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ABSTRACT 
Anal cancer is a rare type of cancer with approximately two hundred new cases 
in Sweden per year. Treatment usually consists of a combination of 
radiotherapy and chemotherapy.  The overall prognosis is good but about 10% 
of patients require pelvic surgery to be cured. This is referred to as “salvage 
surgery”. In this thesis we wanted to investigate patient reported quality of life 
(QoL) and long-term side effects after anal cancer treatment. Two hundred and 
five patients with anal cancer, diagnosed between 2011 and 2013 in Sweden, 
answered a comprehensive questionnaire at three and six years after diagnosis. 
One hundred and ninety-five patients returned the questionnaire at three years 
and one hundred and fifty-five patients at six years. 

We found QoL to be good in 40% of the patients and low in 60% at both three 
and six years. Patients with bother from one or more functions had a higher 
risk of impaired QoL. Major bother was more prevalent in patients that 
reported low QoL. Impaired bowel function was common and remained stable 
between three and six years. The combination of chemotherapy and 
radiotherapy was associated with a higher risk of bowel side effects than 
radiotherapy alone. Both urinary and sexual function deteriorated between 
three and six years. Chemotherapy was not associated with a higher risk of 
urinary incontinence. 

With a qualitative approach we explored patients’ experiences of bodily 
functions and QoL after salvage surgery.  Eighteen in-depth interviews were 
performed. Inductive content analysis resulted in 8 categories and 1 theme 
describing the acceptance and reorientation to a new life despite several long-
term bodily changes and functional side-effects. 

There are significant long-term side effects after treatment for anal cancer, and 
there is a clear relationship between symptom burden, bother and QoL. 
Although bodily functions deteriorate over time QoL does not, indicating an 
adaptation process between three and six years. 
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SAMMANFATTNING PÅ SVENSKA 
Analcancer är en relativt sällsynt cancersjukdom. Den har dock ökat i Sverige 
och övriga västvärlden de senaste decennierna. Idag drabbas cirka 200 
personer av analcancer varje år i Sverige. Sjukdomen är vanligare hos kvinnor 
än män och genomsnittsåldern vid diagnos ligger mellan 65 och 70 år. De allra 
flesta fall uppstår på grund av infektion med Humant Papillom Virus (HPV). 
Behandling vid analcancer består av strålbehandling mot bäckenområdet i 
kombination med cellgifter, så kallad kemoradioterapi. Chansen till bot är god, 
men några patienter behöver i tillägg genomgå en större operation för att bli 
definitivt botade, så kallad ”salvage surgery”. Efter behandling finns en risk att 
det uppstår biverkningar på kort eller lång sikt som kvarstår och som påverkar 
kroppsliga funktioner. 

Målet med den här avhandlingen var att skapa mer kunskap om hur patienterna 
som genomgått behandling för analcancer har det på lång sikt och hur detta 
påverkar deras livskvalitet. 

Avhandlingens delarbeten baseras på ANCA-studien där samtliga patienter 
insjuknade i analcancer i Sverige mellan 2011 och 2013 erbjöds att delta. Av 
de 264 patienter som var i livet vid tidpunkten för studiens start tackade 195 ja 
till deltagande. Dessa fick svara på ett frågeformulär tre och sex år efter 
diagnos avseende livskvalitet samt tarm- urin- och sexuell funktion. Frågorna 
innefattade förekomst av symtom, frekvens och svårighetsgrad, samt hur 
mycket patienten besvärades av sina symtom.  De patienter i ANCA-studien 
som hade genomgått salvage surgery bjöds in att delta i en djupintervju-studie. 
Av de 27 opererade patienterna som var i livet tackade 18 ja till att delta i 
intervju. Dessa intervjuer ägde rum cirka tio år efter operationen. 

Avhandlingen visar att livskvaliteten efter analcancerbehandling är god hos 
40% av patienterna och lägre hos 60% vid både tre och sex år efter diagnos. 
Långtidsbiverkningar är vanligt förekommande med stor påverkan på funktion 
avseende tarm, urin och sex och flera av dessa biverkningar har en tendens att 
förvärras mellan tre och sex år. Biverkningar från tarm och urin besvärar 
patienterna i högre grad än sexuella biverkningar. I djupintervjuerna framkom 
att trots många kroppsliga förändringar och funktionella symtom efter salvage 
surgery, så hade patienterna accepterat sin situation. Patienterna gav uttryck 
för en god livskvalitet och en tacksamhet över att vara i livet och att kunna leva 
så normalt som möjligt. De hade anpassat sig till ett nytt sätt att leva och 
fungera.
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1 INTRODUCTION 

1.1 ANAL CANCER 
Anal cancer is a form of malignant tumor that arises in the anal canal or in the 
perianal skin. The most common type of anal cancer is squamous cell 
carcinoma. 

1.1.1 EPIDEMIOLOGY 
The incidence of anal cancer has increased in Sweden [1] over the last decades, 
a trend also seen in other countries in Western Europe and the USA [2]. Despite 
this, anal cancer is still a relatively rare disease with about 200 patients 
diagnosed per year in Sweden[1]. Median age at diagnosis is 65 years and the 
disease is more common in women than in men. Certain populations are at 
higher risk for anal cancer such as smokers, immunosuppressed individuals 
and men who have sex with men [1, 3, 4]. A majority only have human 
papillomavirus (HPV) infection as sole risk factor, with no other underlying 
risk factor. Between 80-90% of all cases of anal cancer are believed to be 
triggered by HPV infection. HPV is an endemic virus and the subtypes 16 and 
18 are associated with a higher risk of cancer development, though only a small 
fraction of HPV-infected people develop cancer. It remains unclear who and 
why certain individuals infected with the virus develop cancer [5]. HPV 16 and 
18 are associated with several other cancer forms such as cancer of the uterine 
cervix, vulva, penis, and oropharynx. The rise in incidence of anal cancer is 
seen mainly among postmenopausal women and may be attributed to changes 
in sexual behavior during the last century in industrialized countries [2, 6]. As 
of year 2010, all 12-year-old girls, and of year 2020, all 12-year-old boys in 
Sweden are offered a four-valent human papillomavirus vaccine. If adherence 
to the vaccination program remains high it is estimated that the HPV-
associated cancer incidence will decrease significantly, but this will take 
another three or four decades [7]. 

1.1.2 TREATMENT 
Recommended curative treatment for anal cancer is similar across 
contemporary guidelines globally, and consists primarily of 
chemoradiotherapy, i.e. external radiotherapy combined with chemotherapy 
for 4-6 weeks [8, 9]. The chemotherapy drugs that have been used historically 
are 5-Fu in combination with either mitomycin C or cisplatin. Two large 
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randomized clinical trials, one in the USA (Ajani 2008) and the UK (James 
2013), both concluded that 5-Fu and mitomycin C is the preferred regimen in 
terms of efficacy, and that neoadjuvant (before chemoradiation) or adjuvant 
(after chemoradiation), chemotherapy do not lead to better results [10, 11].  
Even after 2013, anal cancer treatment in Sweden was given with different 
treatment regimens according to geographic region. Some of these regimens 
included both neoadjuvant chemotherapy, as well as cisplatin instead of 
mitomycin C [12, 13]. In 2017 the first national clinical cancer care guidelines 
for anal cancer were implemented in Sweden and treatment became centralized 
to fewer treatment centers. The recommended chemotherapy regimen in these 
guidelines is 5-Fu and mitomycin C.  

The national clinical cancer care program includes three different treatment 
schedules with varying intensity of radiotherapy dose and numbers of 
chemotherapy cycles, depending on the tumor stage (TNM) [14].  

