Thus, mixed-methods focus on research questions closely related
to real life, as well as contextual understanding (22, 182). Mixed-methods have the potential
to make valid inference, challenge existing theoretical assumptions and develop or create new
ones, as well as to move beyond simple hypothesis testing to provide insight into process and
mechanisms (22, 182, 190). Mixed-methods benefit from data collection methods from
different methodological traditions, but it may be a challenge to shift and use multiple
philosophical positions for a researcher with limited experience (180). Furthermore, mixed-

methods represent a complex research paradigm, and this may lead to an extended research
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period. Mixed-methods research may also be difficult to identify when part of larger study or
research programme (189). The latter applies to the current study, where the mixed

methodology first becomes visible in this thesis.

6.1.2 Explanatory sequential design

Mixed-methods is a research paradigm in development and, consequently, the research
designs have expanded over time. Plano Clark and Creswell (187) provide a classification of
different mixed-methods research designs based on the relationship between quantitative and
qualitative methods: equal priority, quantitative priority and qualitative priority. Key factors
for deciding which design to use are related to the purpose of mixing, the theoretical drive, the
timing, the point of integration, the typological use and the degree of complexity (191).
Timing of the two methods is classified in three ways: concurrent, sequential and multiphase
combination, and strategies may be mixed during interpretation, analysis and collection, as
well as mixing at the level of design (22). Six main major mixed-methods designs have
emerged: convergent (two independent quantitative-qualitative strands), explanatory (two-
phase design, with collection of quantitative and qualitative data at different times),
exploratory (the qualitative phase is used to inform the quantitative study), embedded
(quantitative and qualitative data collection is within a quantitative or qualitative procedure),
transformative (relates more to the content than to the methodology), and multiphase (study

1 - informs study 2 - informs study 3 mixed-methods) (22).

As the main aim of this study was to provide increased understanding of the symptom burden
and HRQOL of cancer survivors undergoing hyperbaric oxygen therapy for pelvic LRTI,
explanatory sequential design was considered to be most relevant. The intention of this design
is to use qualitative data to provide more detail about the quantitative results. In an

explanatory sequential design, the quantitative and qualitative data are collected and analysed
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independently, before the strands are connected (22). This allows for integration and
identification of content represented in both data sets and makes it possible to compare, find
contrasts and/or synthesise the results to give a more complete understanding of the outcome
(192). Another important intention of this design is to bring together the different and non-
overlapping weaknesses and strengths of the quantitative and qualitative strands, viewed from
both numerical and narrative perspectives (2, 192). Based on this design, this thesis has a
quantitative dominance, as Paper 1 and 3 are based on quantitative methods, while Paper 2 is

based on qualitative methods.

However, neither quantitative nor qualitative methods are homogenous fields whereby both
the quantitative and qualitative strands are also connected to specific research designs (193).
Two different quantitative research designs are used in this thesis. In Paper 1, a descriptive
cross-sectional study design, with the purpose of identifying potentially related factors,
conveying more knowledge about the condition, and illuminating areas for further studies of
HBOT, was performed (194). In Paper 3, a pre-test - post-test design was used to assess
changes in the development of pelvic LRTI symptoms and HRQOL following HBOT. This
design is linked to a quasi-experimental design, usually used to test causal consequences of
long-lasting treatments, in contrast to “true” experiments with random assignment to a
treatment and to a control group. (181, 195, 196). To strengthen the chosen design, two

samples of norm populations for comparison were included (181).

In the qualitative strand, a phenomenological-hermeneutical design was used (2). This method
is particularly suitable when the aim is to understand the meaning of the lived experiences of
individuals concerning a phenomenon (2, 197, 198). The design consists of elucidating the
individuals’ experiences of the life world (phenomenology) and interpreting them
(hermeneutic). This is an ongoing process between the individuals’ expressed experience and

the researchers’ preunderstanding and interpretation (the hermeneutic circle) to gain new
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insight and understanding of a phenomenon (2, 197, 199). Studying a limited number of

individuals in-depth may provide rich and contextual information about complex phenomena

Q).

To summarise, Figure 2 illustrates the study’s ontological, epistemological, axiological and

methodological strands.

Objectivism/ Quantitative questionnaires
Constructivism Multiple stances Explanatory sequential design Qualitative interviews

Pragmatism Mixed methods Cross — sectional Statistics &

Pre-test — post test Systematic text condensation

&

Phenomenalogical - hermeneutical

Figure 2. The study’s ontological, epistemological, axiological and methodological strands.

6.2  The sample

In the following, participant recruitment, eligibility criteria, sampling procedure and the study

sample are presented.

6.2.1 Recruitment and eligibility criteria

The participants were recruited from among all cancer survivors with pelvic LRTI assigned to
HBOT at the Norwegian National Unit for Planned Hyperbaric Oxygen Treatment, between 1

August 2018 and 31 March 2021. This unit serves the whole country, and to ensure participant
identification that was as complete as possible, the following inclusion criteria were

established:

1. Pelvic radiation injury after intended curative radiation for pelvic cancer.
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2. LRTI symptoms from bowel, bladder or pelvic area, with signs of radiation injury
verified by endoscopy or radiology.
3. > 6 months from completed radiation.

4. Aged > 18 years.
Exclusion criteria were:

1. Severe physical and/or mental comorbidity representing a contraindication for HBOT,
including signs of active cancer.
2. Insufficient language skills to complete study questionnaires and/or interviews.

3. Previously treated with hyperbaric oxygen.

Participants in the quantitative studies were recruited from among all those who fulfilled the
eligibility criteria and gave their consent to participate. Participants included in the qualitative
phase of the study (n = 20) were drawn from the pool of numbers 1- 73 participating at
baseline (T1), reflecting a broad variety of demographic and medical backgrounds, as

required for qualitative research (2).

6.2.2 The participants

In total, 129 cancer survivors met the eligibility criteria, and 107 participants were included in
the study. Non-participation was related to declining to participate (n = 11), withdrawal from

treatment (n = 6), and previous HBOT (n = 5). At six-month follow-up, 95 of the participants

had completed the entire follow-up plan (T1 to T3). Loss to follow-up (n = 12) was related to

death (n = 1), not returning questionnaires (n = 2), discontinued treatment due to other illness

(n = 3) and not completing six-month follow-up (n = 6). The demographic and medical

characteristics of the study population are outlined in Table 2.



Table 2. Demographic and medical characteristics of the study population (N = 107)

n (%)

Gender

Male 57 (53.3)

Female 50 (46.7)
Age, years [mean (SD, range)] 64 (12, 32-84)
Education

College/University 85 (79.5)

Primary/High School 22 (20.5)
Work Status

Sick Leave/Disability Pension/Retired 88 (82.3)

Full Time/Part Time Employment 19 (17.7)
Civil Status

Married/Cohabiting 77 (72.0)

Single 30 (28.0)
Children under 18 Years of Age

No 94 (87.9)

Yes 13 (12.1)
Medical Characteristics
Cancer Site

Prostate 56 (52.4)

Gynaecological 38 (35.5)

Rectum/Anus 13 (12.1)
Referral Diagnosis

Cystitis and proctitis 994

Cystitis 39 (36.4)

Proctitis 45 (42.1)

Osteoradionecrosis pelvis 11(10.3)

Wound/fistula 3(2.8)
Type of Cancer Treatment

Radiation only 68 (63.6)

Chemotherapy and Radiation 39 (36.4)
Types of Radiation

External and Internal 30 (28.0)

External only 77 (72.0)
Radiation Dose, Gy [range]

Internal 7.0-75.0

External 35.0-100.0
Months since Radiation [mean (SD, range)] 70.48

(78.32, 11-511)

Abbreviations: Gy, Gray; Numbers are number of participants (% of total) if not specified otherwise; SD,

standard deviation.

The participants in the qualitative study (n =20), 11 women and 9 men with different civil

status, were between 36 and 77 years of age. They were diagnosed with different pelvic
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cancers, had undergone pelvic radiation, and had developed different LTRI (radiation cystitis,

proctitis and osteoradionecrosis).
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6.3  The HBOT procedure in this study

In Norway, elective HBOT is localised as outpatient treatment at the Norwegian National
Unit for Planned Hyperbaric Oxygen Treatment. During the six-week treatment course most
patients are located at a patient hotel within walking distance from the HBOT unit, while local
patients stay at home. Patients who are in need of hospitalisation stay in different hospital

wards, depending on their underlying medical condition.

As for all medical treatment, hyperbaric medicine is also prescribed by physicians, and HBOT
at the Norwegian national unit is performed by specialised trained nurses according to
medical regulations and prescriptions. Physicians are available if needed, but are not present
during treatment sessions. During treatment, patients are completely enclosed in a mono-place
pressure chamber for approximately two hours once a day. Strict safety routines are applied,
and patients are under constant observation during treatment, as the ambient oxygen level
increases the risk of fire and oxygen seizures (97, 200). Details of the treatment procedures

are outlined in Table 3.



36

Table 3. HBOT procedure at the Norwegian national unit.

Prior to treatment

Written information, by post and electronic
- treatment schedule, information about
treatment, safety rules, hotel information,
travel information

First treatment day

Oral information by HBOT physician
- treatment, safety, side-effects, treatment

effects
Video
- to see how treatment is carried out
Guided tour

- see other patients being treated in mono-
place chambers, wardrobe facilities, waiting
area, clothing, preparation orders before
treatment

Individual information and check by an HBOT
physician
Education by an HBOT nurse

- safety rules, information about compression
and decompression, instruction in
techniques to equalise ear pressure, training
in using a mask in connection with air
breathing breaks, clarification of individual
needs

Daily before treatment

Daily safety check
- ensure patients have followed safety rules in
accordance with procedure (e.g. avoid
ointments, synthetic materials), measures
according to medical equipment, secure and
comfortable position

Start of treatment

During treatment, patients are totally enclosed, and
hands-on care cannot be provided
- initially, HBOT nurse checks that the
communication system works, starts
compression and guides the patient (e.g.
how to equalise pressure), compression
normally takes seven minutes (slower
compression for first treatments)

During treatment

100% oxygen breathed at 2.4 atmosphere absolute for
90 minutes. Five minutes of air breathing via mask
twice during each treatment session, to prevent
oxygen seizures
- HBOT nurse sits outside the chamber to
safeguard the patient, communicates by
loudspeaker system, with film, TV, or music
distraction according to the patient’s wishes

End of treatment

Decompression
- HBOT-nurse safeguards and observes
patient during decompression (five minutes)
and closes up the treatment session

After treatment

Assist patients with individual needs (e.g. clothing,
urinary catheter, blood samples, transport)

Abbreviations: HBOT, hyperbaric oxygen therapy.
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6.4  Data collection

In this study, quantitative data was collected at three time points: at baseline (T1) before
HBOT, on completion of the six-week HBOT course (T2), and at six-month follow-up (T3).
Qualitative data was collected at one time point, i.e. on completion of the six-week HBOT

course (T2). The timeline and data collection are illustrated in Figure 3.

The six-week HBOT course

| | 1

T1 T2 T3
Baseline Completion of HBOT Follow-up at six-month
Pelvic LRTI/ HRQOL Pelvic LRTI/ HRQOL/ In-depth interviews Pelvic LRTI/ HRQOL

Figure 3. The study’s timeline and data collection.

6.4.1 Collection of quantitative data

Quantitative data was collected via self-reported questionnaires. The questionnaires were sent
by post at T1 and T3 and participants returned the questionnaires on arriving at the hyperbaric
unit for their first treatment, or by post, in a pre-stamped envelope. At T2, the questionnaires

were issued to the participants by a study nurse and returned in a mailbox at the treatment unit

before departure.

The quantitative outcome measures were chosen on the basis of the definition of pelvic LRTI
symptoms, HRQOL and previous research in this field. Here, the following data was collected

(Appendix 1):
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Medical variables were collected from the medical journal (cancer diagnosis,
treatment, radiation injuries).

Sociodemographic data (age, gender, civil status, education, work status) were
collected by self-reporting.

The Expanded Prostate Cancer Index Composite (EPIC) (201), urinary and bowel
domain, was used to measure pelvic LRTI. This instrument was chosen as it measures
perceived urinary and bowel toxicity and complications from radiotherapy for prostate
cancer and gynaecological malignancies. Based on the past four weeks, the EPIC
urinary domain consists of 12 items addressing a broad range of urinary tract
symptoms (e.g. leakage, frequency, incontinence, nocturia, pain and haematuria);
while the bowel domain consists of 14 items of bowel function and discomfort (e.g.
urgency, leakage, frequency, bloody stools and pain) (201). Items are scored on Likert
scales, with different response categories (0-4, 1-3, 1-4 and 1-5), and transformed into
a 0-100 score (202). The results are presented as a total score for urinary and bowel
symptoms, based on the means of all items, as well as urinary subscales (function,
bother, incontinence and irritable/obstructive) and bowel subscales (function, bother).
The total score is the mean of all the scores, where lower values indicate more severe
symptoms (202). EPIC was previously used in studies of pelvic LRTI, which enables
comparison of the results. The instrument has shown to be sensitive to change, valid
and reliable, with Cronbach’s alpha ranging between 0.82- 0.86 (201, 203, 204).

The European Organization for Research and Treatment of Cancer (EORTC) quality
of life questionnaire QLQ-C30, version 3.0, was used to measure HRQOL (3). The
EORTC QLQ-C30 was published in 1993 and provides established reference data for
50 countries (3, 205-207). In line with the literature, EORTC QLQ-C30 defines

HRQOL as a subjective, multidimensional construct operationalised through nine
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multi-item scales (3, 161, 173, 176). These include an overall HRQOL scale, five
functional scales (physical, role, social, emotional, cognitive), three symptom scales
(fatigue, pain, and nausea/vomiting), as well as six single symptom items (dyspnoea,
appetite loss, insomnia, constipation, diarrhoea and financial impact). Most of the
items are scored on a four-point interval scale ranging from 1 (‘not at all’) to 4 (‘very
much’), while overall HRQOL is scored on a seven-point interval scale ranging from 1
(‘very bad’) to 7 (‘excellent’). All items are transformed into a 0-100 score (205). For
functional scales and overall HRQOL, a high score reflects a high level of functional
capacity associated with better HRQOL. Conversely, high scores on the symptom
scales represent a high symptom burden associated with poor HRQOL. This
instrument is widely used both internationally and nationally, with documented robust
psychometric properties. It has proved to be a reliable and valid measure of HRQOL
in cancer patients, and Cronbach’s alpha ranges between 0.80 and 0.90 for most multi-
item scales and single items (3, 206).

The General Health Questionnaire (GHQ -12) was applied to measure the
participants’ current mental health (208). The instrument includes questions on the
level of general psychological distress, as well as the ability to carry out normal
functions. Positively worded items (e.g. “been able to enjoy normal day-to-day
activities”) are scored from ‘more than usual’ to ‘much less than usual’. Negatively
worded items (e.g. “lost much sleep over worry”) are scored from ‘not at all’ to “‘much
more than usual’. The 12 items are scored on a four-point Likert scale (0-1-2-3), with
a possible total score ranging from 0-36. A higher score indicates more symptoms of
psychological distress. The instrument is widely used as a reliable screening tool for
non-psychotic illness outside a clinical setting, showing generally high validity,

sensitivity and specificity, and Cronbach’s alpha ranges between 0.82-0.86 (7, 209).
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6.4.2 Collection of qualitative data

Individual in-depth interviews were considered to be well suited for exploring the cancer
survivors’ experience related to undergoing HBOT, since their aim is to collect descriptions
of individuals’ life world in order to understand the significance of their lived experiences
involving a certain phenomenon (2, 183). The first five interviews were conducted by the
main supervisor, and 15 interviews by the PhD candidate. To ensure that the interviewers
conducted the interviews in a reasonably similar manner, a semi-structured interview guide
was developed, piloted and agreed on (Appendix 2). The interview guide consisted of broad
topics related to the experience of information, procedures and follow-up during HBOT (210).
All interviews took place face-to-face in a quiet office at the hospital, but outside the HBOT
chamber area. The interviewers had not met any of the informants prior the interviews. First,
the interviewers introduced themselves, and gave a reminder of the purpose and that
participation in the study was voluntary, including the right to withdraw and the protection of
anonymity, and ensured permission to audiotape. All interviews started with the opening
question: “Can you please describe how you have experienced undergoing HBOT?”” The
informants were encouraged to tell their own stories as freely as possible, and their stories led
to new follow-up questions. The context allowed for exploration of the individual
participants’ experiences whereby they could direct the course of the interview and identify
and describe experiences that had not been considered by the researchers. All interviews were

audiotaped and lasted approximately one hour.

After each interview, the two interviewers discussed their immediate reflections on special
themes, nuances or important clues on which to follow up in the forthcoming interviews. Data
saturation was achieved at around the 15th interview, but 20 interviews in total were
performed to make sure that no further new topics emerged (211). All interviews were

transcribed verbatim. Throughout all transcriptions, emotional reactions (e.g. crying),
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stressing of words, sighing and whimpering were explained and outlined at the same manner,
to enhance validity and transparency, although identifiable characteristics (e.g. names) were
not transcribed, to preserve anonymity (2). The transcripts were not returned for corrections or

comments.
6.5 Dataanalysis

In explanatory sequential design, the quantitative and qualitative data is analysed
independently, using approaches best suited for the respective method before the strands are

connected (22).
6.5.1 Quantitative data analyses

All data was coded and processed using the IBM SPSS Statistics for Windows version 26.0
(212) software package. Normality for all variables was determined by Q-Q plots, skewness
and kurtosis. Internal consistency, measured by Cronbach’s alpha, was high for all
instruments (a = 0.80 — 0.91) (213). Normally distributed data was reported with the sample
mean and standard deviation (SD). All P values were two-tailed, and judged to be significant
if < 0.05. Correlations were reported with Pearson’s  and explained variance (%) (214).
Effect sizes (Cohens d) were judged against the following criteria: small (d > 0.2), medium (d

>0.5), large (d > 0.8) or very large (d > 1.3) (215).

In Paper 1, missing values were handled according to the respective questionnaires’ manual
(202, 208, 216). For EPIC, the four missing items were calculated via the mean for the actual
participant, since at least 80% of the questions for the actual domain were answered (202).
For EORTC QLQ-C30, the 12 missing values were calculated via the mean, since at least half
of the items from the scale had been answered (216). For GHQ, the three missing items were
imputed as a low score (208). Descriptive statistics were used for demographic and medical

variables. Predictor variables (age, gender, type of cancer treatment and radiation-related
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variables) were analysed regarding the outcome variables (pelvic LRTI symptoms,
psychological distress and HRQOL). Correlation analyses, using Pearson’s » and explained
variance (+%), and ¢-tests were used to assess the possible links between pelvic LRTI
symptoms, psychological distress and HRQOL (214). Regression analyses were used to assess
the influence of age and clinical variables (cancer site, time since treatment and radiation dose)
(217). Multiple linear regression analysis was carried out to explore the relationship between
pelvic LRTI symptoms, psychological distress and overall HRQOL. Finally, to examine the
influence of psychological distress on the association of pelvic LRTI symptoms with overall
HRQOL, a moderation analysis was conducted by adding the product of psychological

distress and pelvic LRTI symptoms to the multiple regression analysis (218).

Differences in pelvic LRTI symptoms and HRQOL between the time points T1, T2 and T3
were analysed by paired sample #-tests for changes in the mean. As a value of less than 80
points in the urinary and bowel domain of the EPIC indicates a significant symptom burden,
separate analyses were performed for the respective subgroups (EPIC <80 at T1) (219).
Development over time is presented as a mean change of scores, with 95% confidence
intervals (CI). To assess the correlation of the development in pelvic LRTI symptoms with
overall HRQOL, Pearson’s correlation analysis was used (214). Multiple linear regression
was carried out to explore the relationship between changes in overall HRQOL as dependent

variables and changes in pelvic LRTI symptoms as independent variables.

As a control group was not included, using references or norm data made it possible to
compare the present study’s EPIC scores, EORTC QLQ-C30 scores and GHQ-12 scores (205,
220, 221). Z-tests were performed to analyse differences between the cancer survivors’ mean
scores and the mean scores in the reference populations, providing z-scores and two-tailed P
values (213). Since data from a Norwegian norm population of cancer survivors with pelvic

LRTI is not available, the following populations were regarded as suitable for comparison:
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EPIC bowel and urinary scores were compared to a sample consisting of controls without
prostate cancer (N = 112) (220). Mean scores of HRQOL were compared to the EORTC
reference values of a general European population (N = 7802) (205). The GHQ-12 mean
scores were compared with a sample consisting of Norwegian married/cohabiting students (N
= 1750), studied by Nerdrum et al. (221). Effect sizes of the differences in means between
cancer survivors (Meanc) and the other adult populations (Meansorm) were defined by

Cohen’s d = (Meancs — Meannerm)/ SD;, where SD; was the pooled SD within groups (222).

6.5.2 Qualitative data analysis

In Paper 2, the qualitative data consisted of 20 interviews, representing 168 pages of
transcribed text. As the aim of Paper 2 was to understand the individuals’ experience of the
HBOT process, systematic text condensation (STC) was considered an appropriate method to
analyse the data. STC was developed by Malterud (185) as a pragmatic procedure, inspired by
phenomenological ideas, presenting the participants’ experience as expressed by themselves,
rather than by exploring the possible underlying meaning of what was said (185, 197). (185).
As various theoretical frameworks can be applied, STC is thus aligned with the philosophical

basis for mixed-methods (185, 223).

STC is a four-step analysis: 1) gaining a total impression; 2) identifying units of meaning; 3)
abstracting the contents of individual units of meaning; and 4) summarising their importance
(185). These four steps start with interviewing and then move into analytical circles, aligning

with the study’s phenomenological approach (2).

The analysis was performed in collaboration by the two supervisors and the candidate,
emphasising the importance of working both systematically and creatively to capture the
essence of the informants’ experiences. First, the three authors of Paper 2 read the interviews

separately to obtain a general overview related to the study aim. Then, the individual’s
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general impression was discussed in common until consensus was reached. Secondly, the
interviews were re-read and eight representative units of meaning were extracted. The units of
meaning were transferred into NVivol2 software for further coding and sorting of the data

(www.gsrinternational.com). Thirdly, the coded units of meaning were condensed into

abstracted themes, engaging the researchers in an analytical circle between the identified
themes, transcribed interviews and discussions. On the conclusion of this process, four themes
were agreed on, each having two subthemes. The analyses were discussed among the
supervisors and the candidate until all interpretations achieved consensus (2, 185). The
findings were summarised and quotations from participants were used to illustrate the
findings and ensure the participants’ exact meaning (185). The quotes were translated from
Norwegian to English as accurately as possible, and the procedures for the analysis of the
findings are outlined in Table 1 in Paper 2, to allow for transparency (2, 185, 224). The three
researchers represented different disciplines; two of them had a nursing background, and one
researcher had a physician background. Two of the researchers had extensive experience from
HBOT, while one of the researchers had no knowledge within this field, but was an
experienced qualitative researcher. During the analyses, both the candidate and the
supervisors were aware of the researchers’ pre-understandings, specifically those related to
previous professional and personal experience, as well as the theoretical and professional
standpoints, and these pre-understandings were included in the discussion throughout the

analyses (185).

