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ABSTRACT 

Introduction: Colorectal cancer (CRC) is one of the most common cancers globally. 

Chemotherapeutic drugs are frequently used in postoperative treatment. The platinum 

compound oxaliplatin (OXA) is an option for adjuvant treatment of patients with re-

sected CRC, and has been shown to improve survival. OXA-induced neurotoxic side ef-

fects are common (e.g. sensitivity to cold, numbness). Neurotoxicity can interfere with 

the patient’s daily living and affect ability to carry out activities. Because there is no ev-

idence for effective treatment in terms of eliminating neurotoxic side effects, the most 

successful approaches include early identification, reduction of dose and interruption of 

treatment. Current research has identified a need for patient-oriented evidence in terms 

of long-term follow-up of neurotoxicity.  

 

Aim: The overall aim of this thesis was to explore OXA-induced neurotoxic side effects 

in patients with colorectal cancer, and the influence on patients’ daily lives during and 

post OXA treatment.   

 

Methods: The thesis is based on four studies, and includes an analysis of medical rec-

ords, as well as prospective quantitative and qualitative approaches with longitudinal 

data collection through a mobile phone-based system. The studies were performed at 

oncology departments in four hospitals in Sweden. Inclusion criteria were that patients 

should be at least 18 years of age, and should have been treated with chemotherapy, in-

cluding OXA (FOLFOX, XELOX), in an adjuvant setting for CRC stages II-III. Study I 

had a retrospective design, and data involved (n=61) medical records. A structured pro-

tocol was used to evaluate the documentation of patients’ neurotoxic side effects. In 

studies II and III, ten patients were recruited using a strategy of purposeful and consecu-

tive selection according to the inclusion criteria, where OXA-related neurotoxic side ef-

fects were assessed. A total of 10 interviews were carried out when neurotoxic side ef-

fects appeared (II), and after completed OXA treatment (3, 6 and 12 month’s follow-up) 

25 repeated interviews were conducted (III). The prospective longitudinal study IV 

aimed to identify and assess patient-reported outcomes in terms of neurotoxic side ef-

fects, and their impact on patients’ daily activities (n=46). An Oxaliplatin-associated 

Neurotoxicity Questionnaire (OANQ) was administered in real time to indicate patient-

reported outcomes. In total, 370 questionnaire responses were available for analysis.  

 

Results: The results from the retrospective study (I) showed that a free description of the 

degree of neurotoxic side effects was given in the patients’ medical records. No formal 

assessment had been used in the documentation. The findings of the two qualitative stud-

ies contribute knowledge about how patients endure neurotoxic side effects early in the 

treatment phase, and how they learn to live with neurotoxicity in the long-term perspec-

tive. Patients coped with their side effects by developing different self-care strategies to 

restore normality in their daily lives (II-III). Neurotoxic side effects interferes with the 

patient’s daily activities in a variety of ways. These side effects change in terms of their 

character and their location in the body over time. The most frequent side effects during 

treatment were cold-precipitated tingling in the upper extremities and in the mouth/throat. 

At the end of treatment, neurotoxicity in the lower extremities was considered high and 
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interfered with the patients’ daily activities. The results show significant differences be-

tween baseline data, and nine of the patients had not returned to baseline after one year 

(IV).  

 

Conclusion: Neurotoxic side effects affect patients’ daily activities in different ways, 

with an impact on their physical, psychological, emotional and social life. Patients en-

dured and coped with their side effects in different ways involving self-care strategies to 

restore normality. The patients’ daily lives were affected by numbness and tingling in the 

legs and tingling in upper extremity, and they had learned to live with these side effects. 

The neurotoxic side effects changed character and localisation over time. These results 

should be taken into account when patients are informed about treatment, and in the dia-

logue about the benefits and risks.   

 

 

 

Keywords: Cancer care, Cancer nursing, Colorectal cancer, Neurotoxicity, Neuropathy, 

Oxaliplatin, Chemotherapy, Patient-reported outcomes, Health, Qualitative study, Lon-

gitudinal study, mHealth 
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INTRODUCTION 

Every human being strives to be healthy. When diseases such as cancer occur, people try 

to find cures for the disease and to relieve symptoms and side effects. Healthcare profes-

sionals are responsible for supporting and promoting health. In my clinical experience as a 

nurse in cancer care, the focus is often on supporting the patients in adapting to their situ-

ation in different ways. Maintaining daily activities that healthy people view as obvious 

can often be a challenge after a cancer diagnosis and cancer treatments. This thesis was 

initiated since neurotoxicity was raised as a problematic side effect by the patients in pre-

vious studies conducted by my research team (Börjeson et al. 2012, Pettersson et al. 2014).   

Colorectal cancer (CRC) is one of the most common cancers globally. Chemotherapeutic 

drugs are frequently used in postoperative treatment of patients with CRC. The platinum 

agent oxaliplatin (OXA) is a common choice for adjuvant treatment of patients with re-

sected CRC. OXA has been shown to improve survival, and these patients have a long life 

expectancy (André et al. 2009, De Gramont et al. 2007, Seretny et al. 2014).  

Lack of evidence for the effectiveness of treatment of neurotoxic side effects, means there 

are no gold standards in terms of how to care for these patients (Hershman et al. 2014, 

Smith et al. 2014). The most successful approaches to eliminating or reducing chronic 

neurotoxic side effects include early identification, reduction of dosage and interruption 

of OXA treatment (Bakogeorgos and Georgoulias 2017). Current research and recom-

mendations indicate a need for high-quality, patient-oriented evidence in terms of long-

term follow-up of neurotoxicity. This should focus on underestimated side effects and the 

need for assessments in terms of function (Majithia et al. 2016, Park et al. 2013). The 

main aim of this thesis is to explore and improve knowledge of the phenomenon known 

as neurotoxic side effects and its impact on daily life, with a view to improving care for 

these patients over time.  
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BACKGROUND 

A diagnosis of colorectal cancer (CRC) is a stressful life event.  CRC significantly affects 

many aspects and stress factors in a person’s life. Normal daily life is affected in terms of 

periods in hospital, including surgical and oncological treatments, and these influence 

health in different ways. A patient’s individual experience of health is often related to 

changes in his or her life situation. This is a personal experience, and the resulting chal-

lenges for daily activities are personal to the specific situation and the specific context. A 

loss of independence in daily life affects perceived health, and a person’s role changes from 

being a healthy individual to being a patient (Baier et al. 2016, Catt et al. 2017, Jagger et 

al. 2001).  

According to the World Health Organization (WHO), health is a multidimensional concept 

defined as “a state of complete physical, mental and social well-being, and not merely the 

absence of disease and disability” (WHO 1948). Outcomes include physical, psychologi-

cal and social aspects of health. Measurements of health are widely used to describe the 

impact of disease from the patient’s perspective.  

CRC influences health in different ways, and it is common to experience different symp-

toms and side effects during treatment, such as pain, fatigue, changes in bowel habits, nau-

sea, sleeping problems, anxiety, depression and neurotoxicity (Hung et al. 2013, Pettersson 

et al. 2014, Zhang et al. 2015, Walling et al. 2015). Symptom burden is common as a result 

of both the disease and treatments given to cure or prolong life (Røhrl et al. 2016).  

OXA-induced neurotoxic side effects are a result of treatment. OXA-induced neurotoxic 

side effects are common, and have two different manifestations: acute and chronic. Acute 

side effects can occur immediately, within hours or days after infusion (cold-related par-

aesthesia, dysesthesia). They are usually resolved within a week and can disappear for the 

next cycle. On the other hand, they can become chronic (paraesthesia, numbness), leading 

to functional deficits in the longer perspective (Padman et al. 2015). Common neurotoxic 

side effects include sensitivity to the cold, numbness and tingling in the hands and feet 

(Park et al. 2013, Vatandoust et al. 2014, Verstappen et al. 2003). However, the incidence 

of both acute and chronic neurotoxic side effects impacts patients’ health-related quality of 

life (Stefansson et al. 2016, Tofthagen et al. 2013a). This thesis focuses on patients’ per-

ceptions and patient-reported outcomes of neurotoxic side effects.  
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Two narratives from two patients living with CRC and with OXA-induced neurotoxic 

side effects aimed to illustrate the challenges and also the distress the patients struggled 

with in everyday life.   

 

Everything started with fatigue and diffuse abdominal pain, which proved to be colon 

cancer. I had surgery in the summer and began chemotherapy in the autumn of the same 

year. I am living with my husband and small children in a house with three floors. I am 

bothered by severe neurotoxic side effects, mostly sensitivity to cold. Daily life is charac-

terised by fatigue, and organising everyday life to prevent exposure to cold. The children 

follow each other to school, because it is not possible for me to go outside in cold weather. 

All beverages are heated in the kettle, or must stay at room temperature for a long time. 

I am bothered by constant thirst and it is difficult to drink enough fluids. Preparing food 

from the refrigerator and freezer is not possible. I need support from my family members. 