Swedish national treatment guidelines  

 TNM‡ RT-dose to 
primary 
tumor 

RT-dose to 
lymph nodes 

Chemotherapy 

5-FU 
+Mitomycin C  

Schedule 
A 

T1N0M0 44 Gray 40 Gray  1 cycle 

Schedule 
B 

T1-2(<4 
cm) N0M0 

54 Gray 40 Gray  1 cycle 

Schedule 
C 

T2(>4 cm) - 
T4 N+M0 

58 Gray 58/50/40 
Gray* 

2 cycles 

 

Table 1. Adapted from the Swedish national treatment guidelines. (RT=radiotherapy). 
‡Adapted from TNM 8th version[15] : T1 = tumor size 0-2 cm, T2 = 2-5 cm, T3 > 5 cm, 
T=4 any size involving adjacent organ, N =0 no involved lymph nodes N+= any lymph 
node involvement, M0=no distant metastases;*dose level of RT depending on lymph node 
involvement and size of the involved lymph nodes. 

Clinical trials, observational studies and national registries show an overall 
curation rate around 80% with chemoradiotherapy alone, with another 5-10% 
of the patients being permanently cured by the addition of surgery in cases of 
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local relapse or persistent tumor after primary treatment, so called salvage 
surgery [11, 12, 14, 16].  

The prognosis varies among subgroups of patients. Among the elderly, 
comorbidity and age-related organ impairment require treatment modifications 
which can lead to an inferior outcome [12, 16]. In addition, patients diagnosed 
with a non-HPV-associated (HPV-negative) anal cancer have a worse 
prognosis independent of treatment. The reasons for this remain unclear and 
how to improve outcome among the patients with HPV-negative disease is still 
an unsolved problem in anal cancer research and treatment [17, 18]. 

1.2 RADIOTHERAPY 
Radiotherapy is the therapeutic use of ionizing radiation, with the purpose of 
cure, or alleviation of disease, most commonly cancer. The effect of 
radiotherapy on a cellular level is believed to be exerted through damage to 
subcellular structures, most importantly DNA. These damages can lead to 
direct cell death (necrosis), or programmed cell death (apoptosis). Damages 
that do not lead to cell death can be repaired by repair enzymes before the next 
cell division takes place. Malignant cells display acquired deficiencies in 
cellular repair mechanisms and as a consequence tend to replicate with a higher 
risk of two non-viable cells being the result after DNA damage [19].  

Normal tissue is inevitably affected by the radiation due to its proximity to the 
tumor tissue. Even though normal tissue has intact repair mechanisms, 
radiotherapy at therapeutic doses causes cell death and to some extent 
subsequent permanent changes in normal tissue as well.  

1.2.1 LONG-TERM SIDE EFFECTS OF 
RADIOTHERAPY  

Late or long-term side effects appear months or years after radiotherapy and 
depend on the dose and the exposed volume. These side effects are in general 
progressive over time and irreversible. Processes believed to be involved in the 
induced changes are endothelial damage in the microvasculature, fibroblast 
proliferation and collagen synthesis. These result in the exposed tissue 
becoming fibrotic and sometimes scar-like in its character, and the rate of the 
process is believed to be dependent on radiotherapy dose. The extent of organ-
damage and deterioration of function is believed to be dependent on volume 
and the character of the organ involved [20]. Undesirable long-term effects in 
normal tissue are the dose-limiting factor in all radiotherapy prescription and 
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planning. So called tolerance doses are threshold doses believed to define the 
maximum tolerated normal tissue dose after which long-term side effect and 
function are kept at an acceptable level or frequency [21, 22]. 

Because of dose dependence on progression rate, late normal tissue effects 
after lower doses are observed at a later point in time than for higher doses. As 
a result, the tolerance dose for a defined late effect decreases with increasing 
follow-up time. Accordingly, the definition of tolerance doses or late effects 
always requires data about follow-up time on which the estimates are based. 

 

Figure 1. Illustration of the relation between absorbed dose and time after 
irradiation regarding response (change in normal tissue) and clinical effect 
(clinically detectable symptom or impaired function) (FU=follow-up). Adapted from 
Dörr W. (2018) Pathogenesis of normal tissue side effects. In: Basic Clinical 
Radiobiology (ed Joiner MC, & van der Kogel, A.J.), pp. 157-8. CRC Press, Boca 
Raton. 

 

The effect of dose and volume on the risk of unwanted long-term effects is 
modulated by intrinsic patient factors, i.e. individual susceptibility to 
radiation [23, 24] as well as extrinsic factors such as smoking [25] and 
comorbidity [26].  
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The addition of chemotherapy to radiotherapy in chemoradiation is well 
known to increase the risk of acute toxicity during treatment [27, 28]. The 
role of chemotherapy in modulating the risk of long-term side effects of 
radiotherapy is less well known [29, 30]. 

1.2.1.1 LATE SIDE EFFECTS FROM PELVIC RADIOTHERAPY 
Radiotherapy to the pelvic region causes unwanted long-term side effects that 
may impair function. This has repeatedly been shown across different cancer 
types [31-34]. Radiotherapy is a treatment option for rectal, prostate and 
gynecological cancer, but not necessarily for all patients with these forms of 
cancer. It is possible to estimate the side effects of radiotherapy in these 
diagnoses by using data from randomized trials where toxicity outcomes for 
patients exposed to radiotherapy can be compared to non-exposed patients. 

In anal cancer, radiotherapy is the cornerstone of all curative treatment and 
comparison between exposed and non-exposed patients is therefore not 
possible. The two largest randomized controlled trials carried out (Ajani 2008, 
James 2013) comparing different chemoradiation schedules had identical 
radiotherapy protocols regarding dose and volume in the control and 
experimental arms. Late toxicity estimation was not an integral part of the 
study design in these two major trials [10, 11].  

Observational studies on long-term side effects in anal cancer have been 
characterized by cross-sectional design, heterogeneous follow-up time with 
wide range, and small numbers of patients [35-37]. 

1.3 SALVAGE SURGERY 
About 10-20% of patients treated for anal cancer either have persistent disease 
or relapse locally at the site of the primary tumor after chemoradiotherapy [10, 
11]. Since full dose of radiotherapy has been applied primarily, surgery is the 
only alternative to achieve cure in this situation [38]. Salvage surgery includes 
resection of the anal canal and the rectum. This procedure is often referred to 
an abdominoperineal excision (APE) and results in a permanent stoma but may 
also include a posterior or total pelvic exenteration where more organs such as 
the uterus, vagina or urinary bladder are removed as well. This type of surgery 
is associated with substantial permanent anatomical changes for the patient. 
Almost all patients who undergo salvage surgery for anal cancer are previously 
irradiated. Conditions for healing after major surgery are therefore suboptimal. 
To improve healing, different surgical reconstruction techniques are used with 
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the use of musculocutaneous flaps. Despite this, healing complications are 
common [38-40].  

1.3.1 STOMAS IN ANAL CANCER 
A stoma, predominantly a colostomy, which consists of the exteriorization of 
the gross intestine through the abdominal wall, is sometimes performed as part 
of salvage surgery but also in other anal cancer situations.  

Approximately 10% of patients need an upfront colostomy because of 
threatening intestinal obstruction before curative treatment, which provides 
symptom alleviation and enables full treatment. Another situation, when a 
permanent colostomy is performed, to improve overall function and quality of 
life, is when the patient suffers from severe long-term impairment on anorectal 
function due to radiotherapy induced late side effects [41]. 