6.5.3 Merging quantitative and qualitative results

As previously described, the first two analysis steps in an explanatory sequential design are to
analyse the quantitative and qualitative data separately. The quantitative data was analysed at
baseline (T1) and in relation to the development of pelvic LRTI symptoms and HRQOL from

T1-T3. The qualitative data was analysed after completion of all the in-depth interviews at T2.
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The third step in this analysis was to identify content areas that were present in both data sets
and to compare, find contrasts and/or synthesise the results to provide a more complete
understanding of the data (22). During this process, the amounts and content that were present
in both the quantitative and the qualitative data sets were examined and structured. The aim of
merging the results was to provide a more comprehensive picture of the participants’ situation
at baseline (T1/Article 1), of the HBOT process (T2/Article 2) and of the outcome during and

after HBOT (T1-T3/ Article 3).

6.6  Ethical considerations

Research focused on human beings is governed by strict ethical and legal regulations (225,
226). The management at the Centre for Crisis Psychology, Faculty of Psychology, University
of Bergen and at the Department of Occupational Medicine, Haukeland University Hospital,
approved the study. The present study is part of a prospective longitudinal study with the
overarching aim of increasing the understanding of, and knowledge about, pelvic LRTT in
cancer survivors undergoing HBOT. The main study was pre-registered in ClinicalTrials.gov.
(Identifier: NCT03570229) (Appendix 3) and approved by the Regional Committee of
Medical Research Ethics in Northern Norway (ID 2018/706) (Appendix 4). The study was
conducted in compliance with the Declaration of Helsinki and the requirements for data
processing and handling of the data (226, 227). The participants received written information
about the study concerning how participation was voluntary, all data would be treated
confidentially, that they could withdraw from the study at any time, and that data could be

deleted on request. All participants gave written consent (Appendix 5).

Confidentiality was ensured in several ways. A coding system was used whereby numbers
replaced the participants’ names and the list connecting names and numbers was stored on

the hospital’s research server, and only the research team had access to the list. The
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numbered questionnaires (T1 and T3) were sent by post and delivered (T2) to the participants
by a study nurse, who was not involved in the analysis of the data. Questionnaires were
returned by post, in pre-stamped envelopes (T1 and T3), and/or in a mailbox at the
hyperbaric unit (T2). All completed questionnaires were stored in a locked cabinet at the
university, separate from the data file. Data plotting was performed by a scientific assistant or
by the candidate, and the data file was stored on the university’s research server, with no
identification beyond participant numbers. The sound recorder used to record the interviews
was stored in a locked cabinet. Recordings that were converted to mp3 files and the

anonymised interview transcripts were stored on the research server at the hospital.

Quantitative and qualitative methods may entail different ethical issues regarding
confidentiality, closeness and potential stress (2, 22, 210). All professionals involved in the
study had extensive experience either as researchers, clinicians, or both, as well as the
competence to ensure ethical and safe conditions for all participants.

The interviewers only met the participants during the interviews, and they were not involved

in the HBOT process.

Four specific ethical issues require careful consideration when undertaking research
consisting of qualitative interviews: 1) impose no harm, 2) use relationship-based ethics, 3)
disclose the research intent, and 4) ensure the right to privacy and confidentiality (228). The
interviewers sought to diminish any risk of subtle injury, such as decreasing a participant’s
self-esteem or exposing a participant to undue stress via their experiences during the interview
(229). The interviewers made sure the study was understood and gave the participants the
opportunity to ask questions and make comments, communicated that their participation was
valuable and appreciated, and sought to provide safe and comfortable interview frames,

interact in a polite manner, and encourage participants to speak freely. (2, 228).

As the participants were outpatients for six successive weeks, skilled healthcare professionals

could immediately attend to any problems arising during the HBOT course. The majority



reported only minor, temporary and highly tolerable side-effects of HBOT, and those who
experienced adverse events were immediately seen by a physician for management and
follow-up. In addition, all patients treated at the national unit had access to a physician on
duty and medical requests were managed and followed up rapidly and successively. In
addition, during the entire study period, all three researchers were available for telephone
contact. All enquiries were discussed within the group, with subsequent feedback to the

participant.

a7



48

7. FINDINGS

In this section, the findings from the three papers are presented, followed by the merged

results, in which the findings are connected.

7.1 Paper 1: Symptom burden, psychological distress, and health-related quality of
life in cancer survivors with pelvic late radiation tissue injuries
Curative radiotherapy for pelvic cancer may lead to severe LRTI. However, limited

knowledge exists about pelvic cancer survivors’ LRTI symptoms, distress and HRQOL.

The aim of this study was to assess the symptom burden, psychological distress and HRQOL
in survivors with established pelvic LRTI compared to norm populations, and to investigate

the relationship between these factors.

A descriptive cross-sectional study design with the purpose of identifying potentially related
factors was used. Cancer survivors referred for treatment of established pelvic LRTI were
recruited nationwide. A total of 107 participants were included (53% were men, n= 57) with a
mean age of 64 (range 32-84 years, SD=12). Pelvic LRTI were assessed according to EPIC
urinary and bowel domain, compared to a sample consisting of controls without prostate
cancer (N=112). Psychological distress was assessed by GHQ-12, compared with a sample
consisting of Norwegian married/cohabiting students (N=1750). Finally, HRQOL was

assessed by EORTC QLQ-C30, and compared with a general European population (N=7802).

The participants reported more urinary (mean 68.7 vs. 89.5; p< 0.00; d=1.4) and bowel
symptoms (mean 62.5 vs. 92.4; p<0.00; d=2.7) than norms with large to very large effect
sizes. Survivors treated with both chemotherapy and radiation reported more bowel
symptoms than participants treated with radiation only (mean 58.8 vs. 65.0, p=0.02). Women

reported more bowel symptoms than men (mean 58.6 vs. 65.7, p<0.00). The cancer survivors



49

also scored higher, with medium effect size on psychological distress than the norms (mean
13.4 vs. 10.3; p<0.00; d=0.6). Overall HRQOL score (mean 54.9 vs. 71.2; p<0.00; d=0.7)
and all sub-dimensions were lower compared to norms, except for emotional symptoms. The
greatest differences were found for social function (mean 48.3 vs. 87.5; p<0.00; d=1.7),
physical function (mean 69.1 vs. 89.8; p<0.00; d=1.2), and role function (mean 59.9 vs. 84.7;
p<0.00; d=0.9), with large or very large effect sizes. The cancer survivors also scored
significantly higher than the norms on all HRQOL symptom scales, with very large or large
effect sizes for diarrhoea (mean 50.5 vs. 7.0; p<0.00; d=2.3), constipation (mean 28.6 vs. 6.7;
p<0.00; d=1.2), fatigue (mean 49.8 vs. 24.1; p<0.00; d=1.1), and insomnia (mean 47.1 vs.
21.8; p<0.00; d=0.9). A higher symptom burden and higher levels of psychological distress
were associated with lower HRQOL (7=46%), but psychological distress did not moderate

the influence of symptoms on HRQOL.

In conclusion, the results indicate that cancer survivors with established pelvic LRTI
experience a severe symptom burden, moderate levels of distress, and highly impaired
HRQOL compared to norm populations, several years after radiotherapy. To improve
HRQOL, treatment of pelvic LRTI symptoms and interventions related to coping are of great
importance. Systematic assessment of symptoms and HRQOL after radiation should be part
of routine follow-up and be confirmed by objective measures and available treatment
options, such as HBOT. In addition, educating survivors in adequate coping skills may be of

importance.
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7.2 Paper 2: Experiences of patients with pelvic radiation injuries after cancer
treatment undergoing hyperbaric oxygen therapy — a phenomenological-
hermeneutical study

Radiotherapy for pelvic cancers may cause pelvic LRTI, and HBOT is one of few treatment

alternatives. However, we have limited knowledge of how cancer survivors with pelvic LRTI

experience undergoing HBOT.

The aim of this study was to explore how cancer survivors with pelvic LRTI experienced

undergoing HBOT.

The study was anchored in qualitative methods, using a phenomenological-hermeneutical
approach. To capture the lived experience of undergoing HBOT, in-depth, individual, face-to
face interviews of 20 cancer survivors were conducted on completion of six-week HBOT. The
interviews were audiotaped and lasted for approximately one hour. STC was used to analyse

the transcribed data.

Four main themes emerged from the analyses of the participants’ experience of undergoing
HBOT: 1) approaching an unknown world; 2) from feeling worried to becoming familiar; 3) a
long-lasting treatment course; and 4) the treatment course went better than expected. Each of

the main themes was further elaborated as two sub-themes.

In relation to the first main theme, “approaching an unknown world”, the participants reported
that they knew very little of what to expect on arriving at the HBOT unit and that they
experienced entering a totally unknown environment. This was elaborated on in the sub-theme
“I got information but still I felt unprepared”, describing that even if they had received written
information, they still experienced being unprepared. Even though HBOT was highly
unknown and unfamiliar, the participants expressed that they were eager to start treatment.
This was identified as the sub-theme “HBOT may be my chance”, where they articulated a

common hope that HBOT would reduce their LRTI symptoms.
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Main theme two “from feeling worried to becoming familiar”, describes a gradual process
from being worried about towards becoming familiar with HBOT. This was further outlined
in the sub-theme “T had to learn how to dive”, whereby learning by doing was important to
reducing the participants’ anxiety and distress. Another important facet was identified in the
sub-theme “the nurses made me feel safe”, describing the importance of the nurses’

competence and close follow-up.

The third main theme “a long-lasting treatment course” elaborated on how the participants
experienced HBOT as protracted and time consuming. This experience was expressed by the
sub-theme “being away from daily life”, describing how their absence from home greatly
affected their everyday life. Another facet was identified as the sub-theme “the importance of

peer patients”, describing the crucial importance of meeting other survivors with pelvic LRTI.

The fourth main theme identified was “the treatment course went better than expected”. This
positive experience was based on two main features. The first facet was outlined in the sub-
theme “experiencing limited side-effects” showing few, mild and transient side-effects, even
if some patients experienced fatigue. In the second facet “the beginning symptom relief”, the
participants experienced improvement in LRTI during the HBOT course, with pain relief, less

bleeding, and reduced urge and frequency of urine and faeces.

In conclusion, many participants experienced starting HBOT as unfamiliar, and detailed
information was needed to prevent distress and anxiety. Clear routines, highly specialised
personnel with a reassuring attitude, person-centred care, and distraction during treatment
seemed to be important factors to make the patients feel safe and to promote coping during
treatment. The long HBOT course seemed to be outweighed by the benefits of meeting peer
patients. Overall, HBOT was experienced as a safe treatment with limited side-effects, with

many patients noticing initial symptom relief.
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7.3 Paper 3: Symptom burden and health-related quality of life six months after
hyperbaric oxygen therapy in cancer survivors with pelvic radiation injuries.
Radiotherapy is an important aspect of the multimodal curative treatment for pelvic cancers,
but LRTI may develop months or years later. HBOT has shown positive effects for a range of
LRTI, but limited research exists concerning HBOT for pelvic LRTI and how this influences

survivors’ HRQOL.

The aim of this study was to explore the development of and association between symptoms

of pelvic LRTI and HRQOL following HBOT.

A quantitative method with a pre-test — post-test design was used to evaluate the changes in
pelvic LRTI and HRQOL from baseline (T1), on completion of the six-week HBOT course
(T2), and at six-month follow-up (T3). EPIC urinary and bowel domain and EORTC QLQ-

C30 were used to assess pelvic LRTI symptoms and HRQOL.

Cancer survivors referred for treatment of established pelvic LRTI were recruited nationwide.
Ninety-five participants were included in the study (52.6% were men) with a mean age of 65

years (range 32-84 years, SD=11.6).

Participants reported a high LRTI symptom burden at baseline (urinary EPIC, mean (SD) 70.0
(17.2); bowel EPIC 63.4 (13.4)), while this improved statistically and clinically significantly
six months after treatment (p = <0.00), representing minimal clinically important changes.
Participants with the highest symptom burden (EPIC < 80) at baseline reported moderate

improvement of bowel symptoms.

The participants reported severely impaired HRQOL, including overall HRQOL, all functions
and symptom scales at baseline. At six-month follow-up, overall HRQOL, all functional
scales and most symptom scales/scores increased statistically and clinically significantly.

Here, scores for overall HRQOL, social and role function, sleep disturbance, diarrhoea, pain,
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and fatigue improved the most after HBOT. This increase was already present at the end of

the HBOT course, except for physical and cognitive function and fatigue.

The correlations between the changes in LRTI symptoms and HRQOL were positive, but
weak, and the changes in LRTI symptoms from baseline to six-month follow-up explained

only 10% of the variance in overall HRQOL.

In conclusion, the results indicate a beneficial, but small outcome for pelvic LRTI symptoms
and HRQOL after HBOT at six-month follow-up, and already with a noticeable improvement

at the end of HBOT. Changes in pelvic LRTI were associated with changes in HRQOL.
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Merging the results from the three papers
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Merging the findings from the three papers may provide a more comprehensive picture of the

participants’ situation at baseline (T1), from the HBOT process (T2) and from the outcome

after undergoing HBOT (T2 and T3), as presented in Table 4 and elaborated below.

Table 4. The merged results from the three papers

psychological distress
(d=0.6) and impaired
HRQOL (d=0.7)
compared to norms.
Psychological distress
did not moderate the
influence of symptoms
on HRQOL.

and overall HRQOL, and all
the functional dimensions,
except for physical function,
and most HRQOL symptoms
from baseline

Baseline (T1) The HBOT process End of Treatment (T2) 6 Months Follow-up
(T3)
Quantitative results | Significantly (P<.00) Statistically and clinically Statistically and
Papers | and 3 greater pelvic LRTI significantly (P<.00) clinically significantly
symptoms (d=1.4-2.7), improved LRTI symptoms (P<.00) improved LRTI

symptoms, HRQOL and
all the functional
dimensions and most
HRQOL symptoms from
baseline

A further significant
improvement in LRTI
symptoms (P<.00) and
HRQOL symptoms and
fatigue and dyspnoea
were found, where
emotional function
decreased, while the
other dimensions were
stable

unprepared’

From feeling worried
to becoming familiar:
a) ‘I had to learn how
to dive’

b) ‘The nurses made
me feel safe’

b) ‘Experiencing the
beginning of symptom relief
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Paper 2 unknown world: unknown world: better than expected.
b) ‘HBOT may be my a) ‘I got information, a) ‘Experiencing limited side-
chance’ but I still felt effects’
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A long-lasting
treatment course:

a) ‘Being away from
daily life’

b) ‘The importance of
peer patients’

Merged results

High pelvic LTRI
symptom burden,
psychological distress,
impaired HRQOL, all
areas of life affected.
HBOT represented an
unknown, but hopeful
treatment modality.

Difficult to absorb the
HBOT information.
Adjusted quickly to
HBOT procedures,
and nurses’ follow-up
and care were crucial.
Long-lasting
treatment away from
daily life outweighed
by peer support.

Improved LRTI symptoms
and most HRQOL

dimensions and symptoms.

Positive experience of
HBOT, with limited side-
effects and with symptom
improvement.

Further improved LTRI
symptoms. All HRQOL
dimensions and most
symptoms improved
from baseline and were
maintained from T2-T3.
From T2- T3 fatigue
improved, and emotional
function decreased.

Abbreviations: d, effect size, judged as small (d > 0.2), medium (d > 0.5), large (d > 0.8) or very large (d > 1.3); EORTC-QLQ-C30,

European Organization for Research and Treatment of Cancer Quality of Life questionnaire; EPIC, The Expanded Prostate Cancer Index

Composite; Overall HRQOL, overall health-related quality of life; P, statistically significance difference <.05.

At baseline, participants reported a high symptom burden, psychological distress and impaired

overall HRQOL, with all function and most symptom scale scores compared to norms

indicating that all areas of their lives were impaired. The qualitative findings support the

quantitative results, describing vast physical, emotional and social implications of pelvic

LRTI. However, the participants described HBOT as an important and hopeful opportunity

for symptom relief.

The qualitative data describe the HBOT process. These findings indicate that participants

received limited information about HBOT from the referring physician. Even if they got

information from the HBOT section, they still felt unprepared about what to expect.

However, the nurses’ information, individual follow-up and holistic care, in addition to

learning by doing, were important factors in reducing the participants’ initial anxiety and

distress. The participants experienced that the daily, long-lasting treatment course greatly

affected their everyday lives. However, meeting other survivors of pelvic cancer greatly

outweighed the absence from home and family.

At the end of HBOT, pelvic LRTI symptoms, overall HRQOL and all functional scales,

except physical and cognitive function, and most HRQOL symptom scales, improved. The
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qualitative findings support these quantitative results, as the participants experienced

symptom improvement and limited side-effects — even if some experienced fatigue.

Six-month follow-up were assessed via quantitative data. Here, a further improvement in
pelvic LRTI symptoms, overall HRQOL, all HRQOL functional and most symptom scales
from the end of HBOT was found. Participants with the most severe symptom burden at
baseline improved the most. The findings indicate, however, that as a mean, the participants
still had severe pelvic LRTI symptoms and impaired HRQOL, except for the emotional

function, for which participants align with the norm population.
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8. DISCUSSION

This thesis covers a limited studied field, and to the best of our knowledge, this is one of the
first studies in Norway contributing to knowledge about the symptom burden and HRQOL of
cancer survivors undergoing HBOT for pelvic LRTI. It is the first mixed-methods study to
follow pelvic LRTI survivors’ outcomes and the process following HBOT that may contribute

to more comprehensive understanding and knowledge.

In the following, the merged results from the three papers are discussed, including the
participants’ situation at baseline, the HBOT process, and participants’ status at the end of
treatment and at six-month follow-up. This section ends with reflections on the study’s

methodological strengths and limitations.

8.1. Ahighly burdened sample at baseline

The quantitative results from this study show that the participants reported a severely high
symptom burden compared to norms. This was supported and outlined by qualitative data, and
described as high levels of pain, diarrhoea, urge for urine and faeces, bleeding and sleep

disturbance.

Previous research indicates that radiotherapy to the pelvic area may cause severe side-effects
(78, 81, 104, 127, 230). However, studies of long-term pelvic LRTT are sparse. Previous
research has documented a decline in pelvic LRTI symptoms over time, mainly explained by
complete disease remission (102, 231). However, the participants in our study reported severe
impacts at mean six years after radiation, indicating a long-term symptom burden, whereby
the symptoms had not, or had not sufficiently, declined over time. In line with the literature
(6, 52, 230), the high symptom burden may indicate that, although it is well-known that LRTI

may occur after radiotherapy, these late effects seem to be severely underdiagnosed. This is
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supported by the qualitative findings outlining that most of the participants had been unaware
of their LRTI diagnosis, and that in many cases the diagnosis was not objectively verified
before referral to HBOT. A major problem may be limited knowledge of pelvic LRTI among
both healthcare professionals and survivors, and, consequently, that the symptoms may be
misinterpreted as normal aging symptoms (6, 52). In addition, the limited spectrum of
symptomatic treatment for pelvic LRTI often seems to have only a short-term effect, leaving
the survivors with a severe symptom burden over time (230). Even if pelvic LRTI only affect
5-15 % of cancer survivors and newer radiotherapy modalities seek to limit the debilitating
effects on normal tissue, the symptom burden of cancer survivors with pelvic LRTI is highly

worrisome (6).

Previous research indicates that LRTI generally have a negative impact on HRQOL (6, 52,
230). In line with this, our participants reported low levels of overall HRQOL, as well as
impaired physical, role, cognitive and social function compared to norms at baseline. These
results are supported and outlined by the qualitative findings, where the participants expressed
that their pelvic LRTI particularly impaired their physical activity, social participation and
work ability. Together, the quantitative and qualitative findings indicate that all aspects of the
survivors’ lives were negatively impacted. Both quantitative and qualitative findings also
revealed that the participants in particular experienced high levels of diarrhoea, pain, urge,
sleep disturbance and fatigue. In general, pain, fatigue, and sleep difficulties are the most
common late effects in cancer survivors, documented as impairing everyday life and social

interaction, and increasing the risk of poor health and disability (39, 46, 232-239).

The quantitative results revealed that the participants reported moderately more psychological
distress than norms. This supplements earlier findings suggesting that a combination of
cancer-related symptoms, pain, fatigue and psychological distress adds to the total burden of

cancer survivors, impairing their coping with everyday life (240, 241, 242). Previous research
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has shown that late effects of cancer treatment, especially radiotherapy, are associated with
psychological distress and contribute to impaired HRQOL (79-81). In addition, our results
revealed a stronger correlation between the participants’ overall HRQOL and distress than
between overall HRQOL and pelvic LRTI. This is an important finding suggesting that other
factors than LRTI may also add to the cancer survivors’ distress. Such factors may be related
to experience in the cancer trajectory (81, 82), fear of cancer recurrence, having elevated
levels of psychological distress before cancer treatment, being about to start a new and
unknown treatment, or other factors unrelated to cancer (101, 141). However, the high
correlation between psychological distress and overall HRQOL reflects the strong

interrelatedness between these factors (41, 52, 84, 243).

An interesting finding was that the participants’ emotional function was comparable to the
norm population, which may have several explanations. First, the participants may have
adapted and developed several coping strategies in dealing with pelvic LRTI (244). Secondly,
in the qualitative study the participants expressed that HBOT was their chance for symptom
improvement, whereby any improvement would be welcomed. Hope and outcome
expectations are important resources in coping, playing a predominant role in mediating

distress and promoting HRQOL (173).

The merged results indicate that the participants experienced multidimensional challenges,
which hampered their overall HRQOL, and provide a comprehensive picture of the cancer
survivors’ situation. This complies with the theoretical concept of HRQOL, underpinning that
impairment in one dimension may negatively influence other dimensions, as well as overall
HRQOL (3). Furthermore, the interaction and complexity between pelvic LRTI,
psychological distress and HRQOL underpin the importance of a bio-psychological or holistic

view in survivorship follow-up, screening and treatment interventions. In line with the theory
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of HRQOL and health promotion, our findings indicate a need for holistic interventions to

promote long-term health.

Despite an increased focus on cancer survivors, late effects and HRQOL, our results support
prior research stating that this area is in need of improvement (34, 35, 36, 38, 39, 107). In line
with prior research (34, 36, 37, 245, 246), our findings indicate that healthcare professionals
need increased knowledge related to pelvic LRTT and their holistic consequences. In
particular, the transition from cancer treatment to survivorship is documented as crucial for
cancer survivors’ long-term health, highlighting the importance of information and screening
for late effects, individual survivorship plans, holistic follow-up care, and health-promoting
interventions (29) (34, 37). Here, research indicates that nurse-led follow-up appears to
provide a more holistic focus, in line with cancer survivors’ complex needs in combination

with medical follow-up (247-249).

8.2  Positive experiences of HBOT

The qualitative findings indicate that the participants experienced entering the HBOT
facilities as approaching an unknown and rather scary world. The participants expressed that
they had received limited information from the referring physician and that the information
from the HBOT unit was difficult to absorb. Previous research shows that entering a high-
technology treatment, including HBOT, may increase the level of distress and anxiety, so that
patients would like more information in advance, as this may reduce treatment-related distress
(141, 143, 144). HBOT is a highly-specialised treatment at national level, so that our results
indicate that it may be challenging to reach out with information to different levels of
healthcare services; and that efforts are needed to make this treatment visible to both
healthcare professionals and patients as a treatment modality for LRTI (250). However,

participants also found it difficult to relate in advance to the information from the HBOT unit,
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consisting of written information and a video link. This may indicate a need for critical review
of the information provided from the HBOT unit, for example by involving user
representatives, or by a telephone call from an HBOT nurse, to clarify misunderstandings,

before admission to the unit.