The children help each other when my husband is working. The laundry room is desig-

nated to my grandmother, because the cellar floor is so cold that it is not possible to go 

down there without severe discomfort. When the treatment is over, we have plans for a 

holiday to a warm country. But before that, my only desire is to be able to go outside and 

enjoy the children’s outdoor activities. (Female, 45 years old) 

 

I had changes in bowel habits and bloody diarrhoea, and was diagnosed with colon can-

cer. I had surgery in the autumn and started chemotherapy in the winter of the same year. 

I am living with my wife and retired recently. During chemotherapy, I had mostly cold-

related side effects in my face, so that I was unable to go out with the dog. My wife reduced 

her work hours to help. I struggle, and have a lot of forms of treatment. Side effects in my 

hands and feet started after the last treatment. I then had difficulties with fine-motor ac-

tivities (fastening buttons), and my wife had to help me. I also have numbness and a loss 

of sensation in my legs, which makes it difficult to walk. I avoid walking nowadays, and 

am afraid of falling. I’m unsure on uneven surfaces. I hope these side effects will get 

better as the days go on, but I feel that they have become worse and worse. (Male, 66 

years old) 
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Colorectal cancer  

CRC is a threat to the health of many people around the world, and has one of the highest 

incidences of malignancy internationally. The incidence varies greatly between different 

parts of the world. The highest incidence is seen in Australia, New Zealand and Western 

Europe, while Africa has the lowest incidence (WHO World Cancer Report 2014, WHO 

Globocan 2012).  

 

In Sweden, 6000 people are diagnosed with CRC each year, about 4000 of whom are 

diagnosed with colon cancer and 2000 with rectal cancer. The number of persons diag-

nosed with CRC (incidence) has increased, and the mortality have decreased during the 

last decades. The relative 5-year survival rate has improved for both colon and rectal 

cancer during the last decades. Data from 2008 to 2016 show approximately 70% survive 

for 5 years, unlike from 1998 to 2002 when 5-year survival was below 60%. The age-

adjusted incidence of colon cancer in Sweden has gradually increased in recent decades, 

in contrast to rectal cancer where the incidence is almost unchanged (National Board of 

Health and Welfare, Statistics on Cancer Incidence 2016).  

 

CRC starts to grow into the wall of the colon or rectum. It starts in the innermost layer 

(mucosa) and can grow through other layers over time. Most forms of CRC are adeno-

carcinomas, and these types of cancer start in cells that make mucus. Symptoms might 

not appear immediately. Common symptoms may include changes in bowel habits, such 

as diarrhoea and obstipation. Rectal bleeding, blood in the stool, abdominal pain, fatigue 

and loss of weight are also common symptoms. Most CRC is due to lifestyle factors and 

old age (mean age 70 years, 5% under 50 years), but can also be a result of genetic disor-

ders (fewer than 5% of cases). The majority of CRC cases involve no genetic risk. Risk 

factors include existing inflammatory bowel diseases, diet, smoking, obesity and inactiv-

ity. Factors involving diet which increase the risk of CRC include alcohol and red or 

processed meat (Swedish colorectal cancer registry, National Cancer Institute 2017, Swe-

dish Cancer Society 2018). Colorectal screening, using faecal occult blood tests or colon-

oscopy, are recommended in terms of improving cancer-related survival by diagnosing 

the disease at an earlier stage (Vermeer et al. 2017).  

  

http://www.iarc.fr/en/publications/books/wcr/wcr-order.php
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Colorectal cancer treatments 

Surgery is the backbone of CRC treatment. The results of surgery vary depending on the 

patient’s general condition and comorbidity, as well as how widespread the cancer is and 

where it is situated in the intestine. TNM (Tumour Nodes Metastasis) classification and 

stage grouping (WHO 2000) are presented below:  

 

Stage Grouping 

Stage I: T1, N0, M0 and T2, N0, M0 

Stage II: T3, N0, M0 and T4, N0, M0 

Stage III: Any T, N1, M0 and Any T, N2, M0 

Stage IV: Any T, Any N, M1 

 

(T- Primary tumour, T1 Tumour invades submucosa, T2 Tumour invades muscularis propria, T3 Tumour invades through muscularis 

propria into subserosa or into non-peritonealised pericolic or perirectal tissues, T4 Tumour directly invades other organs or structures 

and/or perforates visceral peritoneum, N – Regional Lymph Nodes; N0 No regional lymph node metastasis, N1 Metastasis in one to 

three regional lymph nodes, N2 Metastasis in four or more regional lymph nodes, M Distant Metastasis, M0 No distant metastasis, 

M1 Distant metastasis) 

 

In addition to the above tumour-stage division, the outcome also depends on if the tumour 

invades the vessels, and perineal tumours represent negative prognostic factors. Acute 

surgery is also a negative prognostic factor. The risk of mortality, complications and the 

need for ostomy as a result of the surgery can vary from low to high. At stages I and II, 

the tumour is restricted to the intestine and most patients are cured. At stage III, survival 

5 years after diagnosis is approximately 70%, and at stage IV fewer than 20% of patients 

survive after 5 years (Swedish colorectal cancer registry).  

 

To reduce the risk of recurrence, many patients receive postoperative chemotherapy with 

one or two drugs, starting within 8 weeks after surgery. Risk of relapse is reduced by up 

to 30% compared to surgery alone (Andre et al. 2009, Schmoll et al. 2012, Schmoll et al. 

2015). For patients undergoing radical surgery for non-metastatic rectal cancer, a meta-

analysis with twenty-one RCTs, showed a reduction in the risk of disease recurrence by 

25% among patients undergoing adjuvant chemotherapy as compared to those with no 

postoperative chemotherapy (Petersen et al. 2012).  
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Of all patients treated for CRC in stages II and III in Sweden between 2009 and 2014, 

more than 25% received adjuvant chemotherapy (Swedish colorectal cancer registry). 

Most patients have chemotherapy for 6 months, but the optimal duration of adjuvant 

chemotherapies can be challenging to define (André et al. 2009, Des Guetz et al. 2010, 

Haller et al. 2005, Haller et al. 2011, Yothers et al. 2011).  

 

The effect of adjuvant chemotherapy is to prevent the recurrence of cancer (Breugom et 

al. 2015, Ewertz et al. 2015, Jonker et al. 2011, Schmoll et al. 2012). There must be a 

balance between the positive effect of chemotherapy and the perceived negative side ef-

fects, which is a great challenge for healthcare professionals in dialogue with patients. 

 

Chemotherapy-induced neurotoxic side effects 

Chemotherapy-induced neurotoxic side effects are common in anticancer treatment and 

are associated with some of the most commonly used chemotherapeutic drugs. Treatment 

with taxanes, vinca alkaloids and platinum agents is often associated with neurotoxicity 

(Miltenburg and Boogerd 2014). The incidence of chemotherapy-induced neurotoxic side 

effects varies in the literature (Argyriou et al. 2014, Cavaletti et al. 2010, Ewertz et al. 

2015, Ferrier et al. 2013, Grisold et al. 2012), and the degree of neurotoxic side effects 

depends on the chemotherapeutic drugs of choice, as well as the combinations used (Park 

et al. 2013). Chemotherapeutic drugs, dose intensity, cumulative dose, duration of treat-

ment and existing neuropathy affect the risk and incidence of chemotherapy-induced neu-

rotoxic side effects (Flatters et al. 2017, Grothey 2003, Park et al. 2013, Seretny et al. 

2014, Velasco et al. 2014).  

 

A meta-analysis (including data from 4179 patients across different cancer types and 

chemotherapy), showed a high overall prevalence of chemotherapy-induced neurotoxic 

side effects, 60% after three months and 30% after six months post chemotherapy. The 

prevalence of neurotoxicity falls over time and approximately one-third of patients can 

expect to have chronic neurotoxicity six months or more post chemotherapy. Twelve of 

the thirty-one studies, included patients with CRC and oxaliplatin treatment (Seretny et 

al. 2014).  

 

https://www-ncbi-nlm-nih-gov.e.bibl.liu.se/pubmed/?term=Des%20Guetz%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20091614
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Side effects are defined as harmful and unwanted effects of a drug or chemical which 

occur along with the desired effect (Rang 2015), and side effects caused by chemotherapy 

have consequences which are perceived by patients. Chemotherapy-induced neurotoxic 

side effects are likely to have negative associations with health-related quality of life 

(Iconomou et al. 2004, Mols et al. 2014, Mols et al. 2015).  

 

Previous studies have shown that severe neurotoxic side effects affect the patient’s life, 

and are strongly associated with depression and problems with reduced quality of sleep 

(Hong et al. 2014, Tofthagen et al. 2013a).  

 

A systematic review, which aimed to identify and synthesise all qualitative research stud-

ies on experience of chemotherapy-induced neurotoxic side effects, published between 

2005 and 2015, included only five American studies. The studies included adult patients 

with cancer who reported chemotherapy-induced neurotoxicity, regardless of cancer di-

agnosis, stage of cancer and goal of treatment. Studies were excluded if they failed to 

reach the adapted quality assessment criteria or used a quantitative approach and did not 

provide descriptions of patient experiences (Tanay et al. 2017). The synthesis indicated a 

lack of qualitative evidence about experience of chemotherapy-induced neurotoxic side 

effects, and also a need for further studies outside the United States. Three of the five 

studies in the review, included patients with CRC (Table 1). The two other studies, in-

cluded patients with breast cancer (not presented in Table 1).  
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Table 1. An overview of qualitative studies from 2005-2015.  