1.4 CANCER SURVIVORSHIP 
Early diagnosis due to screening programs, increasing incidence and improved 
treatment have led to a growing population of cancer survivors. Cancer 
survivorship as a term was introduced in the 1980´s and has since then been 
widely used without any consensus how to define it [42, 43]. The European 
Society of Medical Oncology (ESMO) has published a consensus statement 
for cancer survivorship with five domains that ought to be addressed to 
promote high-quality survivorship: surveillance and management of physical 
effects of cancer and chronic medical conditions; management of 
psychological effects of cancer; social, work and financial effect of cancer; 
surveillance for recurrencies and new cancers; cancer prevention and 
promotion of health and well-being [44]. For research purposes the following 
definition of cancer survivorship has been proposed: “a constantly evolving 
concept with the aim to organize a body of knowledge that will improve over 
time and ideally impact the health and well-being of those diagnosed with and 
treated for cancer” [45]. 

Despite anal cancer being a rare disease, the high curation rate yields a 
significant prevalence of anal cancer survivors. Assuming an incidence of 200 
cases per year in Sweden, a probability of cure of 85% and a median survival 
of 15 years after cure, this would yield a prevalence of approximately 2500 
anal cancer survivors in Sweden alone. 
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1.5 QUALITY OF LIFE 
Quality of Life (QoL) refers to a person’s well-being in general and is 
described as a multidimensional concept without consensus regarding 
definition [46]. The World Health Organization (WHO) have stated the 
definition “an individual´s perception of their position in life in the context of 
the culture and value systems in which they live and in relation to their goals, 
expectations, standards and concerns”. The WHO also states that it is a 
complex concept influenced by a person’s physical and psychological health 
as well as personal beliefs and perceptions [47]. The meaning of the concept 
QoL is probably unique for each person. Despite the different interpretations 
of the concept, QoL is a common outcome measure used in all areas of health-
related research. All instruments with the purpose of estimating QoL have their 
own definition, which makes it challenging to compare QoL outcomes when 
different instruments are applied across different studies. The health-related 
quality of life (HRQoL) concept examines how patients’ health affects their 
quality of life. In scientific research, disease-specific instruments are added to 
general QoL instruments to measure HRQoL. 

1.6 PATIENT REPORTED OUTCOME 
MEASURES 

Patient reported outcome measures (PROM) are patient-reported data on any 
experience defined as an outcome of interest [46]. PROM can collect patient 
experiences as self-reported data or by interview. The purpose of PROM is to 
collect patients’ experiences and voices, as far as possible avoiding bias from 
caregivers’ preconceptions and perceptions. One way to collect PROM data is 
by using instruments, usually combining a set of questions with different forms 
of scales. All instruments regardless of the method used for development 
require assessment regarding their clinical usefulness which is done by 
evaluating validity, reliability, sensitivity and responsiveness. Validity ensures 
the ability of the instrument to measure what it supposed to measure, reliability 
means stability and the ability to reproduce over time, sensitivity is an 
instrument´s ability to find true differences between two individuals or groups. 
Responsiveness is the ability of the used instrument to recognize changes over 
time [48].  

Different PROM instruments have been used for research on patients with anal 
cancer to measure long-term side effects, QoL and HQRoL [49]. In 2018 
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European Organisation for Research and Treatment of Cancer (EORTC) 
developed the anal-cancer specific QLQ-ANL27 instrument [50]. Before that, 
researchers in the anal cancer field had to rely on generic scales and 
instruments such as EORTC QLQ-C30 (generic for different cancers) [51] or 
instruments developed and validated for other cancer forms such as EORTC 
QLQ-CR29[52] and QLQ-CR38 [53] for colorectal cancer. The QLQ-ANL27 
can be used both to measure acute side effects and long-terms side effects after 
treatment. It is a questionnaire with 27 items mainly focused on functions that 
may be affected in or from the pelvic area. The instrument is adjusted for 
patients with or without a stoma [50]. However, some domains are not covered 
in total by the QLQ-ANL27 items. For example, urinary incontinence is not 
included while the need to urinate frequently is, and questions on sex do not 
include the ability to feel pleasure or orgasm. There is an apparent risk that the 
QLQ-ANL27 does not have sufficient sensitivity to capture all the domains 
that affect anal cancer survivorship, as well as nuances within each domain.  

In addition to questions on symptoms, PROM instruments in some cases 
include questions on how bothersome the patient finds these symptoms - that 
is the degree of discomfort, worry or disturbance the symptoms cause. The 
terms bother, or distress have sometimes been used for this dimension [54, 55]. 
There are some differences in the original meaning of the terms. However, 
publications on PROMs in cancer survivorship tend to apply one or the other 
for the same purpose, that is to estimate the impact of symptoms on the 
patients’ emotions and activities [56-59]. 

1.7 ADAPTATION AND RESPONSE SHIFT 
To be diagnosed with and go through the process of a cancer disease is to be 
faced with a potential threat to life. This situation requires of patients to 
accommodate and adapt to their new situation. Adaptation is a process that 
effects patients experienced QoL. In 1999 Spangers and Schwartz coined the 
concept response-shift referring to the phenomenon of changes over time in 
the meaning of a person´s self-evaluation. This phenomenon is considered an 
important part of the adaption process that involves change in the patients’ 
internal standards (recalibration), values (reprioritization) and 
conceptualization (reconceptualization). Response-shift was defined as a 
model to understand the changes in patients’ self-evaluation of QoL in the 
context of patient reported research  and interpret perceptions of QoL [60].  
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Figure 2. A theoretical model of response shift and Quality of Life. Adapted from 
Sprangers MAG, Schwartz CE. Integrating response shift into health-related quality 
of life research: a theoretical model. Soc Sci Med 1999; 48: 1507-15. 

 

Response-shift has been interpreted differently among different researchers. 
The concept has been regarded by some as an unwanted bias, which hinders 
correct conclusions on casuality between exposure and outcome. Others have 
seen it as a discrepancy between expected and measured outcomes, which can 
be quantified and adjusted for [61-63]. Another way of discerning response-
shift is to consider it an integral part of all adaptation to changes in life, whether 
inflicted by disease, treatment for disease or other factors [64].  

Patient adaptation and response-shift have to be considered and taken account 
when making assumptions on the effect of time on PROM and QoL outcomes. 
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2 AIM 
The overall aim of this thesis was to investigate long-term side effects and QoL 
after anal cancer treatment. 

2.1 SPECIFIC AIMS 
PAPER I 

To describe patient reported QoL and bother due to dysfunction in bodily 
functions in patient treated for anal cancer at three and six years after 
conclusion of treatment and to study the relationship between QoL and bother. 

PAPER II 

To assess the occurrence of long-term bowel function impairment and anal 
pain at three and six years after anal cancer diagnosis, and to investigate if 
chemoradiotherapy increased the risk for bowel impairment on bowel function, 
compared to radiotherapy alone. 

PAPER III 

To assess the occurrence of long-term urinary and sexual dysfunction at three 
and six years after diagnosis and to investigate the additive effect of 
chemotherapy in the combined chemoradiotherapy on urinary incontinence, 
compared to radiotherapy alone. 

PAPER IV 

To explore experiences of long-term side effects and QoL a decade after 
salvage surgery. 
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3 PATIENTS AND METHODS 

3.1 ANCA STUDY 
The ANCA study included a Swedish national cohort of patients diagnosed 
with anal cancer between 1 January 2011 and 31December 2013. The cohort 
was identified through the Swedish Cancer Register at National Board of 
Health and Welfare. The design of the study is longitudinal and explorative, 
investigating QoL and long-term side effects three and six years after 
diagnosis. 