The findings revealed that participants quickly adapted to the safety routines and the pressure
chamber treatment. Here, an important factor seems to be ‘learning by doing’, as it may be
difficult to imagine the treatment procedures beforehand (144, 146). However, the findings
indicate that the most important factor to ensure smooth adjustment was the individualised
care and close follow-up by the nurses, as well as distraction during treatment. The
importance of predictability and person-centred care are essential for positive coping
experiences, where psychoeducation and close follow-up have been documented to facilitate
patients’ feeling of safety (145, 146). In addition, the close follow-up by the nurses over the
course of six weeks may have enhanced coping and empowerment, which have been shown to

be important factors for cancer survivors’ HRQOL (155, 167, 173).

Furthermore, the findings elaborated that participants experienced the six-week treatment as
protracted and time-consuming, and that absence from home, family and friends affected their
everyday lives. Interestingly, they expressed that meeting other cancer survivors to some
degree outweighed their absence from ordinary life. They experienced that meeting peers

gave them someone to spend time with, while for many this was the first time they had the
opportunity to share their experiences. This finding is supported by a range of studies linking
peer support to better psychosocial outcomes in cancer survivors (38, 251-254).
Consequently, this highlights the importance of organising HBOT in a way that promotes peer

support.
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To sum up, the findings from the HBOT process show the importance of a holistic approach
to the pelvic LRTI survivors’ complex needs, in alignment with the HRQOL concept and

health promotion (3).

8.3  Decreased symptom burden and increased HRQOL at the end of HBOT

The quantitative findings from EPIC and HRQOL symptoms already showed a statistically
significant and clinically relevant improvement in the participants’ symptom burden on
completion of HBOT, even though the regeneration of tissue was expected to take longer (71,
89, 255). The results are supported by the qualitative findings, where the participants
experienced rather specific and quasi-objective symptom relief during the treatment course,
such as fewer toilet visits and less sleep disturbance, which may indicate structural
improvement (18). In line with the literature (97, 98), participants experienced highly
tolerable and limited side-effects from HBOT, such as barotrauma and visual disturbance.
However, several participants described debilitating fatigue during the treatment course. This
may be related to oxygen toxicity and pre-existing fatigue, but is not described in previous
literature. Consequently, this may be important for the information given patients, any more

research may be needed.

The findings revealed that participants with the most severe baseline symptoms improved the
most, which was in line with previous studies (18, 19, 133). This is important knowledge for
healthcare professionals and may indicate which patients might benefit the most from HBOT.
In addition, this is important patient information with respect to clarifying expectations in
advance of HBOT. Even though the changes observed were of rather small magnitude, the
symptom development corresponds to noticeable and clinically relevant improvement (205,

256).
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Furthermore, major statistically significant and clinically relevant changes in overall HRQOL
and most functional scales were found on completion of HBOT. This may have several
explanations, such as a reduction of LRTI beginning to fulfil the participants initial hope of
improvement, being in a setting that facilitates increased knowledge of their condition,
promotion of coping, positive experiences, interaction and social support — which are all
important factors for facilitating HRQOL (155, 167, 173). In line with the Norwegian cancer
strategy (13) these results indicate the importance of focusing on HRQOL and not merely on
pelvic LRTI symptoms.
8.4  Further decreased symptom burden and increased HRQOL at six-month follow-
up
The quantitative results revealed a further improvement in specific LRTI symptoms and in
less specific symptoms such as sleep disturbance, diarrhoea, pain and fatigue at six-month
follow-up. However, even if the improvement was statistically significant, it was small and
less than shown in the RICH-ART study by Oscarsson et al. (18). This may indicate that our
sample was more heterogeneous, as it included several LRTI symptoms, while the RICH-
ART study focused solely on radiation-induced cystitis (18). It must also be considered that
our results are based on group means, which can mask that a significant proportion of patients
may have experienced greater improvement. More research is still needed to clarify which

patients will benefit most from HBOT.

Even if the pelvic LRTI improvement was small, it was clinically significant, entailing a
noticeable change for the participants. This is in line with the participants’ expressed hope at
baseline, when they expressed that all symptom relief, no matter how small, would be of
importance, and coincident with health promotion and the health continuum stating the
importance of bringing participants closer to health than illness (157, 158, 257). This is also

supported by the HRQOL symptoms, showing significant improvement in diarrhoea, sleep
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disturbance, pain and fatigue. Furthermore, an improvement in overall HRQOL, and in social
and role function, indicates improvement in all areas of the participants’ everyday life, which
must be seen as important. This adds to the knowledge that, beyond LRTI symptoms, HBOT
may also have a positive impact on HRQOL (18, 20, 133, 149). However, the development in
HRQOL from the end of HBOT to six-month follow-up was limited, indicating that the
treatment course was most important for HRQOL, as discussed above. In contrast, fatigue
improved the most from the end of HBOT to six-month follow-up. In this case, an explanation
may be that HBOT triggers fatigue, and that it takes time to improve fatigue (97, 258, 259).
Furthermore, the participants’ emotional function score declined significantly from the end of
HBOT to six-month follow-up, but was then still significantly better than at baseline. Again,
several explanations may be relevant, such as disappointment that symptoms persisted,
returning to the challenges of everyday life, a lack of peer support and less professional
follow-up. This underlines the importance of local survivorship follow-up, for example from

GPs, cancer care coordinators and/or municipal rehabilitation.

The merged results provide valuable supplementary information about the HBOT process on
completion of treatment and at six-month follow-up. Although the causal direction could not
be determined from this pre-test — post-test data, the findings suggest that HBOT may be
useful for improving pelvic LRTI symptoms, as well as improving the survivors’ HRQOL.
Furthermore, the mixed-methods design and multiple points of measurement also add to the
reliability of the results, because the different strands shed light on each another and therefore
provide a more comprehensive view of the baseline results, the HBOT process and the
outcomes. Together, the merged results support the interpretation that the results are most
likely related to HBOT, indicating decreased symptom severity and enhanced HRQOL after

treatment. However, the results also indicate that the participants’ pelvic LRTI symptoms and
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HRQOL were still substantially below the norms, indicating a further need for symptom

management and holistic follow-up to promote health and HRQOL (3, 260-262).

8.5  Methodological considerations

Mixed-methods research involves both quantitative and qualitative approaches and these
methods also differ in terms of how they verify the quality of the data and results. In the
methodological considerations, the candidate followed Creswell and Plano-Clark’s (22)
recommendations for verification checks for each strand, as well as for the merged data. In
addition, this section must also be viewed in connection with the choices and description in

the methodology section.

8.5.1 Reflections on the quantitative results

Quantitative data were used in Papers 1 and 3. Reflections on the methodological strengths
and limitations of quantitative research include discussion of the study’s validity (how
accurately a method measures what is intended), and reliability (whether the results can be
reproduced under the same conditions) (263, 264). Consequently, reflections on the
quantitative sample, the HBOT treatment, research designs, data collection, statistics and the

researcher’s role are presented as follows.

The sample consisted of participants with established pelvic LRTI, verified by endoscopy or
radiology. This ensured a correctly diagnosed population, but also a selected group of those
with the most severe LRTI symptoms. By inviting all patients referred to the Norwegian
National Unit for planned HBOT in a period when few (n=11) declined to participate, the
study samples in Papers 1 and 3 are regarded as large within this field, particularly in view of
the Covid-19 pandemic and the periods of lockdown of HBOT. The gender distribution was
quite even, but nearly 80% of the sample had higher education. The latter may indicate social

inequality, as survivors with higher education to a greater extent seek and ask for treatment
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(265). The inclusion of different cancer diagnoses might also represent a limitation, due to the

heterogeneity of the applied treatment other than radiation (16, 17, 266).

HBOT treatment. All participants received HBOT daily for six weeks, conducted in mono-
place chambers at a pressure of 2.4 atmosphere absolute, with each session lasting two hours.
All participants were subject to the same established safety routines before, during and after
HBOT. Furthermore, all participants were observed closely by a specialised trained HBOT
nurse and at three routine appointments with an HBOT physician. Consequently, all

participants received the same treatment provided in the same manner.

Research designs. Paper 1 included a cross-sectional study design, as this is a recommended
design to study the targeted population at a specific point in time. As we sought to study the
broader aspects of established LRTI, investigations had to take place before HBOT. Here, the

use of an external comparison group is regarded as a strength of the study (194).

Paper 3 included a pre-test - post-test design. To examine the effects of an intervention, RCT
are often applied as a standard study design (181, 225). Not including a control group may
thus compromise the external validity, and the quantitative results may be taken to represent a
measure of treatment efficacy. However, a pre-test — post-test design with external group
comparisons is considered a suitable option for testing the feasibility of new methods and
interventions (181). Therefore, the applied pre-test — post-test design provides a valuable
indication of the feasibility and development of LRTI symptoms over time after HBOT. The
use of three points of assessment contributed to illuminating the longitudinal course of LRTI
symptoms after treatment, adding to the robustness and reliability of the results (181, 205,

220, 221, 225).

Data collection. For Papers 1 and 3, data was collected using three self-reported instruments,:

EPIC, EORTC QLQ-C30 and GHQ-12, which are all widely used, with documented robust
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psychometric properties, and have been shown to be valid, reliable and sensitive instruments
for this use (201, 204, 205, 208, 209). A limitation here may be that EPIC is only validated for
prostatic and gynaecological cancers, but as we focused on the symptom burden and not on
diagnosis, we deemed this instrument to be most relevant. Another limitation may be that
EORTC QLQ-C30 is developed for cancer patients, and therefore might not capture all
aspects of HRQOL among cancer survivors. However, HRQOL instruments for cancer
survivors are under development, but were not yet available for our study. Other limitations of
EORTC QLQ-C30 are the lack of capturing the participants’ hope and sexuality, which also
represent important aspects of survivors” HRQOL. Collection of medical data from patients’
medical journals, the pretesting of the instruments for four pelvic cancer survivors not
participating in the study, and a dedicated study nurse in charge of collecting the data, are
regarded as study strengths. Participants filled out paper-based questionnaires, which may
represent both a strength and a limitation. Some participants may prefer paper-based, while
others may prefer digital versions. On planning the study, we anticipated that using paper-
based questionnaires filled out at the unit and receiving these by post in pre-stamped
envelopes in follow-ups, would reduce missing data. The high completion rate and low rates
of missing items support this anticipation and strengthen the data. However, digital

questionnaires, especially for the follow-ups, might have yielded even better completion rates.

Statistics. All data in Papers 1 and 3 was normally distributed, with few missing values and
high internal consistency for all instruments (Cronbach’s a = 0.80— 0.91). In addition, the
statistical procedures were closely discussed with the supervisors and an external statistician,
while the candidate has statistics skills, so that the chosen statistical tests, procedures and

interpretations are judged to be reliable and transparent.

To strengthen the results of a cross-sectional pre-post study it is recommended to compare

with norm populations. Here, a limitation may be that groups are likely to differ for many
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relevant variables besides symptom burden, distress and HRQOL, whereby the estimated
effects may be either under- or overestimated (3, 225). However, the EPIC norm population
and the EORTC QLQ-C30 norm population have been used in previous Norwegian studies of
cancer survivors, as well as a multicentre study of radiation cystitis and HBOT, and this
enables comparison between studies (18, 205, 220, 267). The reference population for GHQ-
12 consisted of Norwegian married/cohabiting students, which may represent a limitation
compared to our older sample. However, no other reference sample exists, and we had to use

the one that was available.

Researchers’ role. The researchers’ role in quantitative research is ideally objective and
distanced, and does not influence the results (181, 225). A strength is that the candidate did
not meet the participants and was not involved in collecting the quantitative data. A limitation
may be that the candidate collected and analysed the qualitative data before the quantitative
data, which may have influenced the interpretation of the latter. However, both the candidate
and supervisors were highly aware of this pitfall, and furthermore, the results were discussed
with a statistician. In addition, the STROBE guidelines, aiming to strengthen the quality and
transparency of healthcare research (268), were followed in both papers. Based on these

considerations, it is not likely that the candidate influenced the quantitative results.

8.5.2 Reflections on the qualitative results

Paper 2 is based on a qualitative method, whereby different strategies to assure quality exist
(2, 183, 223, 225). Here, we followed Creswell’s (2) recommendation to reflect on reflexivity,
researchers’ bias for prolonged engagement, member checking, thick and rich descriptions,

peer review and external audits. These are presented after reflection on the sample.

The sample. Qualitative studies typically examine small samples in depth, to generate rich

information about the participants’ lived experience of a phenomenon (2, 182, 183, 223, 225).
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In Paper 2, we included 20 participants, who represent a relatively large qualitative sample
(269). However, more than sample size, data saturation is an important feature of qualitative
research. This is reached when no new information appears from the data collection (2, 223,
270). In Paper 2, data saturation was achieved after 15 interviews, while data collection
continued until 20 interviews had been held, to ensure that no new topic emerged, which is
regarded as a study strength (211). Another argument was that several peer-reviewed journals
within this field do not publish qualitative research with fewer participants. In line with the
recommendations, the sample was selected on the basis of a wide variety of gender,
demographic and medical variables, increasing the likelihood that the findings captured the

participants’ lived experiences (2, 270).

Reflexivity. The researcher is “the instrument” in qualitative research, which underlines the
importance of elucidating the researcher’s qualifications, experience and reflexivity
throughout the research process, in order to understand any biases or assumptions that may

influence the findings(2, 183, 223, 271-274).

Previous experience and potential biases. The candidate’s motivation for this study was based
on the possibility of conducting “in-depth” research and increasing knowledge of pelvic
cancer survivors’ HBOT process. The candidate’s background as a specialised trained HBOT
nurse, extended clinical experience as a nurse in different clinical settings, as well as in
HBOT, and employment at the HBOT unit where the study took place, may represent both a
study strength and a limitation. The candidate’s prior knowledge and clinical experience may
have made it easier to understand the participants’ needs and views and may thereby have
given access to richer and thicker descriptions of the participants’ experience of HBOT.
Another strength is the candidate’s extensive experience in communicating with patients
about serious illness and personal matters, and coping with emotional outbursts (210).

Moreover, the candidate’s private experience, for example related to the death of close family
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members and experience of own serious illness, may have made the candidate more aware of
the informants’ overall situation. On the other hand, the candidate’s professional and private
experience may also represent potential biases, as important information, specific challenges,
nuances or ambiguities in the data may have been overlooked. However, these issues were
closely and repeatedly discussed while studying the literature, during the PhD courses, and in
close follow-up by the main supervisor, who is an experienced qualitative researcher without

specific HBOT experience (199).

Prejudices and orientations. Based on the pre-understandings outlined concerning awareness
of the candidate’s interpretations and decisions made during the research process, the
candidate wrote short field notes during the research process. These notes include reflections
on choices of method, design, transcription of audiotapes to text, and how to capture the
participants’ intended meaning, which facilitated awareness of the researchers’ perspective (2,
210). Moreover, the procedures related to splitting the interviews between the candidate and
the main supervisor, the discussions and critical questions from the supervisors representing
different professional and methodological standpoints, the presentation to and discussions in
the research group and advisory board, and discussions with other PhD candidates, were all
important issues to enhance the candidate’s awareness and reflexivity during the collection
and analysis of data. The candidate’s professional training, 35 years of clinical experience, as
well as her private experience, clearly influenced the theoretical choices to focus on health
promotion, HRQOL, and the mixed-methods design, as these represent important ways of
reflecting on and capturing a holistic and individual health concept (2, 223). These also
represent important ways of overcoming potential biases in the candidate’s pre-

understandings (2, 223).

Prolonged engagement and persistent observation is an important validation strategy in

qualitative research (2). The candidate did not meet the informants before the interviews, and
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each lasted for approximately one hour. It might be discussed whether this is considered to be
enough time to gain an in-depth understanding, to build trust to test for misinformation and
distortion, and to achieve saturation of key categories (2). Here, creating a calm and private
setting in the interview situation, preparing the participants for the interviews both in writing
and before commencing the interview, providing identical information about the content,
timeframe, and voluntary and confidentiality aspects of the interviews, with two interviewers
conducting the interviews, are seen as important factors. As the candidate and the main
supervisor were not involved in HBOT, it was assumed that the participants could talk freely
about their HBOT experiences. Furthermore, at the end of each interview the participants
were asked whether they had anything more they wanted to share, and the researchers
followed up on the thoughts and reflections shared by the participants. They were also asked
how they experienced the interview situation. Only positive experiences and a genuine

motivation to help others were revealed.

Member checking, as another qualitative validation strategy, was performed in several ways
in this study (2). First, the interview guide was pilot tested to target its usefulness. This was an
important opportunity to test the information, practical arrangements and the interview guide
in a real-life setting. In addition, this helped the candidate to feel more confident, ask open
and fewer questions, and focus on the participants’ narratives (210). Secondly, during the
interviews the participants were asked follow-up questions to clarify statements and opinions
(22). Thirdly, the analysis and the researchers’ interpretations were repeatedly checked
against the transcribed interviews to verify that these represented the participants’ intended
meaning. The findings were also unanimously validated by the study’s advisory board,
consisting of user representatives and healthcare providers with and without HBOT

experience, where the feedback indicated high validity (22).
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Thick and rich descriptions (transparency) is a qualitative validation strategy promoting
the voices, feelings and opinions of the participants (223). In this study, transparent
descriptions of the participants, data collection, verbatim transition, data analyses and
quotations representing multiple voices in the results are all viewed as important measures to
ensure this validation. To prevent bias related to pre-understanding, NVivo12 software

(www.gsrinternational.com) for coding and sorting of the data was used to ensure that the

participants’ perspective came through. The informants were given pseudonyms, whereby
anonymity was ensured (2). Connecting the quotes to a pseudonym may give a better
connection to the informants and thereby reflect the phenomenological-hermeneutical design
by exploring the individual’s lifeworld. These quotes also represent a validation of the
participants’ experiences, allowing for transparency of the findings (185). The table of the
analysis process and the candidates’ closeness to the participants in conducting, transcribing

and analysing, and being the paper’s first author, also adds to accuracy and transparency (2).

Peer review and external audits. In addition to the collaboration and peer review by the
supervisors and co-authors, Paper 2 was published in the Nordic Journal of Nursing
Research. This is a peer-reviewed journal, for which two reviewers, in addition to the editorial
manager, reviewed the paper, adding to an external check of the research process and

exchanging its validity (2, 22).

The findings from Paper 2 cannot be generalised due to the specific content or the limited
number of participants studied (22). In contrast, qualitative research focuses more on
transferability, whereby the context-bound findings are of most interest (225). In Paper 2, the
findings represented originate from a specific treatment at a specific treatment centre and may
be context bound. However, the participants were recruited nationwide, with a variety of
backgrounds and medical variables suggesting that we captured a valid sample of the

experiences of cancer survivors with pelvic LRTI undergoing HBOT in mono-place pressure
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chambers. Furthermore, the common themes in Paper 2 were consistent, suggesting that we
captured a valid sample of the participants’ HBOT process. Based on this and the strategies of

validity and reliability, it is probable that the qualitative results are trustworthy.

8.5.3 Reflections on the merged results

In mixed-methods research, potentially threats to validity are related to data collection,
analysis and the interpretation of the merged strands (190, 275). Strategies to enhance the
validity and reliability of this study were conducted for both strands, and below the validation

strategies for merging the data are presented (22).

The sample. In line with the recommendations for mixed-methods research, the same sample
was used in both the quantitative and qualitative strands, to enhance validity. (22). Here, the
participants included in the qualitative phase of the study were drawn from the pool of

participants included in the quantitative phase.

Data collection. Using different data collection procedures, i.e. collection of quantitative data
through validated and reliable self-reported questionnaires and collection of qualitative data
through in-depth interviews, reduced the risk of potential bias from one data collection to the
other (22). This study used an explanatory sequential design, in which qualitative data helped
to explain the mechanism underlying the quantitative results (22, 192) in more depth. The
main supervisor is an experienced mixed-methods researcher who supported the candidate
through guidance and follow-up during the entire study. Furthermore, both supervisors had
complementary expertise in quantitative and qualitative research, backgrounds in cancer care
and research, as a senior neurologist/HBOT physician. The candidate had longstanding
clinical experience within the field, as well as prior experience in qualitative research from
her master’s degree. As discussed above, recommended strategies for enhancing validity and

reliability for each strand were used and were viewed as strengths of the research.
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Data analyses. To enhance the reliability of the merged data, a data display to link major
quantitative and qualitative findings, and identify points of convergence, was developed
(Table 4). In addition, several other measurements to enhance validity and reliability in a
mixed-methods approach were performed. The transformation was kept straightforward, the
distribution of scores was examined, statistical procedures were discussed closely with the
supervisors and an external statistician, each research question was addressed, and all sets of
results were presented and published. In addition, quantitative and qualitative data was
collected and analysed separately, and techniques traditionally associated with each data type

increase the strengths of each methodology (22).

Interpreting the data. Merging the results from the two strands was challenging, especially
since the quantitative strand was dominant and gave more weight than the qualitative strand
(22, 186). The researchers had this issue in focus during the entire research process. All three
papers were independently peer reviewed and published, adding to the reliability of the
findings and interpretations. Furthermore, the comprehensive and transparent exposition of
the study’s methodology and presentation of the merged results add to the quality of the
interpreted data. No major disagreements or unresolved divergent findings between
quantitative and qualitative data were encountered during the data analyses. This made the
merging of the data easier and provided a comprehensive picture of the complexity of the

multimodal challenges of cancer survivors with pelvic LRTI undergoing HBOT.

The different phases of this study were based on a theoretical framework, which also

enhances the study’s reliability (225). The merged results indicate that a mixed-methods
approach focusing on positive health outcomes may provide important and increased
knowledge of the baseline and the HBOT process, as well as the development of symptom
burden and HRQOL. The use of EORTC’s HRQOL concept (3) was important and helpful for

providing a structure of and interpreting the complex results. The candidate found that this
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concept explained and met the stated complexity in a suitable manner and thereby added to

the comprehensive picture of the results.

The researcher’s role in a mixed-methods study is challenging because it requires
knowledge of both strands, as well as the time involved (22). The candidate was aware of

these challenges and sought to resolve these issues as described in the respective strands.



76

9. CONCLUSION

In the following, main conclusions from the study will be drawn, followed by the study’s

implications for clinical practice and further research.

9.1 Main conclusions

The purpose of this thesis was to achieve a greater understanding of the symptom burden and
HRQOL of cancer survivors undergoing HBOT for pelvic LRTI. To the best of our
knowledge, this is the first study of cancer survivors with pelvic LRTI undergoing HBOT
using mixed-methods and interpreting this in the light of HRQOL. In this context, the merged

results are viewed as more than the sum of the individual quantitative and qualitative parts.

The merged findings from this study indicate that cancer survivors with established pelvic
LTRI may experience a severe symptom burden compared to norms, including pain, fatigue
and insomnia. Consequently, these survivors’ HRQOL seems to be greatly impaired,
particularly in relation to overall HRQOL and their physical, role, and social functions
compared to norms, whereby a higher symptom burden is associated with lower HRQOL.
Furthermore, the findings show that cancer survivors with pelvic LTRI may experience higher

distress levels than norms, whereby a higher distress level is associated with lower HRQOL.

The study also brings new knowledge of how cancer survivors with pelvic LTRI experience
the HBOT process. These findings show that cancer survivors seem to have great motivation
and hope for HBOT. The information about HBOT from referring physicians seems to be
limited and the information given in advance by the HBOT unit makes it difficult for the
patients to understand what the treatment really involves. However, highly specialised
personnel, daily follow-up and person-centred care seem to be important factors to make the

participants feel safe and promote their coping abilities during the HBOT course. Moreover,
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the findings show that the patients may experience the treatment course as long-lasting, but
highly tolerable, with limited side -effects. Being absent from their ordinary everyday lives
may to a certain degree be outweighed by meeting survivor peers, and socialising and sharing

experience.