       

Study Design Method N Sampling Patient 

Characteristics 

Time point 

Bakitas 

2007 

USA 

Qualitative,  

Phenomenology, 

semi-structured 

interviews 

Interpretative 

descriptive  

approach 

28 Convenience Colon, ovarian, haema-

tological and other  

cancers 

46-81 years  

Curative goal of  

treatment 

 

3-198 months 

after  

diagnosis 

Tofthagen  

2010a 

USA 

Qualitative,  

case study 

Case report 1 Convenience Colon cancer 

72 years 

Curative goal of  

treatment 

 

4 years after 

treatment 

Tofthagen  

2010b 

USA 

Qualitative,  

semi-structured  

interviews 

Descriptive, 

ethnographic 

approach 

14 Convenience Colorectal, breast, lung, 

multiple myeloma and 

cholangiocarcinoma 

cancer 

42-84 years 

Curative and palliative 

goal of treatment  

During treat-

ment to within 6 

months of  

having com-

pleted treatment 

 

 

 

 

Further research is required which focuses on patients’ experiences and perception of 

chemotherapy-induced neurotoxic side effects, in order to improve supportive care for 

these patients. Early assessment and detection of neurotoxic side effects is important in 

terms of reducing and eliminating chronic neurotoxic side effects later on. Patient-re-

ported outcomes and assessments are important in terms of obtaining patients’ views of 

their situation without interpreting their responses (Cappelleri et al. 2014, Visovsky et al. 

2008).  
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There are a number of established scales for assessing and grading chemotherapy-induced 

neurotoxic side effects. Some of these are developed for patient-reported assessments and 

some for professionals (see Table 2). Patient-reported assessments for chemotherapy-in-

duced neurotoxic side effects focus on functional impairments in daily activity or the 

effect on quality of life.  

 

Early detection of neurotoxicity is important for early symptom management, and there 

are a number of tools for assessing neurotoxicity (Table 2). CTCAE assessments cap-

ture the severity of chemotherapy-induced neurotoxic side effects from an objective 

point of view, and are often used in clinical trials (Cavaletti et al. 2010, Cavaletti et al. 

2013, National Cancer Institute 2009). In general, clinical assessment leads to a subjec-

tive type of grading and considerable inter-rater variability (Alberti et al. 2014). Patient-

reporting assessments for chemotherapy-induced neurotoxic side effects focus on func-

tional impairments in daily activity or the effect on quality of life (Huang et al. 2007, 

Leonard et al. 2005, Tofthagen et al. 2011a).  

 

Reviews indicate the importance of patient-reported questionnaires in terms of capturing 

patients’ perceptions of neurotoxicity and severity as a result of healthcare professionals 

underestimating severity (Brewer et al. 2016, Cavaletti et al. 2010, Haryani et al. 2017, 

Le-Rademacher et al. 2017, Postma et al. 1998). In 2005, Leonard et al. developed a 

specific questionnaire to capture OXA-induced neurotoxic side effects which interfere 

with daily activities.  
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Table 2. Assessment tools for chemotherapy-induced neurotoxic side effects 

 

 Assessment tool  Description 

Physician/healthcare professional 

-based assessments  

CTCAE 1   Neuropathy graded on scale and inhi-

bition of ADL 

 

 

WHO scale 2   Neuropathy graded on scale of 1-4 

and inhibition of ADL 

 Ajani scale 3   Neuropathy grade associated with 

morbidity, guidance on future therapy 

and functional capacity 

 Total neuropathy 

scale (TNS) 4 

 

  Evaluation of perception of vibration, 

neurophysiological examination 

Patient-reported assessments 

 

FACT/GOG- 

NTX 5 

  11-item subscale of FACT/GOG 

 EORTC QLQ-

CIPN20 6 

 

  20-item subscale of EORTC QLQ 

 PNQ 7 

 

  2-item questionnaire 

 CIPNAT 8 

 

  50-item questionnaire, interference 

with activity  

 OANQ  

(Leonard  

questionnaire) 9 

  29-item questionnaire, upper and 

lower extremities and face, effect on 

daily activities 

 

 

 

1. CTCAE- Common Terminology Criteria for Adverse Events (Trotti et al. 2003); 2. WHO- World Health 

Organization (Miller et al. 1981); 3. Ajani scale (Ajani et al. 1990); 4. Total neuropathy scale (Cavaletti et 

al. 2003); 5. FACT/GOG-NTX- Functional Assessment of Cancer Therapy/Gynaecologic Oncology Group 

Neurotoxicity (Huang et al. 2007); 6. EORTC QLQ-CIPN20- European Organization for Research Treat-

ment in Cancer Quality of Life - Chemotherapy Induced Peripheral Neuropathy (Postma et al. 2005);  

7. PNQ- Patient Neuropathy Questionnaire (Shimozuma et al. 2009); 8. CIPNAT- Chemotherapy-induced 

Peripheral Neuropathy Assessment Tool (Tofthagen et al. 2011b); 9. OANQ- Oxaliplatin-associated Neu-

rotoxicity Questionnaire (Leonard et al. 2005).  
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Oxaliplatin 

For the past 50 years, a cornerstone in the treatment of CRC has been chemotherapy con-

sisting of 5-FU in combination with leucovorin, a regime with relatively low toxicity 

(Gustavsson et al. 2015). Of all patients treated with surgery for CRC in stages II and III 

in 2014 in Sweden, about 25% received adjuvant chemotherapy. Half of them received 

adjuvant chemotherapy with OXA. Approximately 400 patients a year received postop-

erative adjuvant chemotherapy (CRC in stages II and III) with oxaliplatin (OXA) in Swe-

den (National Quality Report from the Swedish Colorectal Cancer Registry 2015).   

 

The platinum compound OXA is a widely-used drug which has proved effective in treat-

ing different gastrointestinal tumours, mainly CRC. OXA was first successfully used for 

metastatic CRC, and nowadays it is an option in adjuvant treatments for patients with 

resected CRC (André et al. 2004, André et al. 2009, Ducreux et al. 2011,  

de Gramont et al. 2000, Haller et al. 2011).  

 

A combination of different chemotherapeutic agents which improve the anti-tumour ef-

fects of the treatment are common in patients with CRC (Bujko et al. 2015, Jonker et al. 

2011). OXA is one of these drugs, and is usually combined with 5-fluorouracil (5-FU) 

and folinic acid/leucovorin (FOLFOX), or with capecitabine (XELOX) and administra-

tion of intravenous infusion of OXA is given every two or three weeks (Cassidy et al. 

2004, de Gramont et al. 1997, de Gramont et al. 2000, Land et al. 2007).  

 

Six months of adjuvant chemotherapy is the current standard of care worldwide for pa-

tients with stage III colon cancer, based on results from large clinical trials (André et al. 

2004, Haller et al. 2011, Kuebler et al. 2007, Schmoll et al. 2012). Survival in patients 

with CRC can be increased by about 25% when OXA is added to the treatment (André et 

al. 2009, Park et al. 2013, Sereno et al. 2014).  
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The International Duration Evaluation of Adjuvant therapy (IDEA) collaboration was es-

tablished to analyse a number of trials worldwide which investigated whether 3-month 

adjuvant OXA-based chemotherapy was superior to the current standard 6-month treat-

ment for patients with stage III colon cancer. The primary endpoint involved 3 years of 

disease-free survival. A major aim of the IDEA collaboration was also to mitigate po-

tential long-term OXA-induced neurotoxic side effects by reducing the duration of treat-

ment (André et al. 2013). OXA is known to be highly neurotoxic. Neurotoxic side effects 

occur in the majority of patients given the treatment, and may lead to a long-term burden 

for the patients (Argyriou et al. 2010, Argyriou et al. 2014, Baek et al. 2010, Beijers et al. 

2014b, Beijers et al. 2015, Grisold et al. 2012, Kerckhove et al. 2017).   
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Oxaliplatin-induced neurotoxic side effects 

The term ‘neurotoxic side effects’ is used in this frame, other terms also exist in the sci-

entific literature (e.g. neurotoxicity, neuropathy and peripheral neuropathy, peripheral 

nervous system diseases) and are used synonymously. Chemotherapy-induced peripheral 

neuropathy (CIPN) is also used as an umbrella term internationally. The expression ‘side 

effects’ is often used in terms of patient-reported outcomes measurement (PROM) (Stefa-

novic et al. 2017).  

 

OXA-induced neurotoxic side effects can take either an acute or a chronic form. The 

chronic form is often delayed. The acute form usually starts within hours or days after the 

infusion. If the side effects are severe, prolonging the time of infusion can help mitigate 

them. This acute form of neurotoxic side effect is usually reversible, and is often resolved 

in days or weeks after the treatment. Sometimes side effects are completely resolved be-

fore the next cycle of treatment. The longer the patient’s overall treatment, the more com-

mon it is for the side effects to occur earlier, last longer or never be resolved (Grenon and 

Chan 2009, Grisold et al. 2012, Velasco et al. 2014, Wolf et al. 2008). Acute OXA-in-

duced neurotoxic side effects have been shown to predict chronic side effects (Argyriou 

et al. 2014, Attal et al. 2009, Pulvers and Marx 2017). Chronic side effects (>14 days) is 

usually characterized by paraesthesia and dysesthesias and may include deficits in pro-

prioception that can interfere with patients daily activities (Tofthagen 2012).   