3.2 STUDY POPULATION 
The flowchart illustrates inclusion in the ANCA study and the study population 
on which Papers I-III are based. 

 

Figure 3. Flowchart for the ANCA cohort and study population for Paper I-III. 
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In Paper I we used a reference group of 1078 persons drawn from the Swedish 
population registry for comparison [65]. The reference group had answered a 
PROM questionnaire similar to the one used in the ANCA study. In Paper III 
the same reference group is referred to in the discussion section.  

The study population for Paper IV was selected from the ANCA cohort. Out 
of 388 patients, 43 patients had undergone salvage surgery. When the study 
started 2023, 27 patients were still alive. Of those, 18 patients accepted to 
participate in the study and were interviewed.  

3.3 PATIENT REPORTED OUTCOMES 

3.3.1 PAPER I-III 
At the time of the design of the ANCA study there was no pre-existing anal 
cancer specific questionnaire or scale to use, and the commonly used 
instruments like EORTC QLQ-C30 were considered too unspecific for the 
purpose of this study. 

3.3.1.1 CONSTRUCTION OF QUESTIONNAIRE 
A study-specific questionnaire was constructed with 260 questions relating to 
the effects of anal cancer treatment on patients’ lives. To achieve this, a group 
of surgeons, oncologists, and research nurses with clinical experience of anal 
cancer care was gathered. Questions used in other questionnaires [66-68], 
developed by Scandinavian Surgical Outcomes Research Group for other 
pelvic malignancies were used if considered valid for anal cancer. In addition, 
new specific topics were defined. To make sure that all topics and questions 
were covered and relevant, four in-depth interviews were performed with 
patients treated for anal cancer. The interviews were conducted by two research 
nurses and recorded and transcribed verbatim. After that, content analysis was 
performed using codes and categories to see if new content areas were found 
or not covered. Then, a final version of the questionnaire was constructed with 
categorical questions about bowel, urinary and sexual function, perceived 
QoL, social and mental function, daily activities, personal characteristics, and 
comorbidity. All items about functions had questions on severity, occurrence, 
duration and bother [54].  Besides the study-specific instrument, the 29-item 
Sense of Coherence scale (SOC-29) [69] was included.  
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Finally, a face-to face validation technique was used with another three 
patients, who had been treated for anal cancer, to make sure that all questions 
were easily understood and formulated in a coherent way.  

This multi-step procedure for questionnaire development, described by 
Steineck et al [54], has been used in several other cancer survivorship studies 
[57, 59, 70]. Having applied this method, we believe the questionnaire to have 
high content validity, that is, covering all relevant aspects of life after anal 
cancer treatment. 

3.3.1.2 SELECTED OUTCOMES AND EXPLANATORY VARIABLES 
Paper I: Patient reported QoL was evaluated by the question “How would you 
describe your quality of life in the past month?” (Figure 4). Patients responded 
on a Likert scale from 0 to 6 anchored between the reference points 0 = “no 
QoL” and 6 = “best possible QoL”. This question with a similarly anchored 
Likert scale has earlier been used by Steineck et al [59]. 

 

Figure 4. Question on Quality of Life. 

Sense of coherence and depression were selected as possible explanatory 
variables for low QoL. Sense of coherence was measured by Sense of 
Coherence scale (SOC-29) developed by Antonovsky [69]. This instrument 
was validated to be reliable in the Swedish population [71]. Sense of coherence 
has previously been demonstrated to have an impact on QoL in patients with 
rectal cancer [66]. Antonovsky stated that a human could be of good health 
despite physical illness, if experiencing a sense of coherence. The scale 
measures comprehensibility (11 items), manageability (10 items) and 
meaningfulness (8 items). Each question is constructed with response 
categories on a Likert scale from 1-7 with two anchoring phrases. The item 
scores of the 29 question-scale are summed up in an overall score. Total 
possible overall scores range between 29-203. A high value is referred to as a 
high reported sense of coherence [69]. 

Depression was assessed by the question “are you depressed?” Response 
alternatives were “no”, “yes” and “don’t know”. This specific question has 
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been found to have a sensitivity of 81% when validated against the Hospital 
Anxiety Depression Scale [72]. 

Bother of bowel, urinary and sexual function and anal pain was assessed using 
the question “how would you feel if the last month’s impairment was to remain 
the same for the rest of your life?” for each category. This question had five 
optional response categories, “not relevant, I haven´t had any impairments the 
last month”, “it wouldn´t bother me at all”, “it would bother me slightly”, “it 
would bother me moderately”, “it would bother me a lot.”. (Figure 5). 

 

Figure 5. Question of bother of bowel function. 

Paper II: Outcomes selected to assess bowel function and anal pain are 
presented in the appendix of this dissertation (supplement to Paper II). 

Paper III: Outcomes selected to assess urinary and sexual function presented 
in the appendix of this dissertation (supplement to Paper III). 

3.3.1.3 DATA COLLECTION 
All patients eligible for the study were invited to participate via a letter 
describing the purpose as well as practical details of the study. A research nurse 
contacted the patients by phone a few days after the letter was sent to obtain 
informed consent for participation and permission to send out the 
questionnaire. Two weeks after the patient had received the questionnaire a 
post card was mailed out with thanks for their participation and, if necessary, 
a reminder to return the questionnaire. If the patient did not return the 
questionnaire at this point, a research nurse made a final reminder by phone. 
This process has been successfully used to achieve high response rate (around 
90%) in earlier studies performed by our research group and others [67, 68, 73-
75].  

Patient specific clinical data were obtained from the Patient Register at the 
Swedish National Board of Health and Welfare and patient medical records 
obtained from Swedish hospitals. 
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3.3.1.4 REFERENCE POPULATION 
A reference group of 1078 persons of the Swedish population, randomly 
selected from the Swedish Tax Agency, was used for comparison in Paper I. 
This reference cohort has been described by Bock et al (2018) and answered 
the same questions as our study population in Paper I in a questionnaire 
between 2014 and 2015. Median age in this reference cohort was 63 years, and 
the male/female ratio 47% / 53%. [65]. 

3.3.2 PAPER IV 
We used a qualitative approach and collected data through in-depth interviews. 
A semi-structured interview guide was developed based on clinical experience 
and results from papers I-III of identifying long-term side effects [76, 77]. We 
used the method content analysis [78] in an inductive way [79] to explore the 
field. This is in qualitative methodology considered to be suitable for 
unexplored fields like ours. With this method we attained a condensed 
description with categories that describes the phenomena experienced after 
salvage surgery.  

3.3.2.1 STUDY POPULATION 
In the original ANCA cohort of 388 patients, 43 patients that had undergone 
salvage surgery were identified. In February 2023 27 patients were alive and 
were invited to participate in the study among which 18 were included. 

3.3.2.2 DATA COLLECTION 
All patients who were eligible for the study were invited to participate by an 
informative letter. A phone call was made by a research nurse a few days after 
the letter was sent to follow up on interest in participation. Informed consent 
was collected from all patients who accepted participation in the study, and 
interviews were scheduled and took place in February and March 2023. 
Participants could choose a convenient location where they preferred to have 
the interviews. Interviews were held in patients’ home, on digital meeting 
platform, or in a place near by their home. Authors AA and EG performed all 
interviews together alternating between interviewing or observing. The 
observer had the option to ask clarifying questions. The interviews were audio-
recorded and lasted in median 41 minutes (range 19-63 minutes). All 
interviews were transcribed verbatim by a professional transcriber or by AA. 