The merged findings furthermore indicate that patients may already experience a significantly
improved symptom burden from pelvic LRTI, insomnia and pain on the completion of HBOT,
with those with the highest symptom burden experiencing the greatest improvement.
Furthermore, the results also indicate a concurrent and significant improvement in HRQOL,

particularly for social and role functions.

The results from the six-month follow-up indicate further significant, although small,
symptom relief from LTRI, pain, fatigue and sleep problems. Concurrently, changes in overall
HRQOL and most functional scales were maintained or further improved slightly six months
after HBOT. Interestingly, the changes in pelvic LRTI were associated to a relatively small
degree with changes in HRQOL. Here, both the remaining symptoms and the extent of

improvement may be relevant, but no conclusion can be drawn.

The results from this study point to the usefulness of building research of survivors with
pelvic LRTI undergoing HBOT for health promotion and HROQL on a theoretical basis,
using a mixed-methods design, as this may provide a more comprehensive and nuanced

picture of the survivors’ situation at baseline, during the HBOT process and on follow-up.

However, the focus on a selected population referred to HBOT, and the single-centre
approach, may limit the generalisation of the study’s findings. Still, the merged findings and
quality assessments add to the study’s reliability, suggesting that findings may be transferable
to other individuals and settings. However, this study did not include participants refusing

HBOT or study participation, meaning that we captured participants who were highly
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motivated for HBOT and research participation. We furthermore only included participants
treated in mono-place pressure chambers, where patients’ experience of multi-place pressure

chambers may differ, even if our clinical experience does not support this.

9.2  Implications for clinical practice

The findings from this study raise several implications for clinical practice.

First, the baseline results add to the discussion of limited survivorship follow-up in Norway.
Here, the merged findings call in particular for increased competence and education of
healthcare professionals about LRTI, and systematic assessment of pelvic LRTI symptoms
and HRQOL after radiotherapy, where such impairment should be addressed with proper
symptom management and by educating survivors in coping skills. Increased holistic
survivorship follow-up in primary healthcare, for example from GPs, cancer care coordinators
and/or municipal rehabilitation, and implementation of follow-up plans, are recommended.
Cancer nurses should play a vital role in holistic screening and survivorship follow-up, in both
specialist and primary healthcare, for example as cancer coordinators or by participating in

developing nurse-led survivorship clinics or rehabilitation programmes.

Secondly, the study provides insights into how cancer survivors with pelvic LRTI experience
the HBOT trajectory. The results indicate a need for increased knowledge about HBOT as a
relevant treatment for pelvic LTRI among both healthcare professionals and survivors. The
improvement in HRQOL during the course of the therapy emphasises the importance of
following up cancer survivors, in combination with proper symptom management, as well as
organising the treatment in a way that enables peer support to promote coping and social
support. Furthermore, the results emphasise the importance of holistic care and close follow-
up by specialised trained nurses during HBOT for promoting the patients’ safety, coping and

well-being.
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Thirdly, the significant improvement in symptoms and HRQOL following HBOT indicates
that this treatment may be relevant for cancer survivors with pelvic LRTI. In particular,
reduced symptom severity and improvement in social and role function may positively
influence the survivors’ day-to-day functioning. This is important knowledge for healthcare
professionals that may provide an important basis for realistic information to survivors, with
the study suggesting that those with the most severe symptoms may benefit the most from

HBOT.

9.3  Suggestions for future research

In general, there is limited evidence concerning the use of HBOT for survivors with pelvic
LRTI, and more research within this field is greatly needed. Research regarding healthcare
professionals’ current knowledge of late effects of cancer survivorship, as well as
interventions to increase this knowledge, seems to be of importance. The study’s results
support the use of regular screening of HRQOL to identify pelvic LRTI, and cancer survivors’
need for interventions and rehabilitation, so that research into adequate screening tools and
screening timelines is needed. Research concerning patients’ expectations, and which
information prior to HBOT they need, so as to be prepared for the treatment, are highly

relevant to reduce patients’ distress and to promote coping.

Furthermore, there is a need for RCT studies to assess the effect of HBOT for cancer
survivors with pelvic LRTI, whereby the results from our study may represent an important
starting point. In addition, research into individual responses to HBOT is of importance to
uncover who will benefit the most from the treatment. In addition, satisfaction with care and
important factors for good perceived care along the HBOT trajectory are of interest. The study
results indicated that most participants reported a high level of fatigue during the HBOT

process, and more research should be directed at this issue. Furthermore, studies focusing on
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these cancer survivors’ sexual health are lacking, as well as studies focusing on whether

HBOT may also have a positive impact on sexual health.

Focusing on all areas of life seems to support the multidisciplinary approach for cancer
survivors with pelvic LRTI. Moreover, longitudinal studies with several points of assessment
of symptom burden and HRQOL during and in the long-term after HBOT are important to
determine more accurately when any improvement occurs. Here, qualitative research of long-

term experience following HBOT would also add valuable knowledge.

Additionally, our study has demonstrated that further mixed-methods studies within this field

may add valuable comprehensive and nuanced knowledge within the field.
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Abstract

Purpose Curative radiotherapy for cancer may lead to severe late radiation tissue injuries (LRTIs). However, limited knowl-
edge exists about pelvic cancer survivors’ LRTI symptoms, distress, and health-related quality of life (HRQOL). We sought
to assess the symptom burden, distress, and HRQOL in survivors with established pelvic LRTIs compared to norm popula-
tiens and to investigate the relation between these factors.

Methods Cancer survivors referred for treatment of established pelvic LRTIs were recruited nationwide. LTRIs were assessed
with the Expanded Prostate Cancer Index Composite (EPIC), psychological distress was assessed with the General Health
Questionnaire (GHQ-12), and HRQOL was assessed with the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORCT-QLQ-C30).

Results A total of 107 participants (mean age 64, 53% men) were included. Compared to norms, participants reported
more urinary (mean 68.7 vs. §89.5; p=0.00; d=1.4) and bowel symptoms (mean 62.5 vs. 92.4; p=0.00; d=2.7), increased
psychological distress (mean 13.4 vs. 10.3; p=0.00: d=0.6), and overall poorer HRQOL (mean 54.9 vs. 71.2; p=0.00;
d=0.7). Higher symptom burden and higher levels of psychological distress were associated with lower HRQOL (r°=46%).
but psychological distress did not moderate the influence of symptoms on HRQOL.

Conclusion Cancer survivors with established pelvic LRTIs are highly burdened compared to norms. The association of the
LRTIrelated symptom burden with HRQOL is independent of the level of psychological distress. Both coping and treatment
interventions are crucial to promoting long-term health and HRQOL.

Trial registration NCTO03570229.

Keywords Late effects - Long-term survivors - Pelvic malignancies - Pelvic radiotherapy - Psychological distress - Quality
of life

Introduction it may lead to radiation tissue injuries that can increase or

persist for a long time and are often severe [2-6]. Adverse

Annually. more than 34,000 Norwegians are diagnosed with
cancer, where pelvic malignancies—including prostate, uro-
logical, bowel, and gynaecological malignancies—account
for approximately 35% of all cases [1]. Radiotherapy is an
important part of the multimodal curative treatment for pel-
vic cancers. However., as radiation also affects normal tissue,
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University of Bergen, Mpllendalsbakken 9,
N — 5009 Bergen, Norway
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effects of radiotherapy on normal tissue leave approximately
5-15% of patients with late radiation tissue injuries (LRT1s)
[7]. Pelvic LRTIs are characterized by tissue damage, fibro-
sis, hypoxia, and poor microcirculation affecting the bowel,
urinary tract, genitalia. and pelvic bones [7]. Symptoms
such as diarrhoea, faecal leakage, incontinence, haematu-
ria, increased urinary/ bowel frequency. increased urinary/
bowel urgency, and sexual dysfunction are documented in
survivors of rectal, anal, urological, prostate, and gynae-
cological malignancies [E—10]. These cancer survivors
experience severe symptom burden, especially related to
bowel symptoms, although symptoms often decrease over
time [10, 11]. On the other hand, pelvic LRTI symptoms are
often underdiagnosed and are often interpreted as symptoms
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related to aging, and thus, only a minority are referred to
follow-up and treatment [2, 7]. Furthermore, the treatment
options for pelvic LRTIs are limited and mostly focused on
symptom relief [12].

Late effects from cancer and cancer treatment, especially
radiotherapy, are associated with psychological distress.
This includes emotional symptoms such as worry, sorrow,
anxiety, and depression, where higher symptom burden
predicts higher levels of distress across cancer diagnoses
[13—16]. In addition to the symptom burden, it is crucial to
have a focus on psychological distress because this may also
impair health-related quality of life (HRQOL) and increase
poor health behaviours, consumption of medical resources,
and mortality [17, 18]. However, studies of psychological
distress in survivors with pelvic LRTIs are very limited.
Bergerot et al. [19] showed that patients with gynaecologi-
cal and gastrointestinal cancers are in general at higher risk
of psychological distress. Adams et al. [2] found that more
severe pelvic LRTI symptoms across cancer types were asso-
ciated with higher rates of depression but not with higher
rates of anxiety.

It is well-established that late effects from cancer may
affect all areas of cancer survivors' lives [20]. Based on
a bio-psychological view of health, HRQOL is defined as
an individual, subjective, multidimensional, and dynamic
concept and is reckoned as an important outcome of cancer
survivors' perceived health and well-being after cancer
treatment [21, 22]. HRQOL theory posits that challenges
and strengths within each dimension will contribute to
the individuals’ overall HRQOL [23]. This implies that
distress from pelvic LRTI symptoms may negatively influ-
ence the different dimensions of the cancer survivors’
HRQOL and overall HRQOL. Consequently, improve-
ments in LRTI symptoms or any other HRQOL dimen-
sion may positively influence HRQOL. Thus, HRQOL may
give a holistic picture of the cancer survivors’ perceived
health and overall well-being. Previous studies indicate

Fig. 1 Conceptual framework.
Abbreviations: HRQOL, health-
related quality of life

Symptoms

that pelvic LRTIs across cancer types may severely impair
the survivors’” HRQOL, where higher treatment toxicity
and comorbidity after radiation as well as combinations
of chemotherapy and radiotherapy seem to be important
risk factors [24-26]. Nevertheless. there is a lack of stud-
ies focusing on the influence of pelvic LRTI symptoms
on HRQOL.

Based on the outlined research and the theoretical
framework, we have limited knowledge about the levels
of symptom burden, distress, and HRQOL in cancer sur-
vivors with pelvic LRTI symptoms compared to norms.
Furthermore, the relationship between pelvic LRTIs, psy-
chological distress, and HRQOL remains unclear, includ-
ing with respect to whether the degree of experienced
psychological distress influences the symptoms” relation
with HRQOL.

This is important knowledge in planning effective treat-
ment interventions, following up on survivorship, and pro-
moting long-term health and HRQOL for survivors with
pelvic LRTIs.

Study alms

The overall aim of this study was to explore symptoms, psy-
chological distress, and HRQOL in cancer survivors with
pelvic LRTIs and the relationship between these outcome
variables. The conceptual framework is outlined in Fig. 1.
More specifically, we aimed to:

1. Investigate pelvic LRTI symptoms, psychological dis-
tress, and HRQOL in cancer survivors compared to
norm populations.

Study the influence of pelvic LRTI symptoms and psy-
chological distress on HRQOL and investigate whether
the relation between LRTI symptoms and HRQOL is
moderated by psychological distress.

[

Moderation Effect

Psychological
distress

Overall HRQOL
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The EPIC mean scores (urinary/bowel total scores) were
compared with controls without prostate cancer (N=112) [37].
The GH(Q)- 12 mean scores were compared with a sample con-
sisting of married/cohabiting students (V= 1750), published by
Nerdrum et al. [38]. Mean scores of HRQOL were compared
to the EORTC reference values of a general European popula-
tion (W=T802) [33]. The manual suggests changes of clinical
significance to be 8 endpoints in overall HRQOL as a pri-
mary outcome [33]. Using the ‘true value’ (mean score=61.4/
SD=24.7) on overall HRQOL., the estimated mean will be
68.3 for the participants. Based on a two-sided significance
level of @=0.05 and a power of 80% (§=0.20), we needed a
sample size of 81. With estimated 20% dropout, the warranted
samples were 101 participants.

Background variables as age. gender. type of cancer treat-
ment, and radiation-related variables were regarded as impor-
tant variables. and all outcome variables were controlled
against these using the independent-samples +1est. Regression
analysis was used to assess the influence of age and clinical
variables (cancer site, time since treatment, and radiation dose)
[39]. Correlation analysis, using Pearson’s r and explained var-
iance (). was performed between pelvic LRTI symptoms,
psychological distress, and overall HRQOL. Multiple linear
regression analysis was carried out to explore the relationship
between pelvic LRTI symptoms, psychological distress, and
overall HRQOL (model 1) [40]. A moderation analysis was
conducted to examine the influence of psychological distress
(the moderator) on the association of pelvic LRTI symptoms
with overall HRQOL, by adding the product of psychological
distress and pelvic LRTI symptoms to the multiple regres-
sion analyses (model 2) [40]. For all analyses, a two-tailed
P-value< 0,05 was set as the significance level.

Ethical considerations

The study was approved by the Regional Committee of
Medical and Health Research Ethics, Northern Norway. (1D-
number: 2018/706) and was conducted in compliance with
the Declaration of Helsinki and the requirement for data
processing and handling of the data [41]. The participants
received written information about the study that participa-
tion in the study was voluntary, that all data would be treated
confidentially, that they could withdraw from the study at
any time, and that data could be deleted on request. All par-
ticipants gave written consent.

Results
Study population

In total, 129 survivors met the eligibility criteria, and 107
participants were included in the study. Non-participation
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was related to declining to participate (n=11), withdrawal
from treatment (n=6). and previous hyperbaric oxygen
therapy (rn=25). The participants’ mean age was 64 years,
slightly more were men (53.3%), and the majority were
married/cohabiting (72%). Most participants had a college
or university education, but only a few worked full or part
time. The majority had pelvic LRTI injuries from prostate
or gynaecological cancers (88%), and the mean time since
radiation was 70.5 months. Demographic and medical char-
acteristics are outlined further in Table 1.

Pelvic LRTI symptoms, psychological distress,
and HRQOL

Addressing our first study aim, we found that cancer sur-
vivors with pelvic LRTIs experienced considerably more
symptoms, psychological distress, and impaired overall
HRQOL than norms. Mean scores for LRTI symptoms, psy-
chological distress, and HRQOL, as well as comparison with
the respective norms, are presented in Table 2.

Compared to norms, the participants reported a higher
symptom burden on EPIC bowel and urinary total scales and
on all subscales, mostly with very large effect sizes. Women
reported more bowel total symptoms than men (mean 58.6
vs. 65.7, P=0.00). Participants treated with both chemo-
therapy and radiation reported more total bowel symptoms
than participants treated with radiation only (mean 58.8 vs.
65.0, P=0.02). The participants also scored higher on psy-
chological distress than the norm, with a medium-size dif-
terence (F=0.00).

The participants scored lower than the general popula-
tion on overall HRQOL and on all of the subdimensions,
except for emotional function. The largest differences were
observed for social function, physical function, and role
function with large or very large effect sizes. The partici-
pants scored significantly higher than the norm on all symp-
tom scales, with very large or large effect sizes for diarrhoea,
constipation, fatigue, and insomnia as illustrated in Fig. 2.
Participants working full or part time scored higher on over-
all HRQOL than those not working (F=11.50/P=0.00).

Regression analysis showed no association between EPIC
urinary/ bowel symptoms, psychological distress, or overall
HRQOL and age, cancer site, time since treatment, or radia-
tion dose.

The influence of pelvic LRTI symptoms
and psychological distress on HRQOL

Addressing the first part of our second study aim, we tested
the influence of pelvic LRTI symptoms and psychological
distress on HRQOL. LRTI symptoms were positively corre-
lated with HRQOL. meaning that a higher symptom burden
is associated with lower HRQOL. The strongest negative
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Table 1 Demographic and medical variables

n (%)
Gender
Female 50 (46.7)
Male 57(53.3)
Age, years [mean (3D, range)] 64012, 32-84)
Education
Primary/high school 22(20.5)
College/university 85(79.5)
Work status
Full time/part time employment 19{17.7)
Sick keave/disability pension/retired B3 (82.3)
Civil status
Single 30 (28.0)
Married/cohabiting 77 (7200
Children under 18 years of age
Yes 13(12.1)
No 94 (87.9)
Medical characteristics
‘Cancer site
Rectum/anus 13(12.1)
Prostate 56(52.4)
Gynaacological 38 (35.5)
Referral diagnosis
Proctitis 45 42.1)
Cystitis 39 (36.4)
Proctitis and cystitis 9i9.4)
Dsteoradionecrosis pelvis 11(10.3)
‘Wound/fistula 3(2E)
Type of cancer treatment
Chemotherapy and radiation 39 (36.4)
Radiation only 68 (63.6)
Types of radiation
External only 77(72.0)
External and internal 30 (28.0)
Radiation dose. Gy [range]
External 350-100.0
Inizrnal T0-750
Months since radiation [mean (SD, range)] T0.48
(7832, 11-511)

Abbreviations: Gy, Gray: 5D, standard deviation. Numbers are num-
ber of participants (% of total) if not specified otherwise

correlation was found between psychological distress and
HRQOL, predicting that a higher level of distress is asso-
ciated with a lower level of HRQOL. Urinary and bowel
symptoms were also negatively correlated with psychologi-
cal distress (Table 3).

The multiple linear regression analysis (model 1) showed
that LRTI symptoms and psychological distress together
explained 46.8% of the variance of overall HRQOL.
Addressing the second part of our second study aim, we

tested the moderation effect of psychological distress.
Despite the high correlation of psychological distress with
overall HRQOL, the moderation analysis (model 2) showed
that psychological distress did not moderate the association
of the severity of LRTI symptoms with HRQOL. This means
that the influence of LRTI symptoms on HRQOL is inde-
pendent of the level of distress (Table 4).

Discussion

To our knowledge, this is the first study to focus on the level
of symptom burden, distress, and HRQOL compared to
norm as well as the interaction between these variables in
cancer survivors with pelvic LRTIs.

It is well-known that radiotherapy to the pelvic area may
cause severe side effects [3, 8, 9]. However, studies on long-
term pelvic LRTIs are sparse, and thus, the present study
contributes to improve this knowledge. At a mean time of
nearly 6 years from the end of radiotherapy, the participants
reported significantly higher levels of LRTI symptoms
compared to a norm population. Similar results have been
shown in previous studies [25. 42]. No differences in the
symptom profile across cancer types. age. or time since
treatment were found, except that women had higher bowel
impairment. This aligns with other studies indicating that
survivors after gynaecological cancer are especially affected
by bowel symptoms [3, 10]. This may be explained by an
objective increased affection of bowel function based on
anatomic gender differences, or the more frequent applica-
tion of brachytherapy and multimodal treatment in women
compared to men [11]. Furthermore, bowel symptoms such
as faecal urgency or leakage may be particular embarrassing
and might poorly correspond with feelings of femininity in
terms of body image, attractiveness, and sexuality [3].

The participants reported moderately more psychological
distress than norms. This supports earlier findings of high
levels of anxiety, depression, and impaired mental health
among survivors treated for different pelvic malignancies
[2, 26]. To the best of our knowledge, this is the first study
reporting psychological distress and the effect sizes of dif-
ferences in cancer survivors with established pelvic LRTIs
compared to norms. Unlike other studies, no interaction
between age and psychological distress was found [26, 43].
Compared to norms, the participants reported a large impair-
ment in overall HRQOL and in all the functional subdimen-
sions, except for emotional function, as well as a high symp-
tom burden for fatigue. insomnia, and pain. Corresponding
studies on the long-term HRQOL of survivors with pelvic
malignancies report slightly better overall HRQOL [9, 251,
mainly explained by complete disease remission and the
decline of symptoms over time [11, 24]. Here, an obvious
explanation may be that our participants represent a selected
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Table 2 Symptoms, psychological distress, and health-related quality of life compared to norm populations

EPIC Study population Controls without cancer® Study population vs. controls

N=107 N=112

Mean (S Mean (5D) Diff 7P d
Urinary total 68.7 (18.0) 89.5(11.2) -208 — 104000 1.4
Urinary function 68.1(27.9) 95.5(9.5) -173 —9.3/0.00 L5
Urinary bother 690 (170) B3.2(140) —-162 - 7.7/0.00 10
Bowel total 62.5(13.6) 924 (BT -85 — 190000 27
Bowel function 60.3 (18.0) 92.1(8.5) -3L8 - 177000 24
Bowel bother 64.5(15.5) 928 (1L.1) —283 - 157000 21
GHQ-12 Cohabiting/married adults® Study population vs. healthy adults

N=1750
Psychological distress 13.4(5.5) 10.3 (4.9) 3l 6.20.00 0.6
EQRTC-QLQ-C30 General population® Study population vs. general population
N=TB02

Overall HRQOL 34.9(228) T1.2(22.4) -163 — 7.40.00 07
Physical function 69.1(237) B9.8(16.2) -7 — 9.040.00 1.2
Role function 59.9(357) B4.7(254) —248 —7.200.00 0.9
Emotional function Ti6(23.8) 76.3(22.8) -7 - 1.20.22 0.1
Cognitive function 720(21.5) 86.1 (20.0) - 141 — 5.240.00 07
Social function 48.3 (32.1) 871.5(22.9) -392 — 120.00 1.7
Fatigue 498 (28.5) 24.1(24.0) —257 9.20.00 1.1
Mausea and vomiting 9.7 (16.0) IT(LT) 6.0 L0000 0.5
Pain 39.6(32.6) 20.9(27.6) 187 5.80.00 07
Dyspnoea 26.5(29.3) 11.8(22.8) 147 5.30.00 0.6
Insomnia 47.1(327) 218 (29.7) 253 T7.9/0.00 0.9
Appetite loss 160 (250) 6.7 (18.3) 9.5 40000 0.5
Constipation 28.6(32.7) 6.7 (18.4) 218 T7.10.00 1.2
Diarrhoea 50.5(35.5) TO (1800 435 12.8/0.00 2.3
Financial difficulties 206 (32.9) 9.5 (23.3) 1.1 3.50.00 0.5

Abbreviations: d, effect size, judged as small (40.2), medium (d>0.5), large (dz=0.8) or very large (42 1.3); EORTC-QLQ-C30, European
Organization for Research and Treatment of Cancer Quality of Lie Questionnaire; EPIC, The Expanded Prostate Cancer Index Composite;
GHQ-12, General Health Questionnaire; Overall HRQOL, overall health-related quality of life; P, statistically significance difference <0.05; 50,

standard deviation; z score, provided by z st

Norm populations: *EPIC, control population [37]; SGHQ-12, studied by Nerdrum et al. [38]; "EORTC-QLQ-C30, reference value manual [33]

sample with established LRTIs where the symptoms had not
declined over time. Overall, these findings indicate that all
areas of the participants’ lives are negatively affected. How-
ever, an interesting finding is that their emotional function
was comparable to the norm population. One explanation
may be that the participants have adapted and developed sev-
eral coping strategies related to their pelvic LRTIs. Another
explanation may be that they were about to start hyperbaric
oxygen therapy and consequently had hope for a positive
outcome, which is an important factor for coping and for
HRQOL [44].