 

Neurotoxic side effects are the result of a drug’s ability to cause a consistent pattern of 

neural dysfunction or changes in the structure of the nervous system. The neural dysfunc-

tion can occur either in the central nervous system, the sensory organs or the peripheral 

system (Cavaletti and Marmiroli 2015). The peripheral system is the part of the nervous 

system outside the brain and spinal cord. Most OXA-neurotoxicity results in loss of sen-

sitivity. Neural dysfunction in motor neurons results in muscle weakness (Argyriou et al. 

2014, Beijers et al. 2014a, Kerckhove et al. 2017).  
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The compromised nerve function seen after neurotoxic side effects seems to depend 

mainly on structural changes in the myelin sheaths and the number of functional axons. 

Decreased blood flow and inflammatory processes may contribute to nerve destruction 

involving multiple sensory changes, including the development of mechanical allodynia. 

Light pressure, which would normally be perceived as harmless, causes pain. Cold tem-

peratures evoke a painful sensation. The precise pathobiology of OXA-induced neurotox-

icity is still to be fully explained. Recent research implicates mitochondrial dysfunction 

as well as oxidative stress (Han and Smith 2013). Side effects directly after OXA treat-

ment have been reported to involve oxalate-induced dysfunction in voltage-gated Na+ 

channels, through an oxalate effect on calcium and magnesium ions (Kiernan and Krish-

nan 2006, Krishnan et al. 2005).  

Common OXA-induced neurotoxic side effects include cold sensitivity, numbness and 

tingling in the hands and feet, pain and changes in fine-motor ability. Tingling in the 

hands and feet often occur early on (Cavaletti and Marmiroli 2015, Han and Smith 2013). 

Sensitivity to cold is especially common, and the majority of patients receiving the treat-

ment report this side effect (Park et al. 2013).  

The identification of risk factors for neurotoxicity is important. It has been shown that the 

chronic form of OXA-induced neurotoxic side effects is closely related to high cumula-

tive doses (Beijers et al. 2014b, Kidwell et al. 2012, Park et al. 2013, Velasco et al. 2014) 

and >6 cycles of OXA (Vincenzi et al. 2013). A cumulative dose of 780–850 mg/m2 is a 

risk factor and a predictor of chronic OXA-induced neurotoxic side effects (André et al. 

2009, Grothey 2003). Suspected reported risk factors such as a patient’s age (>65 years), 

alcohol consumption and earlier co-morbidities (e.g. diabetes, vitamin B12 deficiency) 

may increase the risk of neurotoxic side effects (Vincenzi et al. 2013). Smoking, de-

creased creatinine clearance, pre-existing neuropathy and sex (female), are also suspected 

risk factors (Bakogeorgos and Georgoulias 2017, Seretny et al. 2014).  
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Prevention of neurotoxic side effects 

Several studies with different study design have investigated different strategies for pre-

venting, eliminating or reducing OXA-induced neurotoxic side effects (Albers et al. 2014,  

Avan et al. 2015, Gewandter et al. 2017, Grisold et al. 2012, Han et al. 2016, Hoff et al. 

2012, Wolf et al. 2008). Some studies have investigated the effect of giving the patient 

calcium and magnesium before administering OXA (Grothey et al. 2006, Jordan et al. 

2016, Wen et al. 2013). Tests have investigated the effects of treatment with gabapentin 

and heating OXA before administration, but none had significant results (Cathomas et al. 

2010, Mitchell et al. 2006). Gabapentin is a drug used in epilepsy and in treatment of 

neuropathic pain. It has an effect on damaged nerves, but has not been shown to reduce 

the incidence or severity of OXA-induced neurotoxicity (Mitchell et al. 2006). A placebo-

controlled randomised phase II study explored the preventive effects of calmangafodipir 

(protecting cells from oxidative stress), and the trial show indications that calmangafodi-

pir prevents the development of acute and delayed OXA-induced neurotoxicity (Glime-

lius et al. 2018).  

 

The American Society of Clinical Oncology (ASCO) guidelines state that there are no 

existing agents to prevent chemotherapy-induced neurotoxicity. For managing existing 

neurotoxic side effects, duloxetine (a serotonin/norepinephrine inhibitor) has shown some 

positive effects on pain and has also reduced tingling and numbness (Hershman et al. 

2014, Smith et al. 2013, Smith et al. 2017, Wolf et al. 2008). Complementary and alter-

native medicines have also been evaluated, but there is no evidence that they are effective. 

Although a number of interventions have been tested in terms of reducing OXA-induced 

neurotoxic side effects, none of them can be recommended for clinical use (Bakogeorgos 

and Georgoulias 2017, Cheng et al. 2015, Majithia et al. 2016).   
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Use of mobile phone technology in cancer care 

New possibilities for interventions to monitor symptoms with mobile-phone technology 

may be the future. The increased number of mobile-phone users across the world facili-

tates improved communication between patients and healthcare professionals in cancer 

care, and creates a supportive environment (Blake 2008, Gurol-Urganci et al. 2013, 

Klasnja and Pratt 2012, Krishna et al. 2009, McCann et al. 2009, Sundberg et al. 2015). 

Mobile-phone technology has been shown to have an impact on how patients understand 

their disease and its treatment. Mobile Health (mHealth), i.e. medical and public health 

practice supported by mobile devices such as mobile phones has also been used by 

healthcare professionals for monitoring symptoms of chronic diseases other than cancer 

(WHO 2011).  

 

Patients with cancer discharged from hospital have positive experiences of reporting side 

effects and symptoms using mobile-phone technology systems (Drott et al. 2016, 

Mirkovic et al. 2014). Healthcare professionals have also experienced benefits, since 

technology allows them to provide early interventions to patients during chemotherapy 

treatment (McCann et al. 2009). Patient-reported outcomes (PRO) and electronic Patient-

reported Outcomes (ePRO) are designed to capture patients’ perspectives on their situa-

tion exactly as they perceive them, without interpreting their responses. ePRO using mo-

bile-phone technology makes early detection of OXA-induced neurotoxic side effects 

possible. The use of mobile-phone technology is useful throughout the cancer-care pro-

cess. 

 

Because there is no generally accepted treatment for OXA-induced neurotoxicity, it is 

important to identify these patients early in order to reduce the risk of their developing 

chronic neurotoxic side effects (Padman et al. 2015). Patient-reported assessments in real 

time using mobile phones have been evaluated as a suitable way of following side effects 

and the progression of symptoms (Hallberg et al. 2014). Screening side effects and symp-

toms with mobile-phone technology solutions may help identify patients who need further 

evaluation or healthcare intervention to improve their health (Gustavell et al. 2018, Lan-

gius-Eklof et al. 2017, Maher 2013). 
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THEORETICAL FRAMEWORK 

A cancer diagnosis, with its accompanying chemotherapy treatment, can significantly af-

fect patients’ overall health. The person’s role changes from being a healthy person to a 

patient. Normal daily activities are affected through periods in hospital, including surgical 

and oncological treatments, and this influences health in different ways.  

 

Self-care deficit nursing theory 

The theoretical framework in this thesis is Orem´s self-care deficit nursing theory. Orem 

defines health as living with structural and functional wholeness and soundness. Orem 

(1995) introduced patient-related concepts to self-care. These include self-care agency, 

which is the capacity of individuals to care for themselves, self-care demand, which in-

volves the actions required to meet a person’s self-care needs, and self-care deficit, which 

occurs when people can no longer meet their self-care needs and require nursing care. 

Health is seen in relation to self-care deficits. Orem suggests that self-care agency and 

self-care behaviour can be influenced by a wide range of factors, which can include age, 

gender, culture, environment, family and the healthcare system. It is necessary to know 

about the patients environmental situations, and the patients should not be isolated from 

their context and environments. Orem states that environment features are continuously 

and interactive in the specific time-place context. Environmental condition can affect 

lives in different ways, both positively and negatively (Orem 2001). 

 

Within the framework of Orem´s self-care deficit nursing theory, the patients’ health is 

explained as a basic conditioning factor and affects the self-care agency and self-care 

demands. Self-care activities are practices that a person initiates and performs on their 

own to maintain health. According to the universal self-care demands defined by Orem; 

air, water, food, activity, rest and social activities can be influenced in different ways to 

promote health and normality (Orem 2001).  
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These universal self-care requisites include essential physical, psychological, social and 

spiritual aspects of life. Each part is important and fundamental to the process of human 

life. Requisites for self-care depend on the ability to meet self-care demands, and a self-

care deficit involves a loss of self-care requisites (Orem 2001). 

 

Self-care can be seen as a balance between many factors, including the need for self-care 

and the ability to satisfy self-care demands. The balance between abilities and demands 

is central. The human tendency is to be normal and to take action to maintain health. The 

balance and relations between self-care demands and patients’ ability to care for them-

selves, both with and without support, can be a helpful consideration in nursing and car-

ing. OXA-induced neurotoxic side effects can affect experiences of health in patients  

(Figure 1). 