3.3.2.3 ANALYSIS METHOD 
We performed an inductive content analysis in accordance with Elo & Kyngäs 
(2008) [78]. We explored the transcribed interviews for mainly manifest 
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content, but also latent content that appeared from the data. This is a stepwise 
interactive process as described in Figure 6. We used Microsoft Excel as a tool 
for the analysis process. 

  

 

Figure 6. Process of content analysis. 

3.4 HYPOTHESES 
We hypothesized that patient reported QoL would deteriorate between follow-
up at three and six years, and that low QoL would correlate with patients 
feeling bothered by one or more impaired bodily functions (Paper I), such as 
long-term side effects concerning bowel function and anal pain (Paper II), and 
urinary and sexual function (Paper III). We also hypothesized that the addition 
of chemotherapy to radiotherapy, compared to radiotherapy alone, would 
increase impairment of bowel function and urinary incontinence. 

The research question for the qualitative study in Paper IV emerged during the 
interpretation of the results in Papers I-III. There was an apparent paradox in 
that worsening symptoms over time did not translate into deterioration of QoL. 
This motivated a need for a deeper understanding of the data collected in 
Papers I-III. 

Reading of transcripts thoroghly several times 
independently and then a initial discussion within the 
research group.

Identyfing meaning units containing short quotes, 
adressing the aim of the study.
Meaning units were assigned a code.

Arranging codes into subcategories and categories,  
identification of  overarching theme.

Logical arrangement of categories  in relation to each 
other.
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3.5 STATISTICS 
To describe demographic and clinical characteristics of the ANCA cohort we 
used descriptive statistics that was numerically summarized. Categorical 
variables were presented by frequency and percentage and continuous 
variables were presented as mean and standard deviation. 

The aim of the primary endpoints was to identify the QoL and bother from 
impaired bodily functions (Paper I), bowel function and anal pain (Paper II), 
and urinary and sexual function (Paper III), at three and six years after 
diagnosis. Descriptive statistics were used and presented with frequency and 
percentage.  

The aim of the secondary endpoint in Paper I was to investigate the relationship 
between bother and QoL, which was assessed by modified Poisson regression 
analysis [80].  

Responses to the QoL-question on the Likert scale ranging from 0 to 6 were 
dichotomized into two categories “low QoL” including the range 0-4 and 
“good QoL” including the range 5-6. The same dichotomization of answers to 
this question has been used by Steineck et al in prostate cancer survivorship 
[59], as well as in our reference cohort from the normal population [65]. 

The five response categories in the bother question were grouped into three 
new categories: “no bother” included “not relevant, I haven´t had any 
impairments the last month”; “minor bother” included “it wouldn´t bother me 
at all” and “it would bother me slightly”; “major bother” included “it would 
bother me moderately” and “it would bother me a lot”. 

For the secondary endpoint in Paper II and III, we used logistic regression to 
evaluate the additional effect of chemotherapy in chemoradiotherapy 
compared to radiotherapy alone on bowel function (Paper I) and urinary 
incontinence (Paper II).  

Results from regression models are presented in odds ratio (OR) or risk ratio 
(RR) with 95% confidence intervals (CI) and p-values. 
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3.5.1 STATISTICAL CONSIDERATIONS 
Papers I-III report on our findings when following survivors after anal cancer 
treatment longitudinally including measure points on group level. We have 
chosen to include all observations at both three- and six-years follow-up from 
a total of 205 patients. There was a dropout of 50 patients between the two 
measurements and there were another 10 patients that did not answer the three 
years questionnaire but chose to answer at six years. This resulted in two non-
identical but largely overlapping groups, please see the Venn diagram below.  

 

Figure 7. Venn diagram of study population in Paper I-III, a=participants at only 
three years; b=participants at both three and six years; c=participants at only six 
years. 

Due to three late received questionnaires, Paper I consists of 152 observations 
at six years and paper II-III 155 at six years.  

3.5.1.1 ATTRITION 
The attrition from the whole cohort of 464 patients diagnosed with anal cancer 
2011-2013 to the population of 205 that answered at least one questionnaire is 
a potential problem regarding the external validity of our results in Papers I-
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III. External validity is the degree of transferability of estimations and 
conclusions to other populations than the one observed. In this case “other 
populations” could be another cohort similar to ours or could be referring to 
the concept “all patients in the whole world living after anal cancer diagnosis”. 
The attrition from the 464 originally identified to the 388 included in the 
ANCA study is of unknown characteristics. The attrition from the 388 included 
in ANCA and the 205 answering at least one questionnaire is characterized by 
higher age, more advanced tumor stage, more often palliative treatment 
intention and less intensive treatment (Paper II). Comorbidity and age 
influences choice of treatment and choice of treatment influences prognosis 
including overall survival [12].  

It is reasonable to assume that the 124 deceased patients between inclusion in 
the ANCA study and three years of follow-up is a reflection of real-world 
survival outcomes in anal cancer at the time, and therefore does not affect 
external validity when the aim is to study long-term survivors. 

The dropout between three and six years is not random, but represents 
respondents with higher rates of cardiovascular comorbidity, smoking, and 
death of any cause (Table 2). The same problem has been reported in other 
studies that were designed with longitudinal intention but with attrition over 
time after cancer treatment [81, 82]. The non-random dropout between three 
and six years and the fact that the groups at three and six years are not identical 
has to be considered when assessing the internal validity of our assumptions 
on outcomes over time. Internal validity means the ability of the performed 
study to be able to answer the research question without bias. In this case there 
is a risk of underestimating the true degree of deterioration of symptoms over 
time. 

In Papers II-III we analyzed the association between chemotherapy and long-
term side effects. The sub-set of long-term survivors that initially were treated 
with radiotherapy represent a smaller portion of this category than long-term 
survivors after chemoradiotherapy. This is due to the fact that radiotherapy 
only as treatment category is associated with worse survival [12]. This does 
not necessarily introduce any bias in the analysis. However, “radiotherapy 
only” patients constitute an older and more comorbid category than patients 
treated with chemoradiotherapy. This carries a risk of introducing bias and of 
compromising the internal validity of the results on late-side effects among the 
two groups. In this case there is a risk of underestimating the additive effect of 
chemotherapy on long-term side effects. 
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Table 2. Demography of respondents to three-years questionnaire only (n=50), both 
three- and six-years questionnaires (n=145) and six-years questionnaire only(n=10). 
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3.6 ETHICAL CONSIDERATIONS 
All patients included in the ANCA study have voluntarily agreed to participate, 
in accordance with the Helsinki declaration, and have signed an informed 
consent [83]. For the qualitative study, which took place several years after the 
original ANCA study, we sought a supplementary ethical approval.  

The ANCA study was approved by the Regional Ethical Committe (EPM) in 
Gothenburg. (Dnr. 495-15). The study was registered at Clinical Trials 
NCT02546973. 

For Paper IV a supplementary approval was received by the national Ethical 
Review Board. (Dnr. 2022-03944-02).  

When applying for ethical approval we asked for permission to collect data 
from patients charts before approaching the patients. This request was 
approved by the research ethics committee, but the National Board of Health 
and Welfare which administers the cancer registry required that we contacted 
patients registered with the ICD-code C21 in the cancer registry to obtain 
consent for study participation prior to retrieving patient charts. Subsequently 
we sent all patients with C21 diagnosis between 2011-2013 a letter asking for 
consent to take part in the ANCA study based on their anal cancer diagnosis. 
This resulted in a few patients, who were distressed by the invitation, to contact 
the research center, as they had never been aware of having a cancer diagnosis. 
These patients had been treated for premalignant anal lesions (i.e. dysplasia; 
carcinoma in situ; HSIL/AIN3). The affected patients received an apology 
from the PI of the study with an explanation of why they had been approached 
and offered an opportunity to be put in immediate contact with doctors in the 
research group.  