More than just the single variables of symptom burden,
distress, and HRQOL., the interactions found between these
variables are important. First, the results revealed a strong
correlation between LRTI symptoms and HRQOL, confirm-
ing previous research on symptom burden as a risk factor
for impaired HRQOL [6. 11, 24-26]. It is worrisome that

@ Springer

these patients often are underdiagnosed and undertreated,
although the symptom burden severely impairs HR QOL [2,
Tl

Second, the participants’ elevated levels of psychologi-
cal distress also impaired their HRQOL negatively. This
may be interpreted as a normal reaction to the everyday
burden of living with LRTTs. However, an interesting find-
ing is that the pelvic LRTI symptoms affected HRQOL
regardless of the level of psychological distress. This indi-
cates that the symptom burden is a strong predictor for
impaired HRQOL in cancer survivors with pelvic LRTIs.
which aligns with previous research suggesting that more
cancer survivors have reduced HRQOL as a result of phys-
ical impairments rather than psychological impairments
[18]. Third, the fact that psychological distress did not
moderate the connection between symptom burden and
HRQOL might have several relevant explanations, such
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scales and overall HROOL., a high score reflects a high level of func-
tional capacity. High scores on the symptom scales represent a high
symptom burden associated with poor HRQOL. Norm population:
FEORTC-QLOQ-C30, reference values manual [33]

Table 3 Correlation analysis

Dependent variable Correlation Urinary total Bowel total Psycho-
betwezn HRQOL, symptoms, logical
and distress distrass

Owerall HRQOL Pearson r 0.7 0.28 -0.55

P 0.00 0.00 0.00

Psychological distress Pearson r -0.19 —-0.24

P 0.03 0.01

Abbreviations: HRQOL, health-related quality of life; P, statistical significance

as elevated levels of psychological distress before can-
cer treatment. going through a life-threatening diagnosis
and treatment, or anxiety about cancer recurrence [16,
45]. Another explanation for the elevated distress may
be related to hyperbaric exyzen therapy the participants
were about to start, as this represents a new, highly techno-
logical. and unknown treatment for most patients. On the
other hand, the significant association between HRQOL
and psychological distress, as well as the symptoms’ sig-
nificant correlation with psychological distress, indicate
the importance of screening and identifying survivors in
need of psychological distress interventions in addition to
pelvic LRTI symptom management.

Overall, this study’s results underline the complexity
and interactions between LTRI symptoms, psychological
distress, and HRQOL and the importance of a bio-psycho-
logical or holistic view in screening. survivorship follow-up,
and interventions.

Clinical implications

The results documenting a high symptom burden. elevated
distress, and impaired HRQOL raise several implications
for clinical practice and further research. First, the results
indicate that several cancer survivors with pelvic LRTIs have
significantly impaired HRQOL and debilitating symptoms

€ Springer



2454

Supportive Care in Cancer (2022) 30:2477-2436

;?S;I: rﬁﬂlﬁfﬂ%ﬁirﬂ;w 4 Ownll HRQOL® B SER @) :;:Itl\‘icollin— 7
quality of life scores e
Model T
Constant 51.30 11.92 0468
Urinary total 0.30 009 .24 (0.00) 0.95
Bowel total 019 0.13 0.12/(0.13) 0.93
Psychological distress -2.20 0.31 —-0.55/(0.00) 091
Model 2
Constant 28.55 2570 0473
Urinary total 043 0.26 0.36/(0.08) 0.13
Bowel total 0.40 0.33 0.24/(0.23) 0.14
Psychological distress —0.44 1.80 —0.11/(0.80) 003
Psychological distress xurinary total — 001 002 —0.21/(0.53) 005
Psychological distress = bowe] total —002 003 —0.25/0.50) 004

Abbreviations: 8. unstandardized regression coefficient: HRQOL. health-related quality of life; Model,
"enter’ method in SPSS statistics; Multicolinearity, tolerance factor; P, significance level: . explained var-
iance; SE B, standard error of the coefficient; 8, standardized coefficient. *Dependent variable

several years after radiation. Consequently, there seems to be
aneed for increased competence and education of healthcare
professionals about LRTIs. Second, cancer survivors with
pelvic cancers should be informed about LRTTs as a possible
late effect from radiation, and which symptoms to be aware
of. Third, systematic assessment of pelvic LRTI symptoms
and HRQOL after radiation should be part of routing follow-
up, whereby impairment should be addressed with proper
symptom management and educating survivors in adequate
coping skills (e.g. hyperbaric oxygen therapy. rehabilitation
programme). Fourth, with persisting symptoms, early diag-
nosis of established pelvic LRTIs should be confirmed by
objective measures and available treatment options as, for
example, hyperbaric oxygen therapy should be considered.
Finally, overall, nurses play a crucial role in supporting can-
cer survivors with pelvic LRTIs in all these means, espe-
cially by encouraging them to express their needs, screening
for LTRI symptoms, and promoting coping and effective
treatment interventions to decrease the symptom burden.
Furthermore, nurses should have a holistic approach and
screen for impaired HRQOL, acknowledging that other fac-
tors than the LRTI symptoms may be a source of increased
distress. More research in this field is highly needed, espe-
cially related to the survivorship follow-up, effects of avail-
able treatment options, and rehabilitation programmes.

Strengths

Study strengths are the inclusion of a relatively large and
national cohort of both men and women with a range of
clinically significant and objectively verified pelvic LRTIs.

Symptoms, distress, and HRQOL were evaluated with
validated, well-recognized instruments, and the outcomes

‘a Springer

were compared to established norms. Furthermore, high
survey completion rates strengthen the study. However, the
focus on a selective population referred to hyperbaric oxy-
gen therapy may limit the generalization of the findings.

Conclusion

Cancer survivors with established LRTIs reported a severe
symptom burden, moderate levels of psychological dis-
tress, and highly impaired HRQOL compared to norms
several years after radiation. To improve HRQOL, treat-
ment of pelvic LRTI symptoms and interventions related
to coping are of great importance.
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Abstract

Radiotherapy of pelvic cancers may cause severe tissue injuries, and hyperbaric oxygen therapy (HBOT) is one of few treatment
alternatives. As part of a longitudinal, mixed-methods study, this study's aim was to explore pelvic cancer survivors' experiences
of undergoing such treatment Using a phenomenclogical-hermeneutical design, in-depth interviews of 20 cancer survivors
were conducted and analysed using systematic text condensation. This study is reported in accordance with COREQ. The
informants’ experiences were identfied as: Approaching an unknown world, From feeling worried to becoming familiar, A longlasting
treatment course, and The treatment course went better than expected. Despite information prior to the treatment, informants
were worried about HBOT but were still motivated to oy it A combinatien of relevant information, clear routines, person-
centred care, peer support, and limited side effects seem to be important factors for patients’ experiences of safery from this
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Introduction

Irradiation is an essential part of the curative treatment of
pelvic malignancies, including gynaecological, prostate,
and rectal cancers.! However, radiation may affect the
surrounding healthy tissues and lead to acute or chronic
injuries, and 5-15% of patients develop late radiation
tissue injuries (LRTIs) months or years after radiation. ™’
These injuries are characterised by poor microcirculation,
hypoxia, tissue damage, and fibrosis,”® causing symptoms
such as increased frequency, urgency, and leakape of urine
and faeces, diarrhoea, and pain, which diminish the indi-
vidual's quality of life.” " Treatment options are limited,
but hyperbaric oxygen treatment (HBOT) has shown
promising effects in treating pelvic LRTL'*!*1¥ The
aim of this treatment is to increase tissue oxypen concen-
trations and stimulate neocangogenesis and cellular regen-
eration, thereby revitalising and healing the hypoxic tissue
and alleviating the symptom burden >

Hyperbaric oxygen treatment is a high-technology
treatment where patients are enclosed in a pressurised
chamber and breath pure oxygen at a pressure of 2 atmos-
pheres absolute or more for 90-100 minutes once a day for
6-8 weeks.! Strict safety routines are applied because the
ambient oxypen level increases the sk of fire and oxygen
seizures.'® Consequently, HBOT requires specific technical

competence and constant and close observation of the
patients during the treatment, and this is commonly pro-
vided by specialised trained nurses.

Physical side effects of HBOT are usually mild and tem-
porary (e.g. barotrauma and visual changes).'® Because
HBOT is only administrated at relatively few specialised
centres, most patients and healthcare professionals are
unfamiliar with this treatment. The technical environment,
the confining and uncomfortable space inside the cham-
bers, and the exposure to noise and changing temperatures
may induce or increase distress, anxiety, and claustropho-
bia and lead to termination or refusal of treatment."”

In addition, patients with pelvic LRTI often have sub-
stantial and complex symptoms in one or multiple organs
(e.z. bladder, bowel, rectum, and genila]ia},l's'm and this
may create concerns when enclosed in the chamber for two
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hours daily. The nurse’s ability to provide person-centred
care based on the individual patient’s needs combined with
their technical competence are of crucial importance to
minimise the negative impacts of the treatment.'®
However, despite the patients’ multiple challenges. no
prior research that has explored how patients with pelvic
LRTIs experience undergoing HBOT were identified. This
is important knowledge to guide nurses in how to prepare
patients for the treatment, to alleviate anxiety and distress,
to meet the patients’ needs, and to promote trust and
coping ability throughout the treatment trajectory. This
study therefore aimed to explore how cancer survivors
with pelvic LRTIs experience undergoing HBOT.

Methods

The study was performed in line with the Consolidated
Criteria for Reporting Qualitative Research checklist."®
It was anchored in qualitative methods, wusing a
phenomenclogical-hermeneutical approach.™ This
approach permits in-depth insights into individuals’ expe-
riences of a topic and provides an understanding of the
essential meaning of individuals’ lived experiences of a
phenomenon, in this case the patients’ experience of
undergoing HBOT.?® The researchers act as an instrument
in a process in which the individuals’ life-world experiences
are transcribed into text (phenomenological) and subse-
quently interpreted (hermeneutical). This leads to a back-
and-forth process between the informants” expressed
experiences and letting the phenomenon speak for itself
and the researchers’” open-minded and dwelling approach
with close awareness of their own preunderstanding and
interpretation. This process, also referred to as the herme-
neutic circle, generates new insights and understandings
about a phenomenon. !

Recruitment and participants

This study is part of a longitudinal mixed-methods study
of patients with pelvic LRTI undergoing HBOT in mono-
place hyperbaric chambers at the Norwegian national
centre for HBOT (trial registration: ClinicalTrials. gov.
NCT03570229). Participants in the current study were
recruited through purposive sampling® from the main
study, for which the eligibility criteria were a) pelvic
LRTI after intended curative radiation for pelvic cancer
(prostate, gynaecological, urological, or bowel cancer), b)
symptoms of radiation injury of the bowels, bladder or
pelvic bones, objectively verified by endoscopy or radiol-
ogy; ) = 6 months from completing radiation; d) referred
to The Norwegian National Unit for Planned Hyperbaric
Oxypen Treatment; and e) ape > 18 years. Eligible partic-
ipants were consecutively contacted by a study nurse who
gave them written and verbal information about the study.
Recruitment was continued until a sample of 20 partici-
pants was obtained. The sample reflected a broad vanety
of demographic and medical backgrounds as required for
qualitative research.® The participants, 11 women and
nine men with different civil status, were between 36 and

77 years of age when interviewed. They had been diag-
nosed with different pelvic cancers, had undergone pelvic
radiation, and had developed different LRTIs (radiation
cystitis and proctitis and osteoradionecrosis).

Data collection

To capture the lived expenences of undergoing HBOT, in-
depth, individual, face-to-face interviews were conducted at
the end of six weeks of HBOT between January and
November 2019. The first and third authors performed
the interviews in an office free from any disturbance at
the HBOT location. The authors had not met any of the
informants before the interviews. Before starting the inter-
view, the interviewers introduced themselves and reminded
participants of the purpose of the study and the interview,
the voluntary nature of participation and their right to with-
draw, protection of anonymity, permission to audiotape the
interview, and the interviewers' status as researchers outside
the HBOT centre, and they encouraged the participants to
speak freely. To ensure that the two authors conducted the
interviews in a reasonably similar manner, a brief interview
guide with the information outlined above along with some
broad topics (e.g. experiences related to information, pro-
cedures, follow-up) was developed, pilot-tested, and used
without any revisions. ™ All interviews started with the
opening question: ‘Can you please describe how you have
experienced undergoing HBOT? The informants were
encouraped to tell their own stories as freely as possible,
and their stories led to new follow-up questions. The con-
text allowed for an exploration of the individual partici-
pants” expenences where they could direct the course of
the interview and identify and describe experiences that
were not considered by the researchers. Each interview
was audiotaped and lasted approximately one hour. After
each interview, the informants had the opportunity to
respond to the interview itself. Here, many found it positive
to tell ‘the whole story’ to an interested listener, whereby
some expressed that the interview clarified what they had
gone through. After each interview, the two interviewers
discussed their immediate reflections on special themes or
nuances or important clues to be followed up on in forth-
coming interviews. Data saturation was accomplished
around the 15th interview, but we continued up to 20 inter-
views to make sure that no new topics emerged.” The inter-
views were transcribed verbatim, concealing any identifiable
variables, and a pseudonym was given to each p:i.rlii:[pa.nl.lrl
Transcripts were not returned to the participants for
comments.

Data analysis

The analysis was performed in collaboration by all authors,
emphasising the importance of working both systematically
and creatively to capture the essence of the informants’
experiences. Here, systematic text condensation was consid-
ered an appropriate method because it represents a descrip-
tive and explorative method for thematic cross-case
analysis, and is well suited for capturing informants” lived
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experiences. > This four-step analysis starts with interview-
ing and then moves into analytic circles, aligning to the
study's  phenomenological-hermeneutical — approach.™
First, all authors read the interviews separately to obtain
a general overview related to the study aim and then dis-
cussed their impressions until consensus was reached.
Second, the interviews were re-read, and eight representa-
tive units of meaning were extracted. The units of meaning
were transferred into NVivol2 software for further coding
and sorting of the data (www.gsnnternational.com). All
interviews were again re-read and coded in relation to the
units of meaning. Third, the coded units of meaning were
condensed into abstracted themes, engaging the researchers
in an analytic circle between the identified themes, tran-
scribed interviews, and discussions. At the conclusion of
this process, four themes were agreed on, each having two
subthemes. The analyses were discussed among the authors
until all interpretations reached consensus ™ With back-
grounds in cancer care and gqualitative research and experi-
ences as a specialised HBOT trained nurse and a senior
neurclogist/HBOT physician, the authors” preconceptions
of the topic were made explicit and were critically discussed
during the research process.® To validate the analysis, the
fourth step entailed comparing the findings with the tran-
scribed interviews in order to ensure that we had captured
the informants’ expressed and intended meanings (Table 1).
The findings were also unanimously validated by the study’s
advisory board., consisting of user representatives and
healthcare providers with and without experience in HBOT.

Ethical considerations

Data in the present study were collected as an initial part
of the longitudinal mixed methods study Hyperbaric
Oxygenation Treatment and Quality of Life, approved
by the Norwegian Regional Committee of Research and
Ethics (2018/706) and registered at ClinicalTrials.gov
(NCT03570229). The study was carried out in line with
the Declaration of Helsinki®® and in compliance with the
General Data Protection Regulation {GDPR)_M All
informants agreed to participate voluntarily and gave writ-
ten consent.

Findings

Four main themes emerged from the analysis of the par-
ticipants’ experiences of wundergoing HBOT: a)
Approaching an wnknown world, b) From feeling worried
to becoming familiar, c) A long-lasting treatment course,
and d) The treamment course went better than expected.

Approaching an unknown world

Most participants reported that they knew very little of
what to expect when arriving at the HBOT unit. They
felt that they had entered a totally unknown and some-
what scary environment that was difficult to imagine prior
to amiving at the treatment centre. The analysis showed
that there were several facets underpinning this experience.

An important part of this experience was elaborated as
T got information but I still felt unprepared’. There was
considerable variation in how participants initially had
been informed about HBOT as a treatment option for
their LRTI symptoms. Most were informed about this
option by a physician, but some had introduced this pos-
sibility themselves to their general practiioner because
they had seen a programme about HBOT on TV or had
been recommended to try it by others. Despite these var-
iations, a common experience was that they had received
very little information about HBOT from the referring
physician. However, all reported that they had received
written information about the treatment procedures from
the HBOT unit prior to the treatment. Nevertheless, the
participants still found it difficult to understand what it
really was to undergo HBOT and felt insecure and unpre-
pared for what to expect:

I got just a little information {...) I was really tense when [
started, because I dida't know what 1 should expect (...}
when 1 first came here, 1 thought they were going o
immerse me in water. (Maria)

As exemplified in Maria’s quotation, and based on the
experiences related to the information that was provided
to them, the participants experienced anxiety and distress
before coming to the unit. This was especially connected to
how HBOT was performed, whereby informants described
scary images, for example, of being ‘immersed in water” or
‘aliens prowing in the chambers’. Specifically, the inform-
ants expressed concerns related to their LRTT symptoms,
such as how to get in contact with the nurses for help or
what to do if they had to go to the toilet during the treat-
ment sessions.

Another important part of the informants’ experences
of entering an unknown world was identified as ‘HBOT
may be my chance’. Even if HBOT was highly unknown
and unfamiliar to them, the informants expressed that they
were very eager to start the treatment. Prior to treatment,
they described vast physical, emotional, and social impli-
cations of living with pelvic LRTI over time with himited
treatment options. Consequently, they experienced that
HBOT was a golden opportunity to finally ease their
symptoms. Even if the informants experienced a
common hope that the HBOT would decrease their
LRTI symptoms, they were very realistic and welcomed
any improvement — as illustrated by Julia:

I hope this can alleviate some of the pain and nausea (...}
Just a few per cent improvement would be better than it is
TOW.

From feeling worried to becoming familiar

The informants described entering the HBOT unit with
worries and about how different it was from earlier treat-
ment experiences. In particular, they experienced the high
focus on security, precautions, and technical equipment as
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being unfamiliar and unexpected. Gradually, the inform-
ants’ experiences went from feeling worry, towards HBOT
becoming a familiar routine.

An essential part of this experience can be summed up
as T had to learn to “dive”". Here, the informants
expressed that they had to learn and understand the
safety procedures, that they had to wear suitable clothes,
that they could not use any ointments, and that they had
to go through safety checks before being allowed to enter
the chamber. However, they expressed that the nurses’
information about what was going to happen when
inside the pressure chamber, how to manage challenges,
for example, inner ear equalisation problems, were impor-
tant in making them feel secure. Still, a common experi-
ence related to the first treatment sessions was initial
problems with their ears, as expressed by Sarah:

I wasn't prepared that 1 had to work that hard to equalise
the pressure in my ears, [ thought 1 could just relax {...).
At first it was scary, because I didn't know what it was
when I got pain in both my ears, it felt like my eardrum
was going Lo burst. The nurse showed me how 1 could
equalise the pressure by holding my nose and swallowing
(...). T had w use this technique the first week (...), but
now I can equalise just by swallowing, so it goes really well.

As illustrated by Sarah’s quotation, ‘learning by doing’
was an important factor to decreasing the informants’ anx-
iety and distress, and after a few sessions they prew accus-
tomed to being inside the chamber and learned how to
cope with the situation. Despite being enclosed in the
chamber for approximately two hours daily, only one par-
ticipant experienced having to interrupt some of the initial
treatment sessions due to bladder and bowel urgency.

Another important facet of the informants’ experiences
from being worried to becoming familiar with the treat-
ment was identified as “The nurses made me feel safe’.
Here, the informants described how the nurses handled
their individual needs and arrangements in a caring and
reassuring way, as illustrated by Anna:

I have a lot of pain in the pelvic area and cramps over my
bladder (...) the nurses noticed that, and they solved this
issue by piling up pillows under my hips, and they took
great care for me o be comfortable (.. .) I experienced that
being in the pressure chamber went surprisingly well.

The informants expressed that the nurses’ continuous pres-
ence outside the chamber and the ability to communicate
with them during the treatment sessions was very comfort-
ing. Due to claustrophobia, a few informants needed anxi-
olytic medication before entering the chamber, but
experiencing the nurses’ safeguarding inside the chamber
made all but one quit the medication after a few sessions.
A common experience was that being able to watch a
movie or TV during the treatment sessions was an impor-
tant means of decreasing anxiety and distress, as well as
making the time go by. Furthermore, the informants expe-
rienced that the daily chat with the nurses about, for

example, their spare time., family, and other interests
made them feel safe, remembered, and famuliar.

A long-asting treatment course

Ovwerall, the informants experienced that the HBOT was a
lengthy and time-consuming process because most of them
had to stay at the hospital's patient hotel for the six weeks
of treatment because the centre was so far from ther
homes. This experience had two main facets.

In ‘Being away from daily life’, the informants experi-
enced that the daily treatments and their absence from
home greatly affected their everyday life, and they found
it difficult to be away from their spouses, families, friends,
and pets. Participants who were caring for underage chil-
dren, especially single parents, experienced concerns and
challenpes related to childcare and follow-up. Although
the informants could travel home every weekend, a
common experience was that these journeys were too
exhausting or there were concerns related to their symp-
toms, as illustrated by Joe:

I had planned to go home a couple of weekends during the
treatment period (...) but I didn't dare because 1 was
afraid, T would start bleeding from the uwrinary tract
during the trip {...) now I haven't seen my wife for six
weeks (.. ) it would have been hard without the telephone.

Another facet of experiencing the HBOT as lenpgthy
included a more positive experience, identified as “The
importance of peer patients”. The informants experienced
that one of the main advantages of the lengthy HBOT
course was that they met other patients with pelvic
LRTI symptoms. Here, they experienced that they could
share common experiences, as well as spare time, such as
common meals, going for walks, shopping, or visiting a
cafe. The participants experienced that this fellowship pro-
vided them with positive relations and a sense of being
part of a community, as expressed by Lily:

It was first when 1 came here and met the others that 1
realized I actually have radiation injuries (...) I'm not the
only one who has such damage (...) it is a relief to meet
others in the same situation and to share experiences.

In contrast, a few participants expressed that the commu-
nity of peer patients was too overwhelming for them or
was focused too much on illness, and they withdrew from
the peer patients.

The treatment course went better than expected

Owerall, the informants expressed that even if the treat-
ment course was experienced as lengthy, it went far
better than they had expected it to in advance. This expe-
rience was based on two mam features, identified as
‘Experiencing limited side effects’ and ‘Experiencing the
beginning of symptom relief’.
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The first facet of the positive experience of the treat-
ment course was that the informants experienced limited
side effects of the HBOT. Most common was barotrauma,
whereby most handled this by learning how to equalise the
inner ear pressure just by swallowing. A few informants
needed treatment with nasal spray or tablets, and one
needed a surgical intervention with paracenteses.

Several informants experienced significant fatigue both
during and between the treatment sessions, and this was
especially significant for informants already diagnosed
with fatigue:

T have fatigue and it is just as it became worse (.. .). I don't
remember which day it is, T don"t remember il T have talked
o those at home today (.. .} it"ll be tough when 1 get home
again. (Susan)

Another commonly experienced side effect was visual
changes at the end of the treatment period, causng prob-
lems with their ordinary glasses, orientation, watching TV,
reading, or driving. In contrast, others experienced the
visual changes as a benefit, with some becoming able to
read without plasses. A few participants experienced diz-
ziness for a short while when coming out of the chamber.

Although all informants experienced some side effects,
these were commonly expressed as tolerable. However,
those who experienced adverse events stated that they
were quickly seen by a HBOT physician for diagnosis
and management.