 

 

 

Figure 1. Experience of health in a patient with OXA-induced neurotoxic side effects, showing universal 

self-care needs, self-care needs in terms of health deviation, self-care abilities and nursing support. Figure 

inspired by Orem (2001). 

 

 

 

 

 



 

23 
 

The ability to balance needs is central, both at the conceptual level and in the care of 

patients. The nurse’s responsibility is to support patients in promoting self-care agency to 

maintain health. Orem stresses the importance of preventive health care and that primary 

prevention involves meeting universal self-care requisites effectively. Secondary preven-

tion involves interventions and early detection of side effects, while tertiary prevention 

occurs when rehabilitation takes place. Orem considers that there are different types of 

nursing system, which are wholly or partly compensatory, or supportive-educative. A 

wholly compensatory nursing system is required when nurses need to assume a compen-

satory role to support the patient, if patients are unable to meet universal self-care needs 

on their own (Orem 2001).  

 

Partly compensatory nursing does not require the same intensity as wholly compensatory 

nursing, but nurses still take action, and patients participate in their own decision-making, 

nursing activity and care. The supportive-educative nursing system is more applicable in 

patients who have the ability to care for themselves, and who can adapt to situations but 

need nursing support. Nursing support in cancer care includes communication to help 

patients make decisions. All these nursing systems are dynamic and may change over 

time. They may also overlap (Orem 2001).  
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RATIONALE 

Postoperative adjuvant treatment with OXA has been shown to improve survival. How-

ever, the incidence of neurotoxic side effects can be a problematic factor and affect the 

patient’s daily life. A lack of evidence for preventive options and effective treatment 

means that there is no gold standard to follow, and long-term patient follow-up is prob-

lematic. The most successful approaches for eliminating chronic neurotoxic side effects 

include early identification, reduction of dose and interrupting OXA treatment. Current 

research has indicated a need for patient-oriented evidence in terms of long-term follow-

up of neurotoxicity. It will therefore be important to investigate real-time longitudinal 

patient outcomes, as well as patients’ perceptions of neurotoxic side effects and the im-

pact on their daily life. The main aim of this thesis is to explore this phenomenon in 

these patients over time. 
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AIMS 

The overall aim of this thesis is to explore OXA-induced neurotoxic side effects in pa-

tients with colorectal cancer, and the influence on patients’ daily lives during and post 

OXA treatment.   

 

Specific aims 

 

 To identify and explore the neurotoxic side effects documented in medical records 

of patients with CRC treated with oxaliplatin-based adjuvant chemotherapy.  

 

 To identify and describe people’ with CRC experiences of neurotoxic side effects 

early in the oxaliplatin treatment period, and how neurotoxicity affects their daily 

lives.  

 

 To explore the experiences of oxaliplatin-induced neurotoxic side effects among 

patients’ with CRC and how these side effects influenced their daily lives over 

time. 

 

 To identify and assess patient-reported OXA-induced neurotoxic side effects and 

their impact on the patient’s daily activities, during and after chemotherapy.   
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METHOD 

Design 

To fulfil the aim of this thesis, different research methods have been used. These include 

retrospective analysis of medical records, and descriptive prospective quantitative and 

qualitative approaches involving longitudinal data collection. The design was descriptive 

and interpretive. A comprehensive view of the four studies in this thesis is shown in Table 

3. 

Table 3. Overview of the design, methods and analysis in the four studies included in the thesis 

 Study I Study II Study III Study IV 

Design Retrospective 

analysis of medi-

cal records 

Qualitative interview 

study 

Prospective qualita-

tive longitudinal in-

terview study 

Prospective quantitative 

longitudinal study 

Sample 

(n=number) 

n= 61 medical 

records 

n= 10 patients 

 

n= 10 patients, 

Total of 25 repeated 

interviews 

n= 46 patients, 

Repeated assessment in 

total of 370 question-

naires 

Data collection Retrospective 

scrutiny of medi-

cal records using 

a protocol 

 

Qualitative inter-

views early in the 

chemotherapy period 

at the onset of neuro-

toxic side effects  

Repeated qualitative 

interviews at the end 

of OXA treatment, 

and 3, 6 and 12 

months post OXA 

treatment  

Questionnaire: repeated 

individualised OANQ* 

in a mobile phone-based 

system during OXA 

treatment and 3, 6, 9 and 

12 months post treatment 

Time period Patients treated 

2009-2010 

2013-2014 2013- 2015 2013-2016 

Data analysis Summative con-

tent analysis 

Descriptive & in-

terpretive 

Thematic analysis 

 

Interpretive  

Thematic analysis 

 

Interpretive 

Descriptive statistics, 

two-sided z-test and t-

test, nonparametric Wil-

coxon signed-rank test, 

McNemar´s test, Mixed 

effect model 

 

* OANQ - Oxaliplatin-associated Neurotoxicity Questionnaire  
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Samples and settings 

The studies were performed in four oncology departments at four hospitals - two univer-

sity-based and two regional - in the south of Sweden. During the recruitment period for 

studies II-IV, parallel studies were recruiting in the same patient population. There were 

study stop periods in two hospitals from May to August 2014-2016 due to staff shortages 

in the clinics.  

Study I 

In study I, the sample consisted of medical records. The records were collected from pa-

tients with a history of stage II-III CRC treated between 2009 and 2010 with OXA in an 

adjuvant setting at a university hospital in the south of Sweden. Inclusion criteria were 

that the patients in the medical records were at least 18 years of age, had been treated with 

5-fluorouracil (5-FU), folinic acid (leucovorin) and capecitabine (FOLFOX, XELOX) in 

combination with OXA in an adjuvant setting for stage II-III CRC, and had no neurotox-

icity before OXA treatment started. Exclusion criteria involved palliative treatment and 

known metastasis. Out of the 180 eligible medical records, 61 fulfilled the inclusion cri-

teria. The medical records included documentation from all professionals in different clin-

ical contexts. The data corpus amounted to 347 pages.  

Studies II-III 

In study II the patients were recruited using a purposeful and consecutive selection strat-

egy at the onset of OXA-related neurotoxic side effects. The first ten patients who con-

sented to the quantitative study IV and assessment of neurotoxic side effects were inter-

viewed. The patients in studies II and III was also included in study IV. The OXA-related 

neurotoxic side effects were assessed in real time (Figure 2) using a mobile phone-based 

system. Inclusion criteria involved patients at least 18 years of age who had been treated 

with 5-fluorouracil (5-FU), folinic acid (leucovorin) and capecitabine (FOLFOX, 

XELOX) in combination with OXA postoperatively in an adjuvant setting for stages II-

III of CRC. They had to be able to speak and understand the Swedish language, have no 

history of neurotoxicity and be able to answer circadian questionnaires on a mobile phone 

to detect neurotoxic side effects.  
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The majority of patients who were included answered using their own mobile phone, but 

a few patients borrowed one during the study period in order to participate. All of the 

patients included had existing OXA-induced neurotoxic side effects (purposeful selec-

tion).  

 

Patients with reduced cognitive function, recognised earlier neurotoxic side effects and 

problems speaking and understanding Swedish were excluded. Patients in study III had 

the same inclusion criteria as in study II, but they were followed with repeated face to 

face interviews. The patients were contacted for face to face interviews when they re-

ported any grade of neurotoxic side effect on the web-based graph according to the study 

design.  

 

Patients who self-reported neurotoxic side effects using a mobile phone were followed 

for 1 year post OXA treatment, and assessed for neurotoxicity and impact on daily life. 

Interviews were conducted after they had completed OXA treatment, and 3, 6 and 12 

months after the treatment. One patient’s identification of neurotoxic side effects on a 

web-based graph is illustrated in Figure 2, and is supplemented by follow-up interviews 

with the same patient.   
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Figure 2. Web-based graphs from one patient, illustrating two questions: “Do you have burning pain and 

discomfort with cold?” and “Do you have numbness?” (Oxaliplatin-associated Neurotoxicity Question-

naire). They show self-reported neurotoxic side effects on a scale of 1.0-5.0 (black lines), and the patient’s 

self-graded impact of neurotoxicity on daily activities on a scale of 1.0-5.0 (red lines). Answers were only 

visualized in the graphs when the patients had neurotoxic side effects over 1.0. The patients were recruited 

for interviews when neurotoxic side effects appeared, at the end of treatment and after 3, 6 and 12 months 

(reproduced with permission from 21st Century Mobile AB).  
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The sample involved ten patients with reported neurotoxic side effects, and they were 

interviewed repeatedly. Drop-outs during the study period are presented in Figure 3.

  

  

Figure 3. Flow chart of follow-up interviews with ten patients with neurotoxic side effects. Patients with 

no side effects at the time of the interview were excluded (purposeful selection), but the web-based graphs 

from the self-reported side effects were observed over the whole study period. A patient whose cancer 

returned, and who reported severe neurotoxic side effects and influence on daily activities, was excluded 

from participation due to health condition.   
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Study IV 

In this prospective longitudinal study, patients were recruited by being assessed for eligi-

bility according to the inclusion criteria by the physician who was responsible for them. 