The incident led to discussions in the research group about what we could have 
done differently. We concluded that the only way to avoid this kind of distress 
inflicted on patients was by first having had access to patients’ medical records, 
which on the other hand would be contrary to the patients right to voluntarily 
choose whether to participate in a study. In our opinion this incident highlights 
the right of the patient to receive full information when clinical data are 
registered in registries, and which might be used for research purposes in the 
future. The ethical consequences of including premalignant conditions in a 
cancer registry must be reflected on when such decisions are made. 
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4 RESULTS 

4.1 QUALITY OF LIFE 
Patients treated for anal cancer reported of a good QoL in 40% of cases at three 
years follow-up but 60% reported a low QoL. This ratio remains stable at six-
year follow-up. In the Swedish normal population QoL was measured to be 
50% / 50% of low versus good QoL. Sense of coherence and depression are 
known to have effect on QoL in earlier studies. Our result shows a stability in 
sense of coherence (155) between three and six years of follow-up and reports 
at the same median level (154) as in the normal population. Depression was 
reported in 14% of the normal population, and slightly higher in patients 
treated for anal cancer with 19% at three years. The rate of depression was 
slightly improved to 17% at six years.  

Major bother from long-term side-effects of bowel and urinary function were 
more prevalent for those reporting low QoL (at three years; bother from bowel 
function RR 1.42, ((95% CI 1.06-1.90) p-value 0.02) (at six years; bother from 
bowel function RR 1.52, ((95% CI 1.03-2.24) p-value 0.03) and bother from 
urinary function RR 1.44, ((95% CI 1.08-1.91) p-value 0.01). We also found a 
tendency of a risk of low QoL for those reporting more than one bothers of 
bodily functions after anal cancer treatment at both three and six years. 

The reports of bother seemed to differ between bodily functions. Bowel and 
urinary long-term side-effects caused more bother than long-term side effects 
of sexual function after three and six years. This finding was confirmed in 
interviews by patients in study IV after salvage surgery. The interviews took 
place in median 10 years after salvage surgery (range 7-12) and diagnosis 
(range 10-12).  

In Paper IV patients described that they experienced a very high QoL in median 
10 years after salvage surgery. When asking for specific HRQoL the majority 
stated that it was slightly lower than total QoL, but they were all united by the 
fact that they had survived and were able to live. To survive cancer 
overshadowed all bodily long-term side effects and was identified as important 
for high QoL, and they were grateful that they had survived. 
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4.2 LONG-TERM SIDE EFFECTS OF BODILY 
FUNCTIONS  

4.2.1 BOWEL FUNCTION 
At both three and six years, side effects from bowel function were commonly 
reported. Patients with stoma was excluded from bowel function analysis, 49 
(25%) at three years and 40 (26%) at six years. The most common side-effect 
was bowel urgency, i.e. the urge to defecate. Fifty-seven percent described 
bowel urgency once a week or more at three years and 59% at six years. Patient 
reported on their ability to stay continent while experiencing urgency. At three 
years 39% had 1-5 min before they had to defecate and at six years 46%. 
Twenty percent reported less than one minute at both three and six years. 
Bowel incontinences once a week were more common in case of liquid stool 
(three years 28%, six years 21%) than solid stool (three years 9%, six years 
11%). The majority of patients at both three (94%) and six years (93%) 
suffered from leakage of gas. Only 6% of the patients believed that a stoma 
could facilitate their life. Long-term side effects due to bowel function was 
reported in similar frequencies at three and six years. Our result indicates that 
the addition of chemotherapy (in chemotherapy compared to radiotherapy 
alone) results in a higher risk for impaired bowel function. Patients (included 
patients with a stoma) reported major bother from bowel function in 51% at 
three years and 44% at six years.  

The experience that was told from patients a decade after salvage surgery of 
functional bowel side effects was that a stoma was of no concern. They had all 
adapted to their stoma and to what they had to change to make it function, for 
example what to wear and what to eat. Several patients experienced episodes 
of bowel obstruction after surgery which affected them a lot.  

4.2.2 URINARY FUNCTION 
Long-term side effects from urinary function on the other hand seem to 
increase from three to six years of follow up. Urinary urgency was reported by 
63% at three years and 73% at six years. Urinary incontinence during the day 
was reported by 46% at three years and 51% at six years. At three years 47% 
of patients reported that they had sensations of incomplete bladder emptying, 
at six years the same was reported by 58%. Chemotherapy in 
chemoradiotherapy versus radiotherapy alone did not have an additive effect 
worsening urinary incontinence. Although the proportion of long-term side 
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effects was higher at six years compared to three years patients reported the 
same level of major bother from urinary function at both three (33%) and six 
(32%) years. Minor bother was reported in three (24%) and six (35%) years.  

A decade after salvage surgery the majority of patients in this group expressed 
urinary incontinence as common. 

4.2.3 SEXUAL FUNCTION 
Ninety-two percent of patients did not recall having had problems of sexual 
functions before treatment for anal cancer.  Our result reports of long-term side 
effects in sexual function for both women and men. Preserved elasticity of the 
vagina was reported at three years in only 4% of cases and 2% at six years. 
One quarter of women used a vaginal dilator more than once a month, trying 
to improve elasticity while a fifth of women used the vaginal dilator on single 
occasions. At three years (62%) and six years (70%) women reported that they 
did not know what their elasticity of the vagina was. Erectile dysfunction was 
reported by 54% of men at three years and by 67% at six years. Erectile 
dysfunction aids were used by 18% at three years and 16% at 6 years. Men’s 
self-esteem was affected due to the deterioration of erectile function in 42% at 
three years and 48% at six years. We report a significant proportion of patients 
with long-term side effects on sexual function. This is also shown by the 
percentage of those reporting that intercourse was not part of their sex-life after 
treatment for anal cancer (at three years 77%, at six years 83%) and that sex 
was not an important part of their life (60% at three years, and 64% at six 
years).  

In the group that underwent salvage surgery, none of the male patients had any 
erectile function at all. This dysfunction reportedly started immediately after 
the surgery in all cases. The men reported that they missed not having 
preserved erectile function, but they expressed acceptance and compared 
themselves to others of the same age who due to aging or disease were 
suffering the same problems. For women that underwent salvage surgery with 
a reconstruction of the posterior vaginal wall with a flap expressed a sensation 
of a short or a non-existing vagina. They found that their genitalia had changed 
their appearance. Their labia majora had been removed giving a sensation of 
an unprotected vagina. When trying to have intercourse they experienced a 
sensation of burning and pain. 
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4.2.4 PAIN AND SENSORY SYMPTOMS IN THE 
PELVIC AREA  

In paper I-III anal pain was reported once a week or more in 18% at three years 
and 10% at six years. Anal pain on single occasions was more commonly 
reported by 17% at three years and 23% at six years. Of those that reported 
anal pain, 19% experienced major bother at three years and 13% at six years. 

For those patients in study IV buttock pain and altered sensations was 
commonly expressed. Those that underwent a reconstruction with a 
myocutaneous flap experienced a feeling of being skewed or sitting on a ball. 
Mobility and physical strength were affected in legs and hips. Almost all 
experienced a limitation of the ability to sit on hard surface. A sensation of not 
being completely healed in the pelvic area a decade after the surgery was 
expressed by several patients. This sensation was reported to get worse from 
various triggers, for example a common cold and was described in 
inflammation-like terms. 