The second facet of the positive experience was that the
informants articulated that they experienced an improve-
ment of their pelvic LRTI symptoms during the treatment
course, outlined as pain rehef and less bleedings, as well as
less urge and frequency of urine and faeces and conse-
quently fewer toilet visits during both the day and night,
as illustrated by Ernc:

The last nights T have only been up once or twice (...}
that's a record (...) wsually, 't up to the toilet at least
en tmes a night.

However, the participants expressed concerns that the
experienced improvement might be short-term. Despite
this, the informants underlined that they would appreciate
only a few per cent symptom improvement compared to
their initial symptom burden.

Discussion

Although HBOT is an approved indication for several
conditions, for example, LRTL, it is not widely established
or studied, and it is relatively unknown among both
healthcare professionals and patients.'”” To our knowl-
edge, this is the first study focusing on patients’ experien-
ces of undergoing HBOT. The findings illuminate
important aspects of the patients’ own expenences that
may provide nurses with important understanding and
knowledge in caring for patients undergoing HBOT and
other high-technology treatments.

First, the findings showed that even if the patients got
information about HBOT and the routines before entering
the unit, they experienced mixed feelings of distress and
hope. In line with our findings, previous research shows
that entering a high-technology treatment may increase the
level of distress and anxiety.™ Because information and
knowledge have been documented to be important in
decreasing treatment-related distress,”™ our findings high-
light the importance of increasing knowledge of HBOT
among healthcare professionals in preparing patients for
such treatment. However, even though our participants
received written information and a link to a video, they
still found it difficult to comprehend what HBOT was like
in advance. Comparable to our findings, patients with
other conditions have described HBOT as *a new world’
and call for more information to be provided in
advance. ™" To alleviate distress, in addition to the wnt-
ten information, a phone call from the HBOT unit before
attendance may be helpful where patients can air their
concerns and clear up remaining questions and misunder-
standings. Furthermore, it is important that nurses at the
unit are aware of the patient’s level of distress when enter-
ing the unit, let them know that this is normal, address the
patient’s individual needs, and repeat the information ®
Even though feeling distressed and anxious, the patients
were very motivated and hopeful regarding the treatment.
This is an important resource in treatment because hope
and cutcome expectations play a predominant role in
mediating distress and promoting health-related quality
of life.

Second, our findings showed that although the patients
experienced initial distress and anxiety, they became accus-
tomed to the HBOT after a few sessions. Building on pre-
vious research, 27032 the combination of
psychoeducation, entertainment distraction, and the close
follow-up from the nurses seem to be important factors in
making the patients feel comfortable and safe. Patients
have previously rﬁparla:l discomfort related to the cham-
ber environment”™" but this was not supported by our
informants. This may be due to the use of monochambers
in this study, as well as our informants’ indications of the
nurses’ ability to make individual arrangements, e.g. with
additional pillows, thus making the patients feel as com-
fortable as possible. An important finding is that the
patients” high symptom burden and concerns related to
urgency and leakage of urine and faeces only appeared
to be a minor problem. This may be explained by consis-
tent information, clear routines, daily contact with speci-
alised nurses, and the nurses’ constant follow-up and
responding to the patients’ individual needs, which are
known to be mmportant factors for acceptance and
coping during HBOT. ¥ Another important factor
seems to be that that the patients found relief in distrac-
tion, such as watching a mowvie during treatment. This
aligns with earlier findings that patients who are distracted
by entertainment during treatment show less a.nxiely_lg
The development of a trustful relationship, meeting indi-
vidual needs, and mastering “learning by doing’ seem to
have facilitated the patients’ coping abilities and a feeling
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of safety. These findings highlight the importance of pre-
dictability and patient-centred care as being essential for
positive coping experiences, in addition to specific profes-
sional nursing competence as a safeguard for patients in a
HBOT environment.

Third, the findings showed that even if the patients
experienced the treatment course as long lasting and did
not enjoy being away from their everyday lives and loved
ones, the absence from home and social relations was
acceptable. An important reason for this was the oppor-
tunity for patients to socialise, share symptom burdens,
and support each other. In Norway, rehabilitation is not
an integrated part of the cancer treatment trajectory.
Research has shown that patients often feel left alone
with their latent affects and cancer-related challenges,
and in addition to professional follow-up they often
request peer support.” " It seems that the opportunity
for the informants to share time with other patients with
similar challenges allowed for a unmigque community to
develop, and this to a certain degree compensated for
being away from family and friends. Peer support is
shown to be important for promoting positive changes
and improving psychosocial function, empowerment, and
quality of life.** Consequently, nurses should facilitate and
promote peer support as an important part of the treat-
ment course.

Fourth, the findings indicated that the majority of par-
ticipants had only minor, temporary, and highly tolerable
side effects of HBOT, such as mild barotrauma, visual
changes, tiredness, and claustrophobia. Most of these are
well known and temporary.'® However, a new finding not
previously documented was that most patients reported
high levels of fatigue, both during and after treatment.
This may be another aspect of oxygen toxicity, and pre-
existing fatigue after cancer treatment may be a predispos-
ing factor. More attention and research should be directed
to this issue. No participants dropped out, and only one
needed anxiolytic medication for more than a few days. In
contrast, a study by London et al* reported that nearly
one third of patients treated in monoplice chambers
required sedative premedication due to claustrophobia.
This may again be explained by the specialised nurses’
knowledge of the side effects of HBOT and their ability
to perform the high technology treatment procedures
while at the same time attending to the patients’ individual
needs and thereby preventing serious side effects. An inter-
esting finding is that most participants described initial
symptom relief during the treatment course, while symp-
tom effects often do not ooccur until several weeks after
completing an HBOT session.'® Although a placebo
effect cannot be excluded, participants reported rather spe-
cific and objective symptom relief, such as fewer toilet
visits, which may indicate structural improvement. This
beginning of symptom relief promoted the informants’
hope for further symptom relief even if they were very
realistic and expressed that they appreciated any improve-
ments of their symptom burden, no matter how small.
Experiencing initial symptom relief, having hope, and pos-
itive outcome expectancy for further improvements have

been shown to be important factors for cancer survivors’
coping and health-related quality of Life. ™ This has
also been documented in patients undergoing elective
HBOT for other conditions, for example, osteoradionec-
rosis of the head and neck or diabetic foot ulcers."™

Strengths and limitations

This study has several strengths. It is the first study that
provides insights into how cancer survivors with pelvic
LRTIs experience the HBOT trajectory. Another signifi-
cant strength is the enrolment of a diverse sample from
across the country, with varying backgrounds, cancer
diagnoses, pelvic LRTI injuries. gender, and age
Furthermore, data saturation, defined as no new lived
experiences being outlined,® was achieved in the inter-
views. The study’s analysis process was transparent, per-
formed and validated by all authors, discussed in relation
to the authors’ preunderstandings, and validated by illus-
trative quotations. The elaborated themes were consistent,
suggesting that we captured a valid sample of the partic-
ipants’ lived experiences, thus making the findings valid
and transferable to other LRTI patients.™** However,
the qualitative design and the single-centre approach
limit the generalisability of the ﬁnd{ngs_m Furthermore,
the sample did not include participants refusing HBOT
or study participation, meaning that we captured a
sample that was highly motivated for HBOT and positive
towards our research. Because we only included partici-
pants treated in monoplace chambers, the patients’ expe-
riences may differ in some aspects from treatment in
multiplace chambers.

Conclusion

Starting HBOT was experienced as Approaching an
unknown world for many patients, and detailed informa-
tion was needed to prevent distress and anxety. Clear
routines, highly specialised personnel with a reassuring
attitude, person-centred care, and distraction during treat-
ment seemed to be important factors to make the patients
feel safe and to promote their coping abilities during treat-
ment. The downside of the HBOT course being long
seemed to be outweighed by the benefits of meeting peer
patients. Overall, HBOT was experienced as a safe treat-
ment with limited side effects, where many patients noticed
a beginning of symptom relief. Our findings indicate that
HBOT is feasible for patients with pelvic LRTL More
research within this field is warranted, especially longitu-
dinal studies of the development of pelvic symptom
burden, late side effects from radiation, and quality of life.

Trial registration

This study is part of a longitudinal mixed-methods study
of cancer survivors with pelvic radiation injuries undergo-
ing hyperbaric oxygen therapy and the main study was
registered in ClinicalTrials.gov (NCT03570229).
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Abstract

Purpose Late radiation tissue injuries (LRTIs) after treatment for pelvic cancer may impair health related quality of life
(HRQoL). Hyperbaric oxygen therapy is an adjuvant therapy for LRTIs, but limited studied. The aim of this study was to
explore the development and association between symptoms of LRTI and HRQoL following hyperbaric oxygen treatment.
Methods A pretest-posttest design was used to evaluate the changes in pelvic LRTTs and HRQoL from baseline (T1), imme-
diately after treatment (T2) and at six-month follow-up (T3). EPIC and EORTC-QLQ-C30 were used to assess LRTIs and
HRQoL. Changes were analysed with r-tests, and associations with Pearson’s correlation and multiple regression analyses.
Results Ninety-five participants (mean age 65 years, 52.6% men) were included. Scores for urinary and bowel symptoms,
overall HRQoL., all function scales and the symptoms scales sleep, diarrhoea, pain and fatigue were significantly improved
six months after treatment (P-range =0.00-0.04). Changes were present already at T2 and maintained or further improved
to T3. Only a weak significant correlation between changes in symptoms and overall HRQoL was found (Pearson r-range
0.20-0.27).

Conclusion The results indicate improvement of pelvic LRTIs and HRQolL following hyperbaric oxygen therapy, correspond-
ing to minimal or moderate important changes. Cancer survivors with pelvic LRTIs and impaired HRQoL may benefit from
undergoing hyperbaric oxygen therapy. Especially the reduced symptom-severity and improved social- and role function
can influence daily living positively.

Trial registration ClinicalTrials.gov: NCT03570229. Released 2. May 2018,

Keywords Hyperbaric oxygen treatment - Pelvic malignancies - Pelvic radiotherapy - Quality of life - Side effects

Introduction

Radiotherapy is an important part of the multimodal cura-
tive treatment for pelvic cancers (e.g. urological, bowel and
gynaecological cancers), but late radiation tissue injuries
(LRTIs) may develop months or years later [1-3]. This
includes cystitis, proctitisfenteritis, soft tissue necrosis, oste-
oporosis and fistulas, with symptoms including increased
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frequency, urgency and leakage of urine and faeces, diar-
rhoea, haematuria, osteoradionecrosis and pain [4, 5]. Treat-
ment options for LRTIs are limited and consist mainly of
prophylactic measures and symptomatic treatment (e.g.
local or systemic pharmacological, surgical, physiothera-
peutic training and behavioural adaptions) [6, 7]. However,
hyperbaric oxygen therapy has shown positive effects on a
range of LRTIs, including soft tissue necrosis, cystitis and
proctitis, based on its ability to increase tissue oxygenation,
stimulate angiogenesis and cellular regeneration and thereby
induce revitalising and healing of damaged tissue [8-10].
As late effects from cancer treatment may atfect all
parts of cancer survivors' life, HRQoL has emerged as an
important indicator of healthcare outcomes [11]. HRQoL
is commonly defined as an individual, subjective, multidi-
mensional, dynamic and interrelated concept consisting of
physiological, psychological and social aspects of well-being

@ Springer
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[12, 13]. Distress from LRTI symptoms is therefore likely to
influence the different dimensions and overall HRQoL nega-
tively, while improvements in symptoms or any other dimen-
sion may promote HRQoL positively. Previous studies,
including research from our group, show that pelvic LRTIs
ACTOSS cancer types impair cancer survivors HRQoL., with
higher radiation-toxicity, combinations of chemotherapy
and radiotherapy and higher symptom burden as risk fac-
tors [2, 14, 15]. Especially gastrointestinal symptoms seem
to severely impair HRQoL [16]. Although some studies
have demonstrated positive associations between symptom
improvement and HRQoL after hyperbaric oxygen therapy,
results are conflicting and more research is needed [8, 17,
18]. The goal of this study was to explore the development
of symptom severity and HRQoL following hy perbaric oxy-
gen therapy, as well as the associations between these over
times.

Methods
Study design, recruitment and eligibility criteria

This study is part of a prospective longitudinal study with
an overarching aim to increase the understanding of pel-
vic LRTIs in cancer survivors undergoing hyperbaric
oxygen therapy (trial registration: ClinicalTrials.gov.
NCT03570229). In the study at hand, we used a pretest—post-
test design in order to assess changes in the development of
pelvic LRTT symptoms and HRQoL after hyperbaric oxygen
therapy.

The study sample was recruited from all cancer survivors
with pelvic LRTIs (proctitis, cystitis, osteoradionecrosis,
wounds and fistulas) assigned to hyperbaric oxygen therapy
at The Norwegian National Unit for Planned Hyperbaric
Oxygen Therapy between August 2018 and March 2021.
Inclusion criteria were as follows: (a) pelvic radiation injury
after intended curative radiation for pelvic cancer (prostate,
synaecological, urological, bowel and bone cancers); (b)
LRTI symptoms from bowel, bladder or pelvic area, with
signs of radiation injury verified by endoscopy or radiology:
(c)z 6 months from finished radiation; (d) aged = 18 years.
Exclusion criteria were as follows: (a) severe physical and/
or mental comorbidity representing a contraindication for
hyperbaric oxygen therapy including signs of active cancer;
(b) insufficient language skills to complete study question-
naires; (c) previously treated with hyperbaric oxygen.

Hyperbaric oxygen therapy
During hyperbaric oxygen therapy, patients are placed

in a pressure chamber and breathe 100% oxygen while
exposed to elevated ambient pressure [9]. The side effects

@ Springer

of hyperbaric oxygen therapy are usually minimal and tem-
porary, limited mostly to mild middle ear barotrauma and
transient visual disturbance [19]. In the present study, the
participants received hy perbaric oxygen therapy in a mono-
place chamber, breathing pure oxygen at a pressure of 2.4
atmosphere absolute for 90 min once a day (Monday—Friday)
for six weeks.

Data collection

Data were collected by self-report questionnaires at baseline
(T1). at the end of the six-week hyperbaric oxygen therapy
course (T2), and at follow-up six months after treatment
(T3).

Pelvic LRTI symptoms were measured with the Expanded
Prostate Cancer Index Composite (EPIC), urinary and bowel
domain [20]. This is a self-report questionnaire on urinary
and bowel symptoms based on the past four weeks [21, 22].
Items are scored on Likert scales, with different response
categories (0—4. 1-3, 1-4 and 1-5), and transformed to a
0—100 score [23]. A total score for each domain, as well as
urinary sub scores (function, bother, incontinence, irrita-
tion/obstruction) and bowel subscales (function, bother), is
calculated by the mean of all included items. A lower score
indicates more severe symptoms. The instrument has shown
to be valid, reliable and sensitive to assess urinary and bowel
toxicity and complications from radiotherapy for prostate
cancer and gynaecological malignancies (Cronbach’s alpha
range between 0.82 and 0.86) [20, 21]. The minimal clini-
cally important changes in the EPIC urinary domain are
stated to be between 6 and 9 points and between 4 and 6
points in the bowel domain [24]. In healthy controls, mean
urinary scores of 89.5 (SD 11.2) and bowel scores of 92.5
(SD 8.7) have been reported [25].

HRQoL was measured using the European Organization
for Research and Treatment of Cancer (EORTC) quality of
life questionnaire (QLQ-C30, version 3.0) [26]. This is a
self-report questionnaire consisting of 30 questions. Items
are scored on Likert scales with different response cate go-
ries (1-4, 1-7) and transformed into a 0—100 score. The
scores are combined into five functional scales (physical,
role, emotional, cognitive and social), nine symptom scales
(fatigue, pain, nausea/vomiting, dyspnoea, sleep, appetite
loss, constipation, diarrhoea and financial difficulties) and
one overall HRQoL scale [27]. A high score reflects a high
level of function or overall HRQoL, while high scores on the
symptom scales represent a high symptom burden associated
with poor HRQoL. This instrument is widely used with doc-
umented robust psychometric properties (Cronbach’s alpha
range between 0.80 and 0.90 for most multi-item scales and
single items) [28]. Changes are categorised as minimal clini-
cally important if 5-10 points, moderate if 10-20 points and
very much if > 20 points [27. 29]. Overall HRQoL scores
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of the general population have been reported to be at mean
71.2 (SD 22.4) [28].

To ensure an acceptable study participation burden and
that the questions were comprehendible and perceived rel-
evant, the questionnaires were tested with four cancer sur-
vivors with pelvic LRTIs who were previously treated with
hyperbaric oxygen and not participating in the study. They
provided positive feedback on the relevance, content, com-
prehensibility and length of the questionnaires, and did not
offer any suggestions for improvements.

Statistics

Descriptive continuous data are presented as means and
categorical data as frequencies. All variables were nor-
mally distributed and determined by histograms and skew-
ness. Cronbach’s alpha was high for both instruments
(= 10.80-0.89). The few missing data were not replaced.

Differences in pelvic LRTI symptoms and HRQoL
between the time points T1, T2 and T3 were analysed by
paired-samples t-test [30]. As a value of less than 80 points
in the urinary and bowel domain of the EPIC indicates a sig-
nificant symptom burden, separate analyses were performed
for the respective subgroups (EPIC< 80 at T1) [31]. Devel-
opment over time 1s presented as mean change of scores,
with 95% confidence intervals.

To assess the correlation of the development in pelvic
LRTI symptoms with overall HR QoL., Pearson’s correlation
analysis was used [32]. Multiple linear regression analysis
was carried out to explore the relationship between changes
in overall HRQoL as dependent variable and changes in
pelvic LRTI symptoms as independent variables. P-val-
ues <0.05 indicate statistically significant findings. All
analyses were performed using IBM SPSS Statistics for
Windows version 26 [33].

Ethical considerations

The study was approved by the Regional Committee for
Medical and Health Research Ethics, (Nothern Norway)
(2018706) and was conducted in compliance with the Dec-
laration of Helsinki and the requirement for data processing
and handling [34]. The participants received written infor-
mation about the study. and all gave writlen consent.

Results
Sample characteristics
In total, 125 participants met the eligibility criteria, and

95 consented to participate in the study. Non-participation
was related to decline (n= 11), withdrawal from treatment

(n=8), previous hyperbaric oxygen therapy (n=5) and loss
to follow-up (n=6; one died, two did not return question-
naires and three discontinued treatment due to other illness).
Sample characteristics are outlined in Table 1. All partici-
pants completed the six-week hyperbaric oxygen therapy
course.

Pelvic LRTI symptoms
LRTI symptom scores during the study period are presented
in Table 2.

At baseline, mean urinary and bowel total scores
were clearly below the threshold generally regarded as

Table 1 Sample characteristics (N=93)

n (%)
Gender
Male 30 (52.6)
Female 45(47.4)
Age. vears (mean (5D, range)) 65(11.6,32-84)
Work status
Sick leave/disability pension/retired T8 (B2.1)
Full time/part time employment 17(17.9)
Civil status
Married/cohabiting &7 (70.5)
Single 28(29.5)
Children under 18 years of age
No 84 (BR.4)
Yes 116y
Medical characteristics
Cancer site
Prostate 49 (51.6)
Gynazcological M (36.0)
Rectum/anus 12¢12.4)
Referral diagnosis
Cystitis and proctitis 34 (56.84)
Proctitis 25(2632)
Cyslitis 11{11.58)
Dsteoradionacrosis pelvis 5(5.26)
Type of cancer treatment
Radiation only 61 (64.2)
Chemotherapy and radiation 34(358)
Types of radhation
External only 66 (69.5)
External and internal 29 (30.5)
Radiation dose, Gy (range)
External 35.0-1000
Internal 7.0-75.0
Maonths since radiation (median (range)) 470 (7-511)

Abbreviations: Gy, Gray; s, total number of participants; n, number
of participants; 50, standard deviation
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Table 2 Urinary and bowel symptom scores and health-related quality of life scores at baseline and after hyperbaric oxygen therapy (N=95)

HRQoL Mean (8D} values Mean (SD) Mean change from T1
values norm T3 (95% CL P
populations

EPIC total urinary/bowel * Baseline Six weeks Six months Controls with-  T1-T3 P

(T (T2) (T3) out cancer”

Urinary T00(17.2) 729 (18.5)** 7T53(173) B9.S(11.2) 5.3(2.3:83) < L0

Bowel 63.4(13.4) 674 (14.7y*= 700 (16.6) 95.5(9.5) 6.7 (3.7:9.6) < L0

Urinary score < 80 at T1 (n=65) 60.4 (11.8) 633 (17.00*** 705 (17.8)==* 100 (6.4 13.7) <000

Bowel scome < 80 60.1 (10.9) 649 (13.6)*== &67.5 (1640 T4(4.1:10.7) < 0,00

at Tl (n=T79)

EQRTC General

QLQ-C30" population®

Overall HRQoL 547 (217) 613(19.9)7  6LE(200)  712(224)  TA(25I1LT) <000

Function Physical 69.3 (23.7) T19(24.2) T2.8(24.2) BB (16.2) 3500.3;6.7) 0.03

Role 60.8 (35.1) 639 (28.7)* 67.2(28.4) B4.7(25.4) 64004 12.4) 0.04
Emotional T3.3(24.8) BLL (213 T74(23.5)* T6.3(22.8) 4.1(0.1; 8.2) 0.04
Cognitive T33(270) T54(237) T8.1(23.6) B6.1 (20,00 4.8 (0.3;9.2) 0.02
Social 4BE(3LE) 622 (32.2)=* R34 (3L.7) B1.5(22.9) 14.6 (B.4: 2006)  <0.00
Sympioms Fatigue 491 (28.4) 46.8 (26.9) 40.1 (27.1)%%=  24.1 (2410} —9.0 < 0.00
(—41;-13.9)
Pain 40.3(32.2) 316297 3L.1(29.8) 20.9(27.6) —52 < 000
(-3.6,—149)
Mauseafvomit- 9.4 (16.1) 54(965°*  51(113) 37 (11T) -43 <0.00
ing (= LL;=7.35)
Dyspnoea 28.1(29.1) TA4(ZT6) 2 (2T4F 11822 -39 0.03
(—0.6;—11.2)
Skeep distur- 49.3(3.3) 3935 (32.0)*** 36.2(32.7) 21.B(29.7) —13.1 < 0.00
bance (—6.8;—19.3)
Appetite loss 13.7(21.6) 13.4(23.2) 10.1 (200.8) 6.7 (18.3) -i6 0.11
(—0.9;-8.1)
Constipation 277 (32.1) 292 (44.4) 241 (28.7) 6.7 (18.4) —36(— 104 0.27
30)
Diarthoea 527 (35.3) 383 (ALEFE* 409(342)  70(1BD) 118 <0.00
(—3.2;—183)
Financial 19.3 (32.6) 14.7 (30.3)* 16.9 (32.8) 9.5(23.3) —26(=T6; 031
impact 24)

Mean (SD) values derived from descriptive statistics. Mean change scores over time (93% CI. P) dzrived from tests

Abbreviations: Bowel score < 80, scoring less than 80 points at baseline in the bowel domain of the Expanded Prostaie Index Composite; CT,
confidence intervals; EORTC QILQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire: EPIC, the
Expanded Prostate Index Composite (scores 0-100); HRQol., health-related quality of life (scores 0—100); P, the mean difference is significant at
the 0.03 level: SI, standard deviation; Urinary score < 80, scoring less than 80 points at baseline in the urinary domain of the Expanded Prostate
Index Composite

"EPIC, minimal clinically important change; urinary total, range 6-9 points; bowel total, range 4-6 points [24]

PEORTC QLOQ-C30, minimal clinically important change. range 5-10 points; moderate change, range 10-20 points; very much change,
range > 20 points [2§]

“EPIC, control population [25]

‘*EORTC—QLQ {30, reference values manual [28]

p<005; #2p<0.01; *=* p< 0001 for significance level of differences between T1 and T2 and between T2 and T3

significant symptomatic [31]. At six-month follow-up, Participants scoring less than 80 points in the EPIC uri-
urinary and bowel symptom scores had increased with 5.3 nary or bowel domain at baseline scored approximately
and 6.7 points, respectively, which is within the range of  20-30 points below this threshold, indicating the more
minimal clinically important changes. severe symptom burden. In these groups, the urinary and
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bowel symptoms improved with 10.1 and 7.4 points, respec-
tively, an improvement above the minimal clinically impor-
tant change. A statistically significant, but less pronounced
improvement of urinary and bowel symptoms was found
already at T2, at the end of hyperbaric oxygen therapy.