The inclusion criteria were: patients had to be at least 18 years of age, able to speak and 

understand Swedish, and have been treated with 5-fluorouracil (5-FU), folinic acid (leu-

covorin) and capecitabine in combination with OXA (FOLFOX, XELOX) postopera-

tively in an adjuvant setting for stages II-III CRC. None of the included patients had re-

ceived any chemotherapy treatment previously and none of them had chemotherapy-in-

duced neurotoxic side effects. Patients with reduced cognitive function were excluded 

from the study. A total of 96 patients were assessed for eligibility during the recruitment 

period (Figure 4).  

 

 

Non-participants 

Studies I-III adopted a purposeful and consecutive selection strategy according to the in-

clusion criteria, and an analysis of non-participants was not appropriate. Figure 4 provides 

an overview of, and information on progress through the different phases of studies II-

IV. It maps out the number of patients assessed for eligibility, patients who were included 

and excluded, and the reasons for exclusion (Figure 4). 
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Figure 4. Flow diagram, studies II-IV  

  



 

33 
 

An overview of the patients’ clinical characteristics, social status, educational level and 

occupation is shown in Tables 4 and 5. In terms of earlier self-reported diseases (studies 

II-IV) at baseline, 39% had hypertension and 7% gout, depression or epilepsy. None had 

potentially neurotoxic drugs at baseline assessment.  

 

 

Table 4. Demographic and clinical characteristics of patients in studies I-IV.  

 

 Study I Study II Study III Study IV 

Sample  

(n=number) 

n= 61  n= 10  

 

n= 10  n= 46 

 

Age (years) range (mean)  37-80 (64) 44-68 (61) 44-68 (61) 31-75 (61)  

Gender, n (%)     

 Male 35 (57) 3 (30) 3 (30) 28 (61) 

 Female 26 (43) 7 (70) 7 (70) 18 (39) 

Type of malignancy, n 

(%) 

    

 Colon 45 (74) 9 (90) 9 (90) 40 (87) 

 Rectum 15 (25) 1 (10) 1 (10) 6 (13) 

 Colon & Rectum 1 (1) - - - 

Chemotherapy, n (%)     

 FOLFOX a 8 (13) 1 (10) 1 (10) 7 (15) 

 XELOX b 53 (87) 9 (90) 9 (90) 39 (85) 

Oxaliplatin mg/m2 

min/max (mean)  

Total dose 

120-2940 (1060) 175-520 (214) 175-1500 (791) 120-2428 (925) 

Number of OXA treat-

ments, mean 

5.4 1.5 4.6 5 

 

a Fluorouracil + leucovorin + oxaliplatin, b Capecitabine + oxaliplatin 
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Table 5. Social status, educational level and occupational information on patients in studies II-IV.  

 

 Study II Study III Study IV 

Sample  

(n=number) 

n= 10  

 

n= 10  

 

n= 46  

Social status, n (%)    

 Living alone 2 (20) 2 (20) 6 (13) 

 Living with life partner  8 (80) 8 (80) 33 (72) 

 Partner and children at home,  

< 21 years 

2 (20) 2 (20) 7 (15) 

Educational level, n (%)    

 Lower than high school  2 (20) 2 (20) 5 (11) 

 High school or college 5 (50) 5 (50) 26 (57) 

 University  3 (30) 3 (30) 14 (30) 

Occupation    

 Employed full time 

 Employed part time 

 Retired 

 Early retired/Disabled 

 Sick leave full time 

 Unemployed 

 Employed part time and sick 

leave part time 

No answer 

 

1 

2 

3 

- 

3 

- 

1 

- 

1 

2 

3 

- 

3 

- 

1 

- 

4 (9) 

2 (4) 

19 (41) 

2 (4) 

14 (30) 

1 (2) 

2 (4) 

2 (4) 
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Data collection 

Study I 

Data from patients’ medical records were collected in the oncology department and coded 

with a number from 1 to 61. The protocol was tested on five medical records, and in all 

of them the protocol captured the documented text of the patients’ neurotoxic side effects. 

They were therefore included in the analysis. All documentation in each medical record 

was read twice. A predetermined protocol was developed from the questionnaire to assess 

the documentation of patients’ neurotoxic side effects (Leonard et al. 2005). Every spe-

cific neurotoxic side effect in the record was counted, and the number of side effects was 

noted in the protocol. Each sentence that included neurotoxic side effects in some way 

was manually documented verbatim in the protocol. The content in the medical records 

involving neurotoxic side effects was counted, sorted and categorised according to the 

protocol.  

 

Studies II-III 

The qualitative studies II-III collected data through single and repeated face to face inter-

views with ten patients. To identify suitable patients, the researcher screened patients’ 

answers on neurotoxic side effects in the web-based graphs (Figure 2). The patients were 

contacted by telephone when neurotoxic side effects were assessed for the first time dur-

ing treatment, and an interview meeting was booked at a patient-appropriate location. The 

majority of the interviews were carried out in the patient’s home. In study II they were 

interviewed at the onset of the side effects (study II).  

 

Patients showing persistent neurotoxicity on the web-based graphs at the end of OXA 

treatment were interviewed repeatedly (study III). The interviews were conducted after 

final OXA treatment, and three months, six months and one year post treatment (when 

side effects persisted). A total of 35 interviews were completed in the qualitative studies 

II-III (see Figure 3). An interview guide was used to define the areas to be explored as 

well as the neurotoxic side effects and how they affect daily life (study II+III). The guide 

also allowed both the interviewer and interviewee to diverge from the main topics to pur-

sue an idea or statement in more detail (Patton 2015).  
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Before each interview began, small talk was conducted to create a relaxed atmosphere. 

Each interview began with an introductory question inviting the patients to talk about 

their neurotoxic side effects and how these affected their daily life (study II+III). Probing 

questions such as “Please tell me more” or “Could you explain?” were used throughout 

the interviews. All patients knew the various questions they would receive regarding neu-

rotoxic side effects from the questionnaire (OANQ). The interviews were recorded digi-

tally and transcribed verbatim. The data corpus amounted to 105 pages in study II and 

226 pages in study III. 

 

Study IV 

The quantitative data for this study comprise patients’ self-reported data obtained via a 

mobile phone-based system. The physician responsible for the patient assessed him or her 

and decided whether he/she was able to participate in the study. Nurses initiated the trans-

fer of the questionnaire to each patient’s mobile phone. A specially developed calendar 

function in the mobile phone-based system was used to fill in the specific dates for send-

ing back the questionnaires. The calendar was adapted for each patient, and the OANQ 

questionnaire was sent out to them in order to obtain individual, customised assessments 

according to the study design (Figure 5). The patients had 24 hours to answer the ques-

tionnaire, and a reminder to answer was sent at 4pm.  
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Figure 5 provides an overview of the different phases of data collection in studies II-IV 

during and post OXA-based chemotherapy. 

 

 

 

 

 

 

Figure 5. Data collection during and post Oxaliplatin-based chemotherapy, studies II-IV. Individualised, 

self-reported assessments of neurotoxic side effects using the OANQ (Oxaliplatin-associated Neurotoxicity 

Questionnaire) in a mobile phone-based system. Patients were recruited to interviews when neurotoxic side 

effects began, at the end of treatment and after 3, 6 and 12 months.   
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Description of the Oxaliplatin-associated Neurotoxicity Ques-

tionnaire (OANQ)  

To measure the frequency, severity and distress of neurotoxic side effects, a 29-item ques-

tionnaire was used. The questionnaire was developed by Leonard et al. The OANQ was 

developed to assess neurotoxic side effects both during and after OXA treatment (Leonard 

et al. 2005). Patients first indicated whether they had the specific side effect, answering 

yes or no. If they answered yes, they graded the side effects on a five-point scale ranging 

from 1= “hardly any” to 5= “very much”. They then graded the impact of the neurotoxic 

side effects on their daily activities, where 1= “hardly bothered at all” and 5= “extremely 

bothered”. The questionnaire was divided into three sections corresponding to location of 

the side effect: upper extremities (10 items), lower extremities (9 items) and the 

face/mouth area (10 items).  

 

Questions from the three body locations and sections:  

 

Upper extremity 

Tingling? (pins and needles) 

Numbness? 

Difficulty telling the difference between rough and smooth surfaces? 

Difficulty feeling hot things? 

Difficulty feeling cold things? 

A greater than normal sense of touch? (i.e. putting on gloves) 

Burning pain or discomfort without cold? 

Burning pain or discomfort with cold? 

Difficulty identifying objects in your hand? (i.e. coin) 

Involuntary hand movements? 

 

 

Lower extremity 

Tingling? (pins and needles) 

Numbness? 

Difficulty telling the difference between rough and smooth surfaces? 

Difficulty feeling hot things? 

Difficulty feeling cold things? 

A greater than normal sense of touch? (i.e. discomfort with socks) 

Burning pain or discomfort without cold? 

Burning pain or discomfort with cold? 

Legs feel heavy? 
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Facial/Oral 

Jaw pain? 

Eyelids drooping? 

Throat discomfort? 

Ear pain? 

Tingling in mouth? 

Difficulty with speech? 

Burning or discomfort with your eyes? 

Loss of any vision? 