4.2.5 ACCEPTANCE AND REORIENTATION TO A 
NEW LIFE 

In Paper IV patients´ lived experience a decade after salvage surgery was 
described with a main theme - Acceptance and reorientation to a new life, -
from latent content. Eight categories with manifest content were identified. 
Bodily changes and functions; impaired psychological well-being; knowledge 
and information; impact of other circumstances in life; adjustment of daily 
living; adaptation of bodily perception with perceived self-image; gratitude for 
being alive; QoL and HRQoL.  

The patients expressed gratitude for being alive despite several bodily and 
functional changes. Patients expressed trust in the information and care they 
had received from the healthcare system. They were not sure how they had 
changed anatomically after surgery and how their pelvis looked like. There was 
a fear of recurrence and a lack of knowledge about which side-effects and 
symptoms were related to treatment. There was an unfulfilled need of access 
to rehabilitation resources. 

QoL were described as high with references to the fact that they had survived 
their cancer and that they were able to work or to be with their close ones. 
HRQoL was described as a bit lower than total QoL and were related to 
experienced long-term side effects form treatment and, in addition, to other 



Anna Axelsson 

37 

comorbidities that comes with age.  Patients had accepted and adapted to their 
situation. Patients voiced strategies to cope with loss of sex life and sexual 
abilities such as comparing themselves with others in the same age who they 
assumed also probably suffered from impairment of sexual functions. They 
considered losing sexual abilities as a normal development when getting older.  

A decade after salvage surgery, patients described a process of reorientation 
and a sense of having entered a new way of living a normal life.  
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5 DISCUSSION 
My intention from the outset of this research project has been to add new 
knowledge in the field of anal cancer survivorship. The scope of this thesis 
involves the interface between various domains in this field, domains which I 
have summarized in the introduction. 

The most common factor for most of the patients treated for anal cancer is 
exposure to radiotherapy. The character and frequency of reported symptoms 
overall, as well as the emerging time patterns between our two measurements, 
can be explained by the effect of radiotherapy on normal tissue. The fact that 
impairment of bowel function was stable, but a deterioration of urinary and 
sexual function could be detected between the two measurements, is well in 
accordance with radiobiologic explanation models (Figure 1). 

Based on this model, the fact that the sphincter complex is always included in 
the high-dose volume of radiotherapy in anal cancer explains why functional 
impairment appears early after treatment and becomes clinically detectable 
well before three years. In addition to the radiobiological explanation, the 
location of the primary tumor itself and its remission after therapy can cause 
irreversible anatomical changes in the anal region which appears before or 
directly after treatment. 

Urinary function involves volumes exposed to lower doses and accordingly 
impairment becomes clinically evident at later time points after radiotherapy. 
In addition to this lag time between exposure and worsening of symptoms, 
urinary function domains are probably subjected to other causes of 
deterioration such as normal ageing. Sexual function involves volumes 
exposed to both higher and lower doses and is probably a result of both early 
and later changes, and other causes of deterioration between three and six 
years. 

Symptoms and functional outcomes showed stability or deterioration between 
our two measurements while QoL and bother showed stability or improvement 
over time. We believe this contrast can in part be explained by response shift. 
Indication of this effect in our study population could be detected in the 
interviews of Paper IV. 
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Our cohort for the outcome analysis consisted of 205 unique individuals, who 
lived at least three years after anal cancer diagnosis. Even though not an 
impressive figure in absolute numbers, this is one of the largest cohorts 
described in cancer survivorship research for this diagnosis including PROMs.  

Bentzen et al (2013) reported in a cross-sectional study on 128 patients treated 
between 2000-2007, and with a median follow-up of 66 months. The authors 
used EORTC QLQ-C30 and EORTC QLQ-CR29. They found significant 
impairment in general QoL domains compared to healthy controls. Functional 
impairment in bowel and sexual function was common [35]. In another cross-
sectional study Sunesen et al (2015), 84 patients diagnosed between 1996-2003 
answered a study-specific questionnaire at a median time of 33 months after 
diagnosis. Faecal incontinence and urgency were common as well as urinary 
urgency and incontinence. Fifty-eight percent of patients reported no sexual 
desire at all and only 24% reported satisfying sexual function. Bowel 
impairment had the greatest influence on degree of distress [36]. Knowles et al 
(2015) conducted a cross-sectional study including 42 patients treated between 
1990-2007 at a median time of 63,8 months after diagnosis. The authors used 
EORTC QLQ-C30 and EORTC QLQ-C38 and a generic PROM instrument 
for bowel function. Leakage of stools and gas was frequent with 39% of 
patients reporting constant need of a protective pad and 29% had to make daily 
adjustments in their social life because of low bowel function [37].  

In a cohort study by Koerber et al (2018) including 47 female patients treated 
for anal cancer, a study-specific questionnaire was used cross-sectionally at a 
median time of three years (range 1-16). The authors refer to patient-reported 
data at baseline, i.e. at treatment,  used as comparator, without specifying how 
baseline data was retrieved [84]. 

In a retrospective study Taylor et al (2022) looked at prospectively collected 
PROMs before and after chemoradiation for anal cancer at a single institution. 
The authors analysed data from 178 patients who in all completed 316 PROM 
surveys. At no specific time-point were there more than 42 patients 
contributing. The total number completed PROM surveys after 2 years of 
follow-up was 29 at 3 years, 18 at 4 years and 4 at 5 years [85]. The authors 
discuss their results without having stated any pre-specified hypotheses. Their 
main conclusion highlights the finding that worse bowel function at baseline 
was associated with worse bowel function at follow-up. 
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These studies included either no repetitive measurements at all [35-37],  or 
repetitive measurements but not as part of a prospective study design [84, 85]. 
As a consequence, they were unable to adequately address evolvement over 
time of QoL and functional symptoms. 

To be able to put our results in a larger context, it is wise not to focus on studies 
on anal cancer solely due to the rarity of the disease and the lack of prospective 
design in the studies mentioned above. Prospective studies including data on 
late side effects and QoL in other squamous cell carcinoma diagnoses, or other 
pelvic malignancies can be used for comparison. Patients in these studies have 
been exposed to similar treatment as the patients in the ANCA study, that is 
predominantly radiotherapy, often combined with chemotherapy and less 
frequently surgery. Several of these studies include PROMs on functional 
outcomes and QoL at two or more time-points, with the longest follow-up 
ranging from three to 12 years. Oskam 2013, Townes 2020, Van den Bosch 
2021 and Aghajanzadeh 2023 in head and neck cancer as well as Barker 2009, 
Post 2021 and Vittrup, 2023 in cancer of the uterine cervix and endometrium 
are all longitudinal in design with the intention of analyzing time as a factor on 
side-effects collected via PROMs [81, 82, 86-90].  

Common patterns emerge when comparing results between these studies as 
well as comparing the results in these studies with our findings in Paper I-III.  

First, long-term side effects of radiotherapy show no tendency of meliorating 
after two years. When multiple assessments are made, symptoms appear stable 
between two-three years and five years. However, when attrition is taken into 
account, the interpretation is that this apparent stability may be a result of bias 
where the healthier patients are overrepresented at later follow-up assessments 
[81, 82, 87-90]. 

Second, function related to normal tissue exposed to lower radiotherapy doses 
tend to deteriorate later than impaired functions related to organs and tissues 
exposed to higher doses [87, 89, 90].  

Third, general QoL domains remain relatively stable over time and show low 
correlation to deterioration of function. This is in several studies attributed to 
the phenomenon of response shift [81, 82, 86, 89, 90]. Severity, persistence, 
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and quantity of side effects do however correlate to QoL on an individual level 
[81, 82, 86-90], as we found in Paper I. 