HRQoL

The changes in HRQoL scores are presented in Table 2. The
participants reported severely impaired overall HRQoL at
baseline compared to the general population (mean 54.7 vs.
71.2). Overall HRQoL scores increased with 7.1 points from
baseline to six-month follow-up corresponding to a minimal
clinically important change. Interestingly, this increase was
present already at the end of the hyperbaric oxygen therapy
period.

At baseling, all function scale scores were below the
scores of the general population, which indicates clinically
important impairments. All these scores improved signifi-
cantly at six-month follow-up. The increase in social func-
tion of 14.5 points corresponds to a moderate change, and
the increase in role function of 6.4 points corresponds to a
minimal clinically important change.

AllHRQoL symptom scale scores at baseline were above
the scores of the general population, indicating more symp-
toms, but most scores improved significantly after treatment.
At six-month follow-up, scores for sleep disturbance and
diarrhoea had decreased with— 13.1 and — 1 1.8, respectively,
which corresponds to a moderate change. Pain and fatigue
scores decreased with— 9.3 and — 9.0, which corresponds to
aminimal clinically important change.

The largest improvements within all functional dimen-
sions and most symptom scales were observed at the end
of the treatment and were maintained at six-month follow-
up. Emotional function scores decreased between the end

of the treatment to six-month follow-up at T3. However. the
scores at T3 were still statistically significantly higher than
the baseline scores; i.e. an improvement was maintained.

Assoclations between changes in LRTI symptoms
and overall HRQolL

Associations between changes in LRTI symptoms and over-
all HRQOL are presented in Table 3.

Overall, the observed changes in urinary and bowel
symptoms and overall HRQoL showed a significant, but
weak positive correlation. In the multiple linear regression
analysis, changes in urinary and bowel symptoms from base-
ling (T1) to six-month (T3) follow-up explained only 10% of
the variance of overall HRQoL.

Discussion

The development of symptom severity and HRQoL follow-
ing hyperbaric oxygen therapy and the associations between
these have been subject to limited research. This study adds
to this knowledge base, and the main findings are discussed
below.

At a median time of nearly four years following radio-
therapy, the participants reported severe urinary and bowel
symptoms compared to healthy controls [25]. Six months
after hyperbaric oxygen therapy, symptom severity was
significantly improved. Similar results have been shown
in previous studies [8, 17], although the changes shown in
the present study were less pronounced than the changes
found in the RICH-ART study by Oscarsson et.al [8]. This
may be explained by the fact that the RICH-ART study
included cancer survivors with radiation cystitis with more
pronounced urinary symptoms, while our study included

T":J':? '\:”l':i"b “’3“’;;‘;‘2’ Chan Pearsonr B B Multicol-
analysis of Clanges in Overall HRQoL® from T1 to T3 ) (SEB) (F)  linearity
urinary and bowel symptom
scm'e-.g and weral]_ HRQoL from Multiple regression 0.10
?:ﬁc;;"z ”&;;“ six-month Change EPIC urinary total from T1 to T3 0.27 037 022 o083
P 000 ©2) (007
Change EPIC bowel total from T1 to T3 0.20 017 011 083
0.04) 0.19)  (037)

Correlation only:

Change EPIC urinary score < 80 at BL fromT1to T3  0.24

(0.03)

Change EPIC bowel score < 80 at BL rom T1 w0 T3 0.23

0.02)

Abbreviations: B, unstandardised regression coefficient; BL. baseline; EPIC, Expanded Prostate Cancer
Index Composite: HRQ oL, bealth-related quality of life: Multicollinearity. tolerance factor; P, significance
level; , explained variance; SE B, standard error of the coefficient; g, standardised coefficient

*Dependent variable
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individuals with a broader range of pelvic LRTI symptoms
and consequently less severe urinary symptoms. Despite
relatively small changes in urinary and bowel symptoms in
our sample, the changes were noticeable (both clinically and
statistically significant) to the participants. Previous research
has shown that patients with pelvic LRTIs appreciate and
welcome any improvements in symptom severity, even if
small [35].

An interesting finding was that more than half of the par-
ticipants (56.8%) scored less than 80 points on both urinary
and bowel symptoms at baseline. This supports the notion
that pelvic LRTIs may be part of a pelvic syndrome with
simultaneous affection of multiple organs. Not unexpect-
edly, participants with the most severe symptoms (urinary or
bowel < 80 at baseline reported a larger symptom improve-
ment after treatment. This aligns to previous research [36],
and may thus give an indication of which patients might
benefit the most and should be referred to hyperbaric oxy-
pen therapy. These findings are also important for healthcare
professionals with respect to patient information and clarify-
ing expectations of hyperbaric oxygen therapy.

At baseline, the participants reported severely impaired
HRQoL parameters compared to the general population [28],
suggesting that their daily life was highly compromised and
that supporting interventions seemed needed. Six months
after hyperbaric oxygen therapy, overall HRQoL., all func-
tion scales and most symptom scores were significantly
improved and closer to those of the general population [28].
A noticeable (both clinically and statistically significant)
improvement was particularly observed for social- and role
function, which deals with severity and interference in daily
life, for example related to being out of work, social activi-
ties and/or family life and household tasks [37]. It is likely
that decreased symptom severity such as less diarrhoea,
urge, pain and improved sleep quality increase the survivors’
ability to be social active and increase their role participa-
tion. This is supported in literature stating that improvement
in bodily and structural dimensions facilitates improvement
in activity and participation [38]. However, despite a clini-
cally significantly improvement in pain and diarrhoea, the
scores were still high and clearly above the general popula-
tion at six-month follow-up [28], underlining that the partici-
pants still experienced noticeable symptom burden.

Socioeconomic factors such as unemployment are impor-
tant social determinants in health, where research particu-
larly indicates a relationship between urinary incontinence
and work status [39]. In our study, only a minority of the
participants worked part- or full time. This can partly be
explained by the participants” age and retirement. However,
most participants in working age were on sick leave or dis-
ability pension. Research shows that physical late effects
and fatigue after cancer treatment continue to impair work
ability among cancer survivors, affect career and increase

@ Springer

economical stress [40]. Consequently, improvement in
symptom severity, social- and role function seem to be
important factors in considerations of return to work and
work ability.

In addition, the findings revealed that emotional function
improved significantly at the end of hyperbaric treatment.
Already during the therapy course, the participants experi-
enced improvement in symptoms (e.g. diarrhoea and pain)
which may have contributed to reduced emotional distress.
Furthermore, they met other patients in the same situation or
with even more severe symptoms. Being in an environment
with peers may itself have influenced emotional function
positively, due to sharing of common experiences, socialis-
ing and supporting each other. Cancer survivors often feel
left alone with their late effects and peer support has shown
to be important for promoting positive changes, improving
psychosocial function, empowerment and HRQoL [41-43].
Daily professional follow-up for several weeks during the
therapy course may also have had a positive impact on the
participants’ emotional function [42]. The professionals’
expertise, offering a combination of knowledge and oppor-
tunities for asking questions to medical professionals, is an
essential factor in promoting emotional functioning and
making patients teel comfortable and safe [35, 41]. These
notions seem to be supported by the fact that emotional
function scores decreased from the end of the treatment to
six-month follow-up. It seems that returning to daily life
after the treatment may have increased a feeling of being left
alone and perhaps also increased emotional stress regarding
remaining symptoms and concerns of daily life [44, 45).
This highlights the importance of support in coping with
emotional issues, which has a documented impact on both
physical and psychological well-being in cancer survivor-
ship [38, 42].

It is interesting that the largest improvements also for
overall HRQoL., all functional scales and most symptom
scales were observed already at the end of hyperbaric oxy-
gen therapy. This could have several explanations. First,
experiences of symptom relief during treatment and the fact
that the participants had just completed a six-week treatment
course may have given hope for a more normalised everyday
life. Hope and anticipations are known to play a predomi-
nant role in HRQoL [12, 46]. Second, getting a specific and
causal explanation of their symptoms may have felt reliev-
ing, and research has shown that knowledge is an essential
factor in coping [47, 48]. These factors, in addition to peer
support and the professional follow-up, as mentioned above,
may also be plausible in contributing to increased HRQoL
immediately after treatment. In sum, the circumstances
around the treatment with hyperbaric oxygen, the medical
care, social aspects and close professional follow-up may all
have contributed to improvement of HRQoL as well as the
treatment itself [35].
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The changes in symptom severity were significantly posi-
tively associated with changes in overall HRQoL, but the
correlation was surprisingly weak. It may be questioned if
the symptom burden has as much direct influence on overall
HRQoL as previously expected. Here, both the amount of
improvement and the severity of the remaining symptoms
may be relevant. Furthermore, overall HRQoL had improved
the most already at the end of the treatment, while the uri-
nary and bowel symptoms improved through the whole
course of the study. However, the overall improvement of
HRQoL was maintained at six-month follow-up. An interest-
ing question is therefore whether the improvement in over-
all HRQoL would have still been maintained at six-month
follow-up if the symptoms had not improved, although no
conclusion can be drawn here.

Clinical implications

The results demonstrate a high symptom severity and
impaired HRQoL before hyperbaric oxygen therapy and
an improvement after the treatment. This may have several
implications for cancer survivors, clinical practice and fur-
ther research. Systematic assessment of pelvic LRTI symp-
toms and HRQaL after radiation should be part of routine
follow-up, whereby impairments should be addressed with
appropriate symptom management and supporting inter-
ventions. Second, the clinically significant improvement in
symptoms and HR QoL parameters after hyperbaric oxygen
therapy indicate that this treatment can be relevant for cancer
survivors with pelvic LRTIs. In particular decreased symp-
tom severity and improvement in social and role function can
influence survivors’ day-to-day functioning positively. This
is important knowledge for healthcare professionals, and
may provide a basis for realistic information to patients, with
the study suggesting that those with the most severe symp-
toms may benefit the most from hyperbaric oxygen therapy.
Third, the improvement in HRQoL during the therapy course
emphasises the importance of follow-up of cancer survivors
in addition to appropriate pelvic LRTI symptom manage-
ment. The benefits of meeting fellow patients, exchanging
experiences and supporting each other seem to be important
factors during the treatment course. Consequently, organis-
ing the hyperbaric oxygen therapy course in a way that ena-
bles peer support is of importance. Furthermore, the findings
may also indicate that healthcare professionals’ support and
follow-up promoted HRQoL positively.

In general, there is limited evidence on the use of hyper-
baric oxygen therapy in survivors of pelvic cancer with
LRTI, and more research in this field is highly needed.
Measurements over a longer period of time would be use-
ful to gain increased knowledge about long-term changes
in symptoms and HRQoL after hyperbaric oxygen therapy.
Additionally, mixed methods studies would be valuable in

adding to the knowledge base within this field of research.
The combination of quantitative data examine outcome vari-
ables with qualitative data exploring participants” experi-
ences would offer greater insight into the use of hyperbaric
oxygen therapy in this group of patients.

Limitations and strengths

The focus on a selected population referred to hy perbaric
oxygen therapy limits the generalisation of the findings, and
the pretest-posttest design did not allow for assessment of
causal relationships. However, the instruments used to evalu-
ate symptom burden and HRQoL are well recognised, and
the high survey completion rates also strengthen the study.
The study revealed clinical important and potential explana-
tory variables for improved symptom severity and HRQoL
parameters.

Conclusion

The results from this study indicate a beneficial outcome
after hyperbaric oxygen therapy in patients with pelvic
LRTIs concerning both pelvic symptoms and HRQoL.
The observed changes were of small magnitudes but corre-
spond to clinically significant improvements in both urinary
and bowel symptoms after six months, with a noticeable
improvement already at the end of hyperbaric treatment.
The participants also reported an early positive influence on
HRQoL after the treatment that was maintained six months
later. Especially overall HRQoL. social- and role function,
sleep disturbance, diarrhoea, pain and fatigue were improved
after hyperbaric oxygen therapy, which is likely to lead to
improvement in the daily life of the affected individuals.
Changes in pelvic LRTIs were to a relatively small degree
associated with changes in HRQoL.

Abbreviations EORTC: European Organization for Research and
Treatment of Cancer EPICthe Ex panded Prostate Cancer Index Com-
posite; HRQoL: Health-related quality of life; LRTIs: Late radiation
tissue injuries
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Symptomer pa straleskade

I de neste spersmdlene vil vi gierne fa vite litt mer om symptomene dine pa straleskader
tilkmyttet bleere og tarmfunksjon:

EPIC score (Blarefunksjon)
Besvar sporsmalene ut i fra hvordan du har hatt det DE SISTE FIRE UKER.

1. Hvor ofte har du hatt urinlekkasje?

Mer enn én gang om dagen_ ... 1
Omirent én gang om dagen............... 2
Merennén gangiuken. ................... 3 (sett ring rundt ett svar)
Omirentén gangiuken..................... 4
Sjeldenelleraldn............................ 5

2. Hvor ofte har du hatt blod 1 urinen?

Mer enn én gang om dagen. ... 1
Omtrent én gang om dagen. ... . 2
Merennén gangiuken. . ................... 3 (sett ing rundt ett svar)
Omtrentén gangiuken..................... 4
Steldenelleraldn............................ 5

3. Hvor ofte har du hatt smerter eller svie ved vannlating?

Mer enn én gang om dagen. ... 1
Omtrent én gang om dagen. ... 2
Merenn én gangiuken. . 3 (sett ring rundt ett svar)
Omirentén gangiuken..................... 4
Sjeldenelleraldn............................ 5

HBO-studie, T1, T2, T3
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4. Hvilken pastand beskriver best din kontroll over blerefunksjonen?
Ingen kontroll pa bleren overhodet .. .. 1
Hvppiglekkasge................................ 2 (sett ring rundt eft svar)
Lekkasjeavogtl ... 3
Fullkontroll..................................4

3. Hvor mange mkontinensbind/ bleter bruker du 1 gjennomsnitt hver dag?

Ingen.......... .1
Jellerflerperdag ........................... 4

6. Hvor stort problem har folgende plager vart for deg de siste fire uker?

(sett ring rundt eft svar)

33

Ikke noe Veldig lite Lite Middels stort Stort
problem problem problem problem
problem
a. Unnlekkasje 0 1 2 3 4
b. Svie/smerte ved 0 1 2 3 4
vannlating

c. Blod 1 urinen 0 1 2 3 4

d. Svak strile 0 1 2 3 4

e. Nattlig vannlating 0 1 2 3 4

f Hyppig vannlating 0 1 2 3 4

(dagud)

HBO-studie, T1, T2, T3
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e+ s HELSE BERGEN
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7. Sett under ett, hvor stort problem har du hatt med vannlatingen siste fire uker?

Ikke noeproblem ... ... ... 1
Veldig lite problem ........................... 2 (sett ning rundt ett svar)
Fateproblem::: o snmansiarasnggy 3
Middels stort problem ....................... 4
Stortproblem ................................. 5

EPIC score (Tarmfunksjon)
Besvar sparsmdlene ut i fra hvordan du har hatt det DE SISTE FIRE UKER:

1. Hvor ofte har du falt avferingstrang uten at det har kommet avforing?

Mer enn én gang om dagen............... 1
Omtrent én gang om dagen. .. 2
Merenmnéngangiuvken..................... 3 (sett nng rundt ett svar)
Omtrentén gangiuken..................... 4
Sjeldenelleraldn............................ 5

2. Hvor ofte har du hatt lekkasje av avforing?

Mer enn én gangomdagen. .............. 1
Omtrent én gangom dagen. ... 2
Merennéngangiuvken..................... 3 (sett ring rundt ett svar)
Omtrentén gangiuken..................... 4
Sjeldenelleraldn ... ... 5

HBO-studie, T1, T2, T3



3. Hvor ofte har avforingen vert los (diaré€)?

Syelden... ..o

Omtrent halvparten av gangene. ..

Vanhigvis ..

4. Hvor ofte har det vert synlig blod 1 avfaringen pa p

Syelden. ... ...

Omtrent halvparten av gangene. ...

Vanligvis. ...

e+ e HELSE BERGEN

Haukeland universitetssjukehus

(sett ring mundt ett svar)

apiret eller 1 toalettskilen?

2

3

(sett ing rundt ett svar)

5. Hvor ofte har du hatt smerter 1 forbindelse med avforing?

Syelden. ... ...

Omtrent halvparten av gangene. ...

Vanligvis. ... ...

1

2

3

4

5

(sett ing rundt ett svar)

6. Hvor mange temminger med avforing har du hatt pa en typisk dag?

2ellerfeerre. ...

2

(sett ring rundt ett svar)

HBO-studie, T1, T2, T3
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7. Hvor ofte har du hatt smerter 1 magen eller endetarmen?
Mer enn én gang om dagen......_._... . 1
Omitrent én gang om dagen... ... 2
Merennéngangiuken . ................. 3 (sett ring rundt eft svar)
Omitrent én gangiuvken..................... 4
Sjelden elleraldn. . ... ... 3

8. Hvor stori problem har folgende plager veert for deg de siste fire uker?

36

kke noe  Veldig lite Lite Middels stort Stort
problem problem problem problem
problem
a. Sterk avferingstrang 0 1 2 3 4
(haster 4 na toalettet)
b. Hyppig avienng 0 1 2 3 4
c. Los avfering 0 1 2 3 4
d. Lekkasje av 0 1 2 3 4
avfering
e. Bled 1 avferingen 0 1 2 3 4
f Smerter1 0 1 2 3 4
mage/endetarm

HBO-studie, T1, T2, T3
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9. Sett under ett, hvor stort problem har du hatt med tarmfunksjonen de siste fire uker?

Ikke noe problem ... 1
Veldig lite problem ...
Lite problem. ..........c.ooocoinininiiinnnin (sett ring rundt eft svar)

Middels stort problem ... ...

[N SOV B 1

Stort problem. .o eainamasnesim

HBO-studie, T1, T2, T3
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Livskvalitet: EORTC QLQ-C30 (versjon 3.0)

Vi er interessert i hvordan du selv applever din livskvalitet pa ulike omrdder i livet. Veer snill &
besvare ALLE sporsmalene ved @ sette et kyss x i den boksen som best beskriver dim tilstand. Det er
ingen «riktiger eller «gale» svar.

Har du vanskeligheter med 3 utfore anstrengende O O O O
aktiviteter slik som a bere en tung handlekurv eller
en koffert?

"20| Har du vanskeligheter med 3 g en lang tur? 0 O O O
Har du vanskeligheter med 4 gi en kort fur utendors? () O O O

"B Er du nedt til 3 ligge til sengs eller sitte i en stol i O O g O
lepet av dagen?

“I Trenger du hjelp til 4 spise, kle pa deg, vaske deg O O O O
eller gi pi toalettet?

Har du hatt redusert evne til 4 arbeide eller utfore
andre daglige aktiviteter?
7/ | Har du hatt redusert evne til 4 utfore dine hobbyer
. eller andre fritidsaktiviteter?
Har du veert tung i pusten?

H Har du hatt smerter?
Har du hatt behov for 3 hvile?
Har du hatt sevnproblemer?
k2 Har du folt deg slapp?

Har du hatt darlig matlyst?

n Har du veert kvalm?

000000000
000000000
000000000
0000000 o0og

HBO-studie, T1, T2, T3



ess HELSE BERGEN

o Haukeland universitetssjukehus

Har du hatt treg mage?
170 Har du hatt los mage?

Har du folt deg trett?

Har du hatt problemer med 3 konsentrere deg,

feks. med A lese en avis eller se pd TV?
~1 Har du felt deg anspent?

w#28 Har du veert engstelig?
1 Har du folt deg irritabel?

. = Har du folt deg deprimert?
.0 | Har du hatt problemer med & huske ting?

“TIN Har din fysiske tilstand eller medisinske
behandling pavirket ditt familieliv?

“F1 Har din fysiske tilstand eller medisinske
behandling pavirket dine sosiale aktiviteter?

"IN Har din fysiske tilstand eller medisinske
behandling gitt deg skonomiske problemer?

Har din fysiske tilstand eller medisinske behandling
| pavirket dift seksualliv?

O00o0000O000000o0cao
OO0 O00ogooo0oo0oo0oo0oooadg
OO0 0000000000000
OO0 0o0oUgoouoo0ou0oboooodg

Som svar pd de neste spersmdlene, sett et krvss i den boksen fira I(sveert darlig) il 7
{utmerker) som best beskriver din tilstand:

20 Hvordan har din helse vaert 1 lopet av den siste uka?

1 2 3 4 5 6 7

EEEHA0 00000 O Umenket)

30. Hvordan har livskvaliteten din veert i lopet av den siste uka?

6 7

1 2 3 4 5
EEEHA0 00 0 00 O Umerke)

HBO-studie, T1, T2, T3



Generell helse

Vi vil gjerne vite vordan du applever at din generelle helse har vart de siste fo ukene. Veer

ese HELSE BERGEN

Haukeland universitetssjukehus

vennlig & besvare ALLE sporsmalene ved & sette kryss i ruten ved det svaret som passer best

40

Jfor deg:
Har du i lapet av de siste par ukene: 0 1 2 3
1. | Veert i stand til 3 konsentrere deg fullt | o Merenn | o Samme o Mindre o Mye
ut om alt du har drevet med? vanlig som vanlig | enn vanlig mindre enn
vanhg
2. | Ligget viken pa grunn av o Ikke i det | o Ikke mere | o Heller mer | o Mye mer
bekymringer? hele tatt enn vanlig enn vanlig enn vanlig
3. | Folt at du tar del 1 ting pa en nyttig oMerenn | o Samme o Mindre o Mye
mate? vanlig som vanlig | enn vanlig mindre enn
vanhg
4. | Foltat dueristand til dta oMerenn | o Samme = Mindre o Mye
beshitninger? vanlig som vanlig | enn vanlig mindre enn
vanlig
5. || Folt deg stadig under press? o Ikke i det | o Ikke mere | o Heller mer | o Mye mer
hele taft enn vanlig enn vanlig enn vanlig
6. | Faelt deg ute av stand til 3 mestre
vanskeligheter? o Ikke i det | o Ikke mere | o Heller mer | o Mye mer
hele tatt enn vanlig enn vanlig enn vanlig
7. | Veertistand til 3 glede deg over dine | o Merenn | o Samme o Mindre o Mye
daglige gjeremal? vanlig som vanlig | enn vanlig mindre enn
vanhg
8 | Veert i stand til 3 mote problemer? oMerenn | o Samme = Mindre o Mye
vanlig som vanlig | enn vanlig mindre enn
vanlig
9. | Folt deg ulykkelig eller nedtrykt? o Ikke 1 o Ikke mer o Heller o Mye mer
det hele enn vanlig | mer enn vanlig
tatt enn vanlig
10. | Mistet troen pa deg selv? = Ikke 1 o Ikke mer = Heller o Mye mer
det hele enn vanlig | mer enn enn vanlig
tatt vanlig
11. | Tenkt pa deg selv som en verdiles
person? o Ikke i det | o Ikke mer o Heller mer | o Mye mer
hele tatt enn vanlig enn vanlig enn vanlig
12. || Stort seft folt deg tilfreds. alt tatt i oMerenn | o Samme = Mindre o Mye
betraktning? vanlig som vanlig | enn vanlig mindre enn
vanlig

HBO-studie, T1
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Intervjuguide HBO studien etter endt HBO behandling

Hovedspgrsmal

Kan du fortelle meg hvordan
du har opplevd a gjennomga
hyperbar behandling?