Feeling shock/pain down back? 

Problems with breathing? 

 

 

 

The OANQ was originally constructed from observational studies, experiences in clinical 

practice and interviews with patients undergoing chemotherapy treatment with OXA. The 

questionnaire was not given an official name by the authors (Leonard et al. 2005), and 

therefore it has different names in the various trials. For example, it has been known as 

the Chemotherapy-induced Neurotoxicity Questionnaire (CINQ), the Oxaliplatin-associ-

ated Neuropathy Questionnaire and in some trials “The Leonard Scale Questionnaire”. 

All refer to the original article by Leonard et al. (Leonard et al. 2005). In this thesis, the 

questionnaire is referred to as the Oxaliplatin-associated Neurotoxicity Questionnaire 

(OANQ).  

 

The original OANQ in English was translated into Swedish in three stages by researchers. 

Firstly, a native translator translated all items into Swedish. Secondly, this version was 

checked by the authors and was then independently back translated into English by a 

native-speaking translator. Thirdly, the original and back-translated version was com-

pared for equivalence. The translation and back translation of the OANQ were equivalent 

to the original, and no cultural dilemmas could be found (Acquadro 2012, Acquadro 2009, 

Brislin 1970). The Swedish version of the OANQ was tested for language and under-

standing by five patients who were not included in the study, and no language changes 

was made. The Swedish version of the OANQ was administered through a mobile phone-

based system (Drott et al. 2016, Gustafsson et al. 2016). 
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The mobile phone-based system 

To measure the severity and distress of neurotoxic side effects, the OANQ (Leonard et 

al. 2005) was used both during and post OXA treatment on a mobile phone-based system. 

The OANQ was adjusted to fit this system (Drott et al. 2016, Gustafsson et al. 2016). 

During the adjustment process, some of the items/questions were condensed to fit also 

the mobile version for JAVA ME phones (maximum characters), but this did not interfere 

with the content of the questions in the questionnaire. The questions were sent to the 

patients as data traffic (not SMS).  

 

The mobile phone-based system CQ (Circadian Questions) developed by 21st Century 

Mobile, Stockholm, Sweden (http://www.cqmobil.se) was used. The system is interac-

tive, with a secure login-restricted and web-based feedback module. The collected data 

were transferred to a secure database as data traffic (not SMS) via the internet. The ac-

cessibility and usability of the OANQ in the mobile-phone system was evaluated, and 

patients found the questions relevant and easy to understand (Drott et al. 2016). 

 

Neurotoxic side effects were assessed in real time and not retrospectively. The answers 

from the patients were sent directly via their mobile phone to the mobile phone-based 

system database, and presented as graphs on a website (see Figure 2). The self-reported 

side effects were immediately accessible to authorized healthcare professionals and the 

research team. Support with technical issues was made available both to patients and 

healthcare professionals.  

 

A study procedure was established which included instructions for research nurses and 

nurses in general on how to use the mobile phone-based system. When the nurses initiated 

the transfer of the questionnaire to an individual’s mobile phone, they used a calendar 

function to fill in the specific dates. The dates in the calendar function were set according 

to each patient’s specific OXA chemotherapy regime, and the questionnaire was sent out 

to the patient to obtain individual, customized assessments.  

 

 

 

http://www.cqmobil.se/
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The patients received written, platform-specific information from the nurses explaining 

how to install the system on their mobile phones (platform-independent system compati-

ble with JAVA ME phones, iPhone, Android, iPad and Windows Phone). A majority of 

patients used their own mobile phones, and a few patients used a mobile phone provided 

by the research team. Start screens appeared on the mobile phone initially, before the 

patient received the questions. Examples of start screens are presented in Figure 6. The 

start screens included information about installation of the mobile phone-based system 

CQ, acceptance of the Patient Data Act and the questionnaire. Patients indicated in the 

questionnaire whether they had the specific side effect. If not, they clicked next. If they 

had side effects, they graded them on a five-point scale ranging from 1= “hardly any” to 

5= “very much”. They then graded the impact on their daily activities, where 1= “hardly 

bothered at all” and 5= “extremely bothered”.  

 

 
Figure 6. Examples of four start screens in a mobile phone. The start screens included information about 

installations of the mobile phone-based system CQ and acceptance of Patient Data Act (Swedish PuL) 

(reproduced with permission from 21st Century Mobile AB).  
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Data analysis 

Study I 

Summative content analysis 

A summative content analysis was used to identify and quantify words and content in the 

medical record text, in order to understand the content (Hsieh and Shannon 2005). Quan-

tification is an attempt to explore how words are used. A summative approach to qualita-

tive content analysis goes beyond word counts to include latent content analysis and in-

terpretation. The focus is on discovering underlying meanings in the text. In this study, 

the text from the medical records was scrutinised from the point at which the patient 

started adjuvant chemotherapy, including OXA, and continued during and after OXA 

treatment. The content of the records was counted, sorted and categorised according to 

the protocol. The expressions which had been counted were analysed with descriptive 

statistics, count frequencies, mean (SD), median (range), percent and standard deviation. 

The verbatim statements were grouped, and the categories were analysed and interpreted 

to understand the meaning of each category (Hsieh and Shannon 2005).  

 

Studies II & III 

Thematic analysis 

The data were analysed thematically according to Braun and Clarke (2006, 2013). The-

matic analysis is a flexible qualitative method, and can be applied across a range of epis-

temological approaches. The method is used for identifying, analysing and reporting 

themes from data. Interpretive levels are used to identify underlying ideas and assump-

tions. 

 

The analysis followed five steps: 1) Familiarisation with the data, 2) Generating initial 

codes, 3) Searching for themes, 4) Reviewing themes, 5) Defining and naming themes.  

 

Verbatim transcripts of the interviews were processed, and initial thoughts and ideas were 

noted. The transcribed data were read and re-read several times to enable the researchers 

to familiarise themselves with them (step 1).  
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Codes were identified involving features of the data considered pertinent to the research 

question and the aim. Examples of codes in study II; “Not possible to drink cold bever-

ages”, “Difficult to prepare cold food to my family”, “One strategy is to avoid triggers to 

prevent neurotoxicity” and “I change my routines and habits to avoid the side effects”.  

The codes were used to ensure the data were arranged in a coherent pattern and were 

considered in relation to the data set as a whole. The whole data set was given equal 

attention, so that full consideration could be given to repeated patterns within the data 

(step 2).  

 

These larger sections of data consisted of combinations of different codes which could be 

similar or were considered to involve the same aspect of the data. All initial codes relevant 

to the research question were incorporated into a theme (steps 3-5). The main theme in 

study II, “Endure neurotoxic side effects” included for example the codes “Avoid triggers 

(cold temperatures)”, “Using family members as assistants” and  

“Change routines to avoid the neurotoxic side effects”.  

 

To help generate themes, a separate thematic map was made for each patient at each time 

point, and a comprehensive map was later produced for all patients who were included at 

each time point. The analysis was conducted in Swedish and translated into English at the 

point of presenting the findings and quotes. In order to increase the trustworthiness of the 

findings, the analysis was subjected to peer-debriefing within the research team (Nowell 

et al. 2017).  
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Examples of thematic maps is presented in Figure 7. 

 

 

A)

 

 

B) 

 

 

 

Figure 7. Example of an initial thematic map from 3-month interview data from one patient (A) and a final 

thematic map from 1-year interview data (B) (study III). 
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Study IV 

Statistical analysis 

Data from the patient-reported OANQ were analysed statistically as shown below.  

Descriptive statistics for the patient information at baseline were performed as means and 

standard deviations (SD), medians and ranges or proportions. Differences between pa-

tients who were included and those who were not (non-participants/ declined to partici-

pate) were tested with a two-sided z-test. Differences between the mean ages were ana-

lysed with a two-sided t-test. Since the study was not hypothesis-driven, no power calcu-

lation was made (Polit and Beck 2016).  

Neurotoxic side effects and impact on daily activities were graded for each item of the 

OANQ as a percentage over time. With a dichotomisation of the grading of side effects, 

the presence or not of neurotoxicity was analysed for each item. Differences among time 

points were tested with the non-parametric McNemar’s test. Since there was a need for a 

continuous and summarised measurement to perform aggregated longitudinal analysis, a 

Neurotoxicity Index was calculated by combining the grades for severity of side effects 

and their effect on daily activities. The following formula was developed for this purpose: 

 ∑ (side effect grade ∗ (effect on daily activities grade + 1))item 29
item 1    

 

The Neurotoxicity Index has the potential to measure range from 0 up to the highest 

score 870. The index is presented as a mean with a 95% confidence interval (CI) for the 

total population and for each gender.  

Differences between time points Cycle 1, day-1 before OXA treatment, Cycle 5, day-2 

(mean of OXA treatment length) and follow-ups post treatment (at 3, 6, 9 and 12 

months) were assessed with the non-parametric Wilcoxon signed-rank test. Differences 

in the Neurotoxicity Index between genders at each time point were tested with a two-

sided t-test, with p-values adjusted with the Bonferroni method. 
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For the purpose of this longitudinal design with unbalanced data a linear mixed effect 

model for repeated measures with a first-order autoregressive covariance matrix was fit-

ted. The Neurotoxicity Index is presented as mean with a 95 % CI adjusted for covariates, 

gender, age and OXA dose as fixed effects and the patients as random effects.  