Precise predictive models for long-term toxicity after radiotherapy are lacking. 
One of the challenges remaining is to estimate the additive or synergistic effect 
when radiotherapy is combined with drugs, most often chemotherapy. Our 
secondary hypothesis in Paper II and III was that chemotherapy added to the 
symptom burden compared to radiotherapy alone. 

Some of the longitudinal studies above have also tried to estimate the effect of 
the addition of chemotherapy on late side effects, compared to radiotherapy 
alone. These estimations in population-based cohorts as ours, are hampered by 
treatment selection. Chemotherapy is added more frequently in more advanced 
disease and the subgroups are therefore not comparable because of treatment 
bias. Even if the design of the study is a randomized controlled trial, with 
planned long-term follow-up on side effects and quality of life, there are 
difficulties of measuring the effect of chemoradiotherapy alone since 
chemotherapy is added before (neoadjuvant) or after radiotherapy (adjuvant) 
depending on the study and diagnosis. Our results on the effect of 
chemotherapy were conflicting. We have no biological rationale to believe that 
chemotherapy added to radiotherapy does not have an effect on long-term 
function compared to radiotherapy alone. We attribute the absence of a clear 
effect in Papers II-III to the methodological issues raised above. 

Our qualitative study including in-depth interviews after salvage surgery for 
anal cancer including 18 patients in Paper IV is, to our knowledge, the first of 
its kind. A similar study design was used by Saunders et al (2021) after rectal 
cancer surgery including 15 patients. The authors did not report median time 
of follow-up since surgery. Only seven of the patients had gone through 
surgery requiring reconstructive measures. Themes reported by Saunders 
included impact of daily life; information needs; relation between attitude and 
lifestyle and perceived QoL [77]. 

Our overarching theme in Paper IV – “acceptance and reorientation to a new 
life” provide a deeper explanation of the results in Paper I - III. It also connects 
the challenges of anal cancer survivorship with other conditions of 
survivorship in a general way. There are similarities of studies across different 
settings where patients describe their adaptation strategies in depth after having 
to face life-changing disease and treatment [91-93]. It is plausible to assume 
that the coping strategies patients use for reorientation when confronted by 
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disease are basic human abilities to adapt to major changes in life, including 
normal aging [94].  
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6 CONCLUSION 
We found that patients living after anal cancer were affected in various 
domains in aspects related to the physical effects of their treatment. There was 
a clear relationship between symptom burden, bother and quality of life. There 
was also a relationship between time after treatment and deterioration of 
function. There was however no clear relationship between time after treatment 
and quality of life, indicating an adaptation process between three and six 
years. 

Performing in-depth interviews with patients that had undergone extensive 
surgery as a part of their treatment revealed valuable clues that we believe 
strengthen the assumption of response shift in the cohort as a whole. 
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7 FUTURE PERSPECTIVES 
The high curation rate in anal cancer and the burden of physical changes 
inflicted by treatment indicates a need for better precision and differentiation 
in anal cancer treatment, both regarding oncological outcome as well as long-
term side effects. The best balance can only be achieved if both outcomes and 
side effects are measured in studies with high methodological standards. 

This thesis shows that it is feasible to follow anal cancer survivors over time 
with longitudinal intention and to use PROMs. The discrepancy between 
symptom burden and reported QoL indicates a clear effect of adaptation and 
response-shift. Future studies should aim to describe and quantify the process 
of adaptation, possibly by adding repetitive in-depth interviews in longitudinal 
designs.  

The apparent risk of patients’ adaptation concealing true tissue changes and 
symptom burden could be addressed by combining repetitive PROMs with 
objective measurements like tissue biopsies or other less invasive methods. 

Objective measurements should be taken into consideration together with 
PROM-data to quantify side effects correctly for development of predictive 
modelling of radiotherapy and choosing the best balance between treatment 
and side effects. 

Development of PROM instruments must continue to take adaptation and 
response-shift into account and adjust for these phenomena when PROMs are 
used in efforts to estimate toxicity of cancer treatments.  
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Supplement 1. Ques.ons and response categories for bowel func.on and anal pain (first 
endpoint) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Question Response category 
Did you have bowel problems before you got symptoms from 
the anal cancer? No, i had no bowel problems before 

 Yes, same problems as now 

  Yes, but the problems have deteriorated 
Did you and your physician talk about bowel side effects before 
treatment? No 

  Yes 

  Do not know/ do not remember 

Do you have a stoma today? No 

  Yes 

How often have you had to open your bowels, the last month?  0-3/week 

 4-6/week 

  1-3 times/day 

  4-7 times/day 
Has it happened that you had to open your bowel again within 
one hour of last bowel opening, the last month?  No 

 Yes, at least 1/week 

  Yes, on a single occasion 

  Yes, at least 1/month 

  Yes, 1-3 times/day 
Has it happened that you have had leakage of liquid stool, the 
last month?  No, never 

  Yes, but not every week 

  Yes, at least 1/week 

 Yes, 1-3/week 

  Yes, > 3/week 
Has it happened that you have had leakage of solid stool, the 
last month? No, never 

  Yes, but not every week 

 Yes, at least 1/week 

 Yes, 1-3/week 

  Yes, > 3/week 
Has it happened that you have had leakage of gas, the last 
month?  No, never 

  Yes, but not every week 

  Yes, at least 1/week 

  Yes, 1-3/week 

  Yes, > 3/week 
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 Has it happened that you have had such a strong urge to open 
your bowels that you have to rush to the toilet, the last month? No, never 

  Yes, but not every week 

  Yes, at least 1/week 

  Yes, 1-3/week 

  Yes, > 3/week 
For how long have you been abel to stay continent in case of 
bowel urgency, the last month? Not applicable, no urgency 

  < 1 minute 

  1-5 minutes 

 5-10 minutes 

 10-30 minutes 

  > 30 minutes 

Have you had anal pain the last month? No 

  Yes, at least 1/week 

  Yes, on a single occasion 

 Yes, at least 1/month 

 Yes, at least 3 times/week 

  Yes, at least 1/day 
Has it happened that you had a bleeding from your rectum the 
last month? No, never 

  Yes, but not every week 

  Yes, at least 1/week 

 Yes, 1-3/week 

  Yes, > 3/week 
If you had to live with your current bowel problems the rest of 
your life, do you think a stoma would facilitate your daily life? No 

  Yes 

 Do not know 
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Supplement 2. Ques.ons and response categories for secondary endpoint 
Question Response category 

How often have you had to open your bowels, the last month?  0-3/week 

 4-6/week 

  1-3 times/day 

  4-7 times/day 
Has it happened that you had to open your bowel again within 
one hour of last bowel opening, the last month?  No 

 Yes, at least 1/week 

  Yes, on a single occasion 

  Yes, at least 1/month 

  Yes, 1-3 times/day 
Has it happened that you have had leakage of liquid stool, the 
last month?  No, never 

  Yes, but not every week 

  Yes, at least 1/week 

 Yes, 1-3/week 

  Yes, > 3/week 
Has it happened that you have had leakage of gas, the last 
month?  No, never 

  Yes, but not every week 

  Yes, at least 1/week 

  Yes, 1-3/week 

  Yes, > 3/week 
Has it happened that you have had such strong urge to open 
your bowels that you had to rush to the toilet, the last month? No, never 

  Yes, but not every week 

  Yes, at least 1/week 

  Yes, 1-3/week 

  Yes, > 3/week 

 