Kan du fortelle meg hvordan
du har erfart oppfglgingen av
helsepersonellet underveis
giennom behandlingen?

Kan du fortelle meg om du har
opplevd noen endringer i dine
symptomer underveis i
behandlingen?

N3 er du ferdig med
behandlingen. Hvilke
forventninger har du na til
tiden framover ift dine
straleskader og hvordan disse
kommer til & pavirke
hverdagslivet ditt?

Periode

Behandlingsperioden

Tiden etter behandling

Oppfglgingstema hvis
ngdvendig

Informasjon i forkant
Selve dykket
Lengde pa hver
behandling

Antall uker
Bivirkninger
(gredotter,
klaustrofobi)
Informasjon og
kunnskap
Imgtekommenhet
Stgtte underveis i
dykket
Leger/sykepleiere
Noe som er savnet
Rad til
helsepersonellet

Cystitt, proctitt
Forverring/forbedring
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Message generated by ClinicalTrials.gov Protocol Registration and Results System

University of Bergen Protocol Record 01012018,
Hyperbaric Oxygenation Treatment and Quality of Life,
has been reviewed and will be made public on ClinicalTrials.gov.

RECORDS USUALLY APPEAR ON ClinicalTrials.gov WITHIN 2 BUSINESS DAYS
of the receipt of this message.

Reminder: Review Board approval is required by the time patient recruitment
begins. Update the Review Board information in this record when approval
has been granted.

QUESTIONS? Contact us at: register@clinicaltrials.gov

Thank you,

PRS Team
ClinicalTrials.gov

ClinicalTrials.gov Identifier: NCT03570229
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Region: Saksbehandier: Telefon: Var dato: Var referanse:

REK nord 07.05.2018 2018/T08/REK nord
Deres dato: Deres referanse:
20.02.2018

Var referanse ma oppgis ved alle henvendelser

May Aasebs Hauken
Senter for knisepsvkology/Psvkologisk fakultet

2018/706 HBOT studien: En mived metode studie av pasienter med straleskade sine symtomer,
livskvalitet og erfaringer for, under og etter hyperbar oksygen behanling (HBOT)

Forskningsansvarlig institusjon: Universitetet 1 Bergen. Helse Bergen HF - Haukeland
universitetssykehus
Prosjektleder: May Aasebe Hauken

Vi viser til saknad om forhandsgodkjenning av ovennevnte forskningsprosjekt. Seknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK nord) 1 metet 19.04.2018. Vurderingen
er gjort med hjemmel 1 helseforskningsloven (hfl ) § 10.

Prosjektleders prosjektomtale

Bakgrunn: Hyperbaric oxygen behandling (HBOT) anvendes i skende grad som en effektiv behandling for
ulike straleskader, men lite forskning har fokusert pa pasienter med straleskade i belhenomradet sine
symptomer. Ifvsivalitet (QOL) og erfaringer for, under og etter HBOT behandling. Mal: Ot forstaelse og
fumnskap om pasienter med straleskade i beldrenomradet som giennomgdr HBOT med fokus pa symptomer,
livskvalitet og erfaringer for under og etter HBOT. Metode: Longitudinelt mixed metode der kvalitative
dvbdeinterviu samles inn ved oppstart og avsluming av HBOT, og kvantitative sperresijema om QOL
symtomer, mental helse og tilfredshet med pleie fulles ut 8 ganger fra oppstart til 1 éar etter HBOT. Det
planlegges a inkludere ca 200 pasienter som gjennomgdr HBOT pa Haukeland Universitetssykehus.

Om prosjektet

Deltakeme skal fylle ut et sperreskjema § ganger i lopet av et ar; ved oppstart, etter 3 uker (midt 1
behandlingen), etter 6 uker (ved avsluttet behandling). deretter hver sjette uke det forste halve aret etter endt
behandling 1 tillegg t1l 1 ir etter endt behandlingen.

I tillegg til dette vil ca. 15 tilfeldig utvalgte pasienter bli intervjuet ved oppstart av behandlingen for a fa
kunnskap om hvordan de opplever 4 leve med en straleskade.

I sin vurdering tok komiteen stilling til om prosjektet var framleggingspliktiz.

Prosjektet skal primert se pa livskvalitet og velvare (quality of life/well-being). Dette er argumenter som
taler for at prosjektet ligger utenfor helseforskingsloven. Imidlertid vil man ogsa undersoke hvordan
symptomer pa straleskader utvikler seg over tid. noe som peker i retning av at prosjektet ligger innfor
helseforskningsloven. Itillegg nevnes det bruk av «psychological distressy» som sekundzre endepunkter.
som da kan sies 4 g1 potensiell ny kunnskap om mental helsestatus hos disse pasientene. Samlet sett har
komiteen kommet t1l at prosjektet ligger innenfor helseforskinglovens rammer.

Becokcadresss: Telefon: 77045140 Al post 6g e-post som inngdri Hindly address all mail and e-mails to
MH-bygget T Morges arktiske  E-pest rek-nord@@asp.uitno saksbehandlingen, bes adressert tIREK  the Regional Ethics Committee. REK
universitet 9037 Tromse web: hitpihelseforskning.etikkom.no/ nond o ikke til enkslts personer nord, not to individual staff
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FORESP@RSEL OM DELTAKELSE | FORSKNINGSPROSJIEKTET

«En mixed metode studie av pasienter med strileskade i bekkenomradet som gjennomgar

hyperbar cksygenbehandling - med fokus pa symptomer, livskvalitet og erfaringer»,
forkortet til HBOT studien

Dette er et sparsmal til deg om 4 delta i et forskningsprosjekt, ved Helse Bergen HF/
Haukeland universitetssykehus i samarbeid med Senter for krisepsykologi ved Universitetet i
Bergen.

Du er en av dem som har fatt tilbud om hyperbar oksygenbehandling ([HBOT) for straleskade
etter kreftsykdom i bekkenregionen. Vi tar kontakt med deg fordi vi @nsker & spgrre deg om
du vil delta i et forskningsprosjekt der formalet er & 3 mer kunnskap om hvardan pasienter
med din type strileskade opplever sine symptomer og hvordan disse pavirker din livskvalitet,
samt hvordan hyperbar oksygenbehandling pavirker strileskadesymptomene og livskvalitet
gjiennom og etter behandlingsforlgpet. Vivil her komme med mer infoermasjen om
prosjektet, hva det vil innebaere & delta og hvordan du kan bli med.

Kreftbehandling kan vaere en stor pakjenning og straleterapi er en vanlig behandlingsform
for mange krefttyper. Denne behandlingen rammer ikke kun kreftcellene, men pavirker ogsa
friske celler i hud, slimhinner og knokler. Resultatet kan bli alvorlige og varige bivirkninger,
straleskader. Ved straleskader er sirkulasjonen i de sma blodkarene forstyrret, vevet blir
oksygenfattig og dermed mindre i stand til 3 reparere seg selv. Hyperbarmedisinsk
oksygenbehandling gker oksygenkonsentrasjonen i blodet og bidrar til dannelse av nye
blodkar i oksygenfattig vev. Dette gjor at vevet som er strileskadd i stgrre grad blir i stand til
3 reparere seg selv. Det foreligger imidlertid svaert lite forskning p3 hvordan den enkelte
pasient opplever hvordan strileskadene pavirker deres hverdagsliv, og hvorvidt hyperbar
oksygenbehandling pavirker symptomer og pasientens livskvalitet giennom og etter

behandlingen.

Hensikten med denne studien er derfor & gke kunnskapen om hvordan pasienter med
straleskade etter kreftsykdom i bekkenomridet opplever 3 gjennomga hyperbar
oksygenbehandling, og hvordan denne behandlingen pavirker symptomer pi strileskaden
og livskvalitet over tid.

Side1/5
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HVA INNEBLERER PROSJEKTET?

Alle pasienter med stréleskade etter kreftsykdom i bekkenomradet som skal gjennomga
planlagt hyperbar oksygenbehandling, er over 18 ar, ikke har gjennomgatt tilsvarende
behandling tidligere og kan skrive og snakke norsk blir forespurt om 3 delta i studien.
Forskningsprosjektet gar ut pa at deltakerne fyller ut et spgrreskjema som omhandler ulike
aspekter ved din helse og livskvalitet 8 ganger i Igpet av et &r; ved oppstart, etter 3 uker
(midt i behandlingen), etter 6 uker (ved avsluttet behandling), deretter hver sjette uke det
fgrste halve aret etter endt behandling, i tillegg til 1 3r etter endt behandling.

Det tar omlag 15 minutter 3 fylle ut spgrreskjemaet hver gang. Det farste spgrreskjemaet
fyller far du tilsendt og tar det med deg ferdig utfylt nar du kommer til din fgrste behandling.
De to neste fyller du ut pa sykehuset under behandlingen. Etter at behandlingen er ferdig,
far du tilsendt nye sparreskjema med ferdig frankert svarkonvolutt vedlagt som du fyller ut

og returnerer til avialt tidspunkt.

| tillegg til dette vil ca. 20 tilfeldig utvalgte pasienter bli intervjuet ved oppstart og avslutning
av behandlingen. Dette for 3 fa kunnskap om hvordan de opplever 3 leve med en
straleskade, og for at vi skal f3 mer kunnskap om hvordan de opplevde selve
behandlingsforlgpet. Hvert intervju vil vare ca. 43. — 60. minutter. Intervjuene vil bli tatt opp
pa lydband og lagret pa sikker forskningsserver. Intervjuene skrives uten identifiserbare
opplysninger (navn, stedsnavn mv.) og lydbandet blir slettet nar de er transkribert

(nedskrevet ord for ord).

Medisinske opplysninger som diagnose, striledose, tidspunkt far strlebehandling og

medikamenter vil bli hentet fra din journal.

Prosjektet er underlagt strenge regler bide for etikk og trygg oppbevaring av data.
Informasjonen som registreres om deg kan derfor bare brukes slik som beskrevet i hensikten
med studien. Samtlige opplysninger som kommer fram gjennom prosjektet vil bli behandlet
konfidensielt, slik at det ikke skal g& an & spore svarene tilbake til den enkelte deltaker. Av
denne grunn blir alle opplysningene behandlet uten navn og fgdselsnummer eller andre
direkte gjenkjennende opplysninger. Alle deltakerne i prosjektet far derfor en tallkode som
knyttes til sp@rreskjemaene og intervjuene. Sparreskjemaene, intervjuene og navnelisten
som identifiserer tallkodene vil oppbevares i separate og nedliste skap som bare forskerne
har tilgang til. Det vil ikke vaere mulig 3 identifisere deg i resultatene av studien nar disse
publiseres.

MULIGE FORDELER OG ULEMPER

Siden denne studien gar ut pd at du skal fylle ut spgrreskjema som omhandler hvordan du
opplever din egen situasjon, kan vi ikke se at det skal vaere noen skade eller negative
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konsekvenser av 3 delta i et slikt forskningsprosjekt. Forskerne har dessuten inngiende
kjennskap og erfaring p3 forskningsfeltet.

Fordelene ved deltakelse er at du bidrar til gkt kunnskap om pasienter i din situasjon og

denne behandlingsformen.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er frivillig & delta i prosjektet. Dersom du gnsker 3 delta, undertegner du
samtykkeerklzringen pa siste side. Du kan nar som helst og uten 3 oppgi noen grunn trekke
ditt samtykke. Dette vil ikke f3 konsekvenser for din videre behandling. Dersom du trekker
deg fra prosjektet, kan du kreve & f3 slettet innsamlede prever og opplysninger, med mindre
opplysningene allerede er inngatt i analyser eller brukt i vitenskapelige publikasjoner.

Dersom du senere pnsker & trekke deg eller har spersmal til prosjektet, kan du kontakte:

Prosjektleder May Aasebg Hauken p3 telefon 55 58 46 52 eller e-post: may hauken@uib no

Stipendiat Grete Velure pa telefon 55 97 39 01 eller e-post: grete velure(@helse-bergen no

Overlege Bernd Mueller pa telefon 55 97 73 75 eller e-post: bernd mueller@helse-bergen no

HVA SKJER MED OPPLYSNINGENE OM DEG?

Opplysningene som registreres om deg skal kun brukes slik som beskrevet i hensikten med
prosjektet. Du har rett til innsyn 1 hvilke opplysninger som er registrert om deg og rett til 3 f3
korrigert eventuelle feil i de opplysningene som er registrert. Du har ogsa rett til & f4 innsyn i
sikkerhetstiltakene ved behandling av opplysningene.

Alle opplysningene vil bli behandlet uten navn og fgdselsnummer eller andre direkte
gjenkjennende opplysninger. En kode knytter deg til dine opplysninger gjennom en
navneliste. Det er kun prosjektleder May Aaseb@ Hauken, stipendiat Grete Velure, overlege
Bernd Mueller og vitenskapelige assistenter Tone Merete Jansen og Synngve Andersen som
har tilgang til denne listen.

Prosjektet avsluttes i desember 2024. Opplysningene om deg vil bli anonymisert eller slettet
femn ar etter prosjektslutt.
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DELING AV DATA OG OVERF@RINGER TIL UTLANDET

Hyperbarmedisin er et relativt lite fag, og av den grunn er det etablert forskningssamarbeid
med andre Skandinaviske land. Ved & delta i prosjektet, samtykker du ogsé til at
sp@rreskjemaopplysninger kan overfgres til utlandet som ledd i forskningssamarbeid og
publisering. Koden som knytter deg til dine personidentifiserbare opplysninger vil ikke bli
utlevert. Prasjektleder vil sikre at dine opplysninger blir ivaretatt pd en trygg mate.

OPPFOLGINGSPROSIJEKT

Dersom det blir aktuelt med en oppfelgingsstudie vil vi kontakte deg igjen og be om nytt
samtykke til dette. Dersom du ikke har hart fra oss innen desember 2024 vil datamaterialet

anonymiseres.

PKONOMI

Studien er et samarbeid mellom Senter for krisepsykologi ved Universitetet i Bergen og
Yrkesmedisinsk avdeling, Haukeland universitetssykehus, Helse Bergen HF som begge gar inn
med midler i prosjektet. Extrastiftelsen i samarbeid med Gynkreftforeningen har bidratt med
midler til stipendiatstilling.

GODKIENNING

Regional komité for medisinsk og helsefaglig forskningsetikk har vurdert prosjektet, og har
pitt forhandsgodkjenning 2018,/706. Prosjektet er ogsa registrert i ClinicalTrials.com (ID:
01012018).

Etter ny personopplysningslov har behandlingsansvarlig Universitetet i Bergen, Psykologisk
fakultet i samarbeid med Helse Bergen HF, Haukeland universitetssykehus og prosjektleder
May Aasebg Hauken et selvstendig ansvar for a sikre at behandlingen av dine opplysninger
har et lovlig grunnlag. Dette prosjektet har rettslig grunnlag i EUs personvernforordning
artikkel 6 nr. 1a og artikkel 9 nr. 2a og ditt samtykke.

Du har rett til 3 klage pa behandlingen av dine opplysninger til Datatilsynet.
KONTAKTOPPLYSNINGER
Dersom du har spgrsmal til prosjektet kan du ta kentakt med:

Prosjektleder May Aasebg Hauken pa telefon 55 58 46 82 eller e-post: mav.hauken@uib.no
Stipendiat Grete Velure p3 telefon 55 97 39 01 eller e-post: grete velure(@helse-bergen no

Overlege Bernd Mueller pa telefon 55 97 72 75 eller e-post: bemd. mueller@helse-bergen.no
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bergen.no
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En undersgkelse av leereres vurderingspraksiser i
teknologirike lzeringsmiljger og implikasjoner pa
elevenes medvirkning i egen laeringsprosess.

Complexity in Rhythm and Parkinson’s disease:
Cognitive and Neuronal Correlates

Alcohol- and drug use among adolescents. School-
related problems, childhood mental health
problems, and psychiatric diagnoses.

Concentrated exposure and response prevention for
obsessive-compulsive disorder in adolescents: the
Bergen 4-day treatment

Imaging the Aging Brain: From Morphometry to
Functional Connectivity

Personal and Contextual Factors Influencing
Gaming Behaviour. Risk Factors and Prevention of
Video Game Addiction.

Foreldrenes status og rolle i familie- og
neermiljgbaserte intervensjoner for barn med
atferdsvansker

Children at Risk and Mothering Networks in Buenos
Aires, Argentina: Analyses of Socialization and
Law-Abiding Practices in Public Early Childhood
Intervention.

Education for Deliberative Democracy. Theoretical
assumptions and classroom practices.

Emotion regulation difficulties. The role in onset,
maintenance and recurrence of major depressive
disorder.

Sleep and naval performance. The impact of
personality and leadership.

Supported Employment and preventing Early
Disability (SEED)

New approaches to the use of magnetic resonance
spectroscopy for investigating the pathophysiology
of auditory-verbal hallucinations

Planning for Public Health. Balancing top-down and
bottom-up approaches in Norwegian municipalities.
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Presentation in teacher education. A study of
student teachers’ transformation and representation
of subject content using semiotic technology.

The emotional brain in obsessive-compulsive
disorder

Sikkerheitsnettet som tek imot om eg fell — men
som ogsa kan fange meg. Korleis erfarer menneske
med psykiske lidingar ei innlegging i psykisk
helsevern? Eit samarbeidsbasert forskingsprosjekt
mellom forskarar og brukarar.

Self-compassion - Relationship with mindfulness,
emotional stress symptoms and
psychophysiological flexibility

Walking children through a minefield. Qualitative
studies of professionals’ experiences addressing
abuse in child interviews.

Creating Spaces for Formative Feedback in
Lectures. Understanding how use of educational
technology can support formative assessment in
lectures in higher education.

Tidlig intervensjon og recoveryprosesser ved
forsteepisode psykose. En kvalitativ utforsking av
ulike perspektiver.

After the Divorce: Academic Achievement, Mental
Health, and Health Complaints in Adolescence.
Heterogeneous associations by parental education,
family structure, and siblings.

Kliniske tilbakemeldingssystemer i psykisk
helsevern — implementering og praktisering

Bilde og pedagogikk. En empirisk undersgkelse av
ungdoms fortellinger om bilder.

Opioid maintenance treatment and social aspects of
quality of life for first-time enrolled patients. A
quantitative study.

Meeting places in Norwegian community mental
health care: A participatory and community
psychological inquiry

How do immigrants in Norway interpret, view, and
prefer to cope with symptoms of depression? A
mixed method study

Cognitive change in psychosis

Assessment, reward characteristics and parental
mediation of Internet Gaming Disorder

«Helse i alt kommunen gjer? ...» - en undersgkelse
av samvariasjoner mellom kommunale faktorer og
norske kommuners bruk av folkehelsekoordinator,
fokus pa levekar og prioritering av fordelingshensyn
blant sosiogkonomiske grupper.
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The impact of workplace bullying and repeated
social defeat on health complaints and behavioral
outcomes: A biopsychosocial perspective

Temporal trends in psychological distress and
healthcare utilization among young people

The effect of bright light on sleep in nursing home
patients with dementia

tDCS as treatment in neuro-psychiatric disorders.
The underlying neuronal mechanisms of tDCS
treatment of auditory verbal hallucinations.

Effects of light interventions for adaptation to night
work: Simulated night work experiments

About psychotic-like experiences and auditory
verbal hallucinations. Transdiagnostic
investigations of neurobiological, cognitive, and
emotional aspects of a continuous phenomenon.

Aktgrskap hja norskleerarar i vidaregaande skule —
Ein sosiokulturell intervjustudie

Barriers and facilitators to increasing work
participation among people with moderate to severe
mental illness

Shift work, circadian rhythms, and the brain.
Identifying biological mechanisms underlying the
metabolic and cognitive consequences of work
timing, using a rat model.

Hardiness and mental health in military
organizations. Exploring mechanism and boundary
conditions.

Implementation of indicated anxiety prevention in
schools

The Educational Situation for Roma Pupils in
Norway. Silenced Narratives on Schooling and
Future.

Negotiating parenting culture, identity, and
belonging. The experiences of Southern European
parents raising their children in Norway.

Purposeful Actions in Leadership of Learning
Processes: A Mixed Methods Study of Classroom
Management in Digital Learning Environments

Barn og unge i fattige familier: Selvoppfattet
skolekompetanse, etnisitet og akademisk resiliens.
Hvilke faktorer kan fremme skoleprestasjoner hos
barn og unge i risiko?

Who profits from concentrated exposure treatment
for obsessive-compulsive disorder (OCD)? A quality
assurance project from the OCD-team in Bergen.

Anabolic-Androgenic Steroids and Aggression in

Humans: Experimental Studies, Subgroups, and
Longitudinal Risk
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Patients’ experiences with routine outcome monitoring
and clinical feedback systems in psychotherapy

Local drug prevention - From policy to practice:
A qualitative case study of policy makers, outreach
social workers and at-risk youths

«Being the Instrument of Change» Staff Experiences in
Developing Trauma-informed Practice in a Norwegian
Child Welfare Residential Care Unit.

When predictions about the “what”, “where” and “when”
interact with statistical learning, from a behavioural and
neural perspective.

Seeing and being seen: An investigation of video
guidance processes with vulnerable parents of infants

Clubhouse Members’ Experiences of Being in Recovery
in Light of Salutogenesis

Momentary well-being in dementia: Observational
assessment of psychosocial interventions and music
therapy

Embracing both sides of the same coin. Work-related
psychosocial risks and resources among child welfare
workers.

Mental health encounters between general practitioners
and individuals with a refugee background - Help
seeking and provision in the resettlement context

Service support and quality of life for youth in foster care

Effects of Music Training on Cortical Plasticity:
Cognitive Rehabilitation of Patients with Traumatic Brain
Injury

Pathways to Social Inclusion: The Role of Institutions in
the Social Inclusion of Refugees into Higher Education
in Norway. Policies and practices in focus.

Improving the Methodology for Assessing Cognitive
Impairment in People with Schizophrenia Spectrum
Disorders

Work-related risk factors for workplace bullying. The
moderating effect of laissez-faire leadership.

Navigating Prolonged Conflict: Subject positions and
meaning constructions in postdivorce families

Skoleledelse og utdanningspolitikk. Hvordan beskrives
skoleledelse etter 19907

Self-Compassion and Perfectionism

Treating the aftermath of exposure to workplace bullying
and preventing exclusion from working life. The effect of
individual resilience, return to work self-efficacy and
work-focused metacognitive and cognitive treatment.

Transforming gender relations? Men’s involvement in
care for their partners and households at the time of
pregnancy in rural and urban Ghana — A qualitative
study
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