The OXA dose entered was the average delivered dose until each specific time point and 

an interaction term (age*OXA dose) was added to the model due to the correlation be-

tween this two variables. The Akaike Information Criterion (AIC) was used to select the 

final model (Brown and Prescott 2006, Elashoff et al. 2017, Fitzmaurice et al. 2011).  

Due to the small sample in time points Cycle 7, day before (day -1) to Cycle 11, two days 

(d2) after OXA treatment, those were excluded in some figures. All tests used a signifi-

cance level of p<0.05. The analyses were performed in IBM SPSS Statistics 22.  
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Ethical considerations 

Ethical approval was obtained from the Regional Ethical Review Board (record no: 

2011/308-31, 2012/301-31, 2014/144-32, 2014/431-32), and the studies were conducted 

in agreement with the Declaration of Helsinki (World Medical Association 2013). All 

patients provided oral and written informed consent. The physician responsible for each 

patient assessed their state of health and decided if they were fit to participate in the study. 

The patients were given written and oral information about the study during their initial 

visit for planning treatment, so that they had time to think about it and decide whether 

they wished to participate in the project. The patients were later contacted by a research 

nurse or other nurse who provided further information and obtained informed consent. 

They were also informed that they could decline to participate or withdraw from the study 

at any time without explanation or consequences for their future care. This is especially 

important when patients with cancer are included in scientific studies, since vulnerable 

patients have a right to privacy in a critical period of their life. On the other hand, these 

studies are important in terms of improving knowledge about neurotoxic side effects and 

their consequences for daily life. 

 

In study I, all the data were collected from patients’ medical records, so this did not di-

rectly intrude on any patient’s private sphere. Nevertheless, it is important to secure eth-

ical permission (record no: 2011/308-31) and to management data collection securely. 

All data were collected in a room at the hospital. A special login for quality development 

purposes was used in the electronic medical record system. The medical records never 

left the hospital, and nothing was copied. The data were transferred to the study-specific 

protocol, and were coded in order to protect each patient’s identity; no patients could be 

identified in the protocol. The protocols were stored in a separate and secure location. All 

data from all studies (I-IV) were treated confidentially.  

 

Careful consideration was given to choosing the questionnaire and limiting items/ques-

tions. Another aspect to be considered is that participation in these studies could cause 

patients to experience discomfort. This is a vulnerable patient group to study, and ques-

tionnaires and interviews can affect the patients emotionally. Data collection through re-

peated questionnaires using a mobile phone system and repeated face-to-face interviews 

could be perceived as burdensome for the patients.  
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The patient in study III, whose cancer returned reported severe neurotoxic side effects 

and influence on daily activities. After discussion with the patient, responsible health care 

professionals and with MD in the research team, the patient was excluded from study 

participation due to the patients’ health condition.  

 

It is important to be sensitive to the patient’s private sphere and integrity (Council of 

Europe 1997, Council for International Organizations of Medical Sciences 2002). Ar-

rangements for contact and support were made if the patients required it. There were also 

possible benefits in that the patients included in the study had the opportunity to talk about 

their experiences and situation during the interviews. This may have been therapeutic in 

terms of someone showing interest in their side effects and their life situation. The inter-

viewer did not actively participate in the patients’ ordinary care. The number of patients 

in the qualitative studies was low, and therefore extra consideration was taken to protect 

their identities.  

 

Trustworthiness, validity and reliability 

Trustworthiness  

Lincoln and Guba (1985) suggested four criteria for establishing trustworthiness in qual-

itative studies: credibility, dependability, confirmability and transferability. In the quali-

tative studies (I-III), patients were chosen using a purposive and consecutive sampling 

strategy, aimed at gathering a multiplicity of experiences to enhance credibility (internal 

validity). Credibility refers to the extent to which the findings of a study are true, and 

whether they accurately reflect the aim of the research and reality in general throughout 

the research process. A deeper understanding of personal situations in their context over 

time may contribute to credibility in these longitudinal qualitative studies. Interaction be-

tween the researcher and the patients over time helps build a trusting relationship (Lincoln 

and Guba 1985). The procedure to conduct the thematic analysis aims to meet the trust-

worthiness criteria outlined by Lincoln and Guba were following a six-phased method 

(Nowell et al. 2017). The six phases establishing trustworthiness during each phase of 

thematic analysis is a reflective process over time and moving back and forward between 

phases.  
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Dependability (reliability) refers to the stability of data, the extent to which it is true and 

represents the reality of the patients and whether the findings are consistent. Dependabil-

ity is strengthened by using triangulation and peer-debriefing. Confirmability (objectiv-

ity) means that the findings are not an outcome of the subjectivity or bias of the researcher, 

and quotations were used in the findings to illustrate the patients’ actual words.  

 

The researcher’s pre-understanding involved experience with patients with cancer in the 

gastrointestinal tract in an inpatient setting. The majority of the interviews were con-

ducted in the patients’ homes. The researcher had no caring relationship with the patients 

in the qualitative studies, but had relatively long clinical experience as a nurse in cancer 

care, as well as experience of communication with patients with cancer.  

 

The various steps in the research process are carefully described to make the research 

confirmable and to provide an audit trail (Lincoln and Guba, 1985). More than one re-

searcher was involved in the analysis during the initial stage and throughout the process, 

a procedure which is known as researcher triangulation (Nowell et al. 2017). In order to 

make the findings more trustworthy, the analysis was subjected to peer debriefing and 

was continuously scrutinised by the research team (Lincoln and Guba 1985, Patton 2015).  

 

Transferability (external validity) involves the extent to which findings can be transferred 

into other similar contexts, as noted by Lincoln and Guba (1985). To make these studies 

more transferable, descriptive information was presented about the participating patients 

(sampling) and settings involved. This makes it possible for the reader to evaluate and 

apply the results to other contexts or patient groups.  

  



 

50 
 

Validity and reliability 

The OANQ was constructed from experiences in clinical practice, interviews and obser-

vational studies. The above-mentioned method used to elaborate the questionnaire indi-

cates strong content validity (Mokkink et al. 2010). Reliability were tested using the Swe-

dish version of the OANQ. A test-retest of the Swedish version of the OANQ was per-

formed via the mobile-phone based system to evaluate the reliability (Gustafsson et al. 

2016).    

 

The test-retest reliability of the OANQ was assessed using paired samples t-test,  

intraclass correlation (ICC) and weighted kappa. A paired samples t-test did not reveal 

any significant differences for the three domains between the two tests. ICC for side ef-

fects show that 69% indicates excellent reproducibility, 24% fair to good reproducibility, 

and 7% poor reproducibility. ICC for items on daily activities; 83% indicates excellent 

reproducibility, 10% fair to good reproducibility, and 7% poor reproducibility (Gus-

tafsson et al. 2016).  

 

To estimate reproducibility by quantifying the concordance of the same subject for re-

peated measures, weighted kappa was used and showed overall feasibility. Weighted 

kappa for side effect items; 59% almost perfect agreement, 28% substantial agreement, 

10% moderate agreement, and 3% fair agreement. Weighted kappa for effect on daily 

activities items; 52% almost perfect agreement, 38% substantial agreement, 7% moder-

ate agreement, and 3% fair agreement (Gustafsson et al. 2016).  

 

Cronbach’s alpha was calculated to evaluate the internal consistency. Internal consistency 

indicated that the questionnaire in total had good reliability, test 1= α >0,929 and test 2= 

α >0,935. Cronbach’s alpha for each body locations (domains) were lower than in total. 

For example, the domain upper extremity (items 1-10) test 1= α >0,854 and test 2= α 

>0,851 (Gustafsson et al. 2016). Cronbach’s alpha for all items was α >0.9 and corre-

sponded with the well-known problem with multi-item scales (Polit 2014). OANQ can 

contribute to the monitoring and follow-up of OXA treatment administered via a patient-

reported mobile-phone system, but further psychometric testing is needed.  

 

 



 

51 
 

 

Validity testing of the paper version of the OANQ was evaluated earlier using compara-

tive analysis with FACT/GOG Ntx, and both instruments assessed similar constructs. 

Pearson’s correlation analysis was carried out, and showed a significant correlation be-

tween the FACT/GOG and the OANQ (-0.73; p<0.001), and between the Ntx-subscale 

and the OANQ (-0.84; p<0.001), indicating a significant negative impact of patient-re-

ported neurotoxic side effects on daily activities and quality of life. This showed that both 

instruments were assessing a similar construct (Driessen et al. 2012).  
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RESULTS 

The studies are presented in chronological order and summarised at the end of this results 

section.  

Documentation of neurotoxicity in medical records 

In study I, the patients in the reviewed medical records were aged between 37-80 years 

(median 64). Of the identified patients, 35 were men (57%) and 45 patients (74%) had 

colon cancer, 15 (25%) had rectum cancer and one patient had both colon and rectum 

cancer. Doses of OXA were between 120-2940 mg/m2 (median 1080 mg/m2). The mean 

number of OXA treatments was 5.43 (SD ±2.36).  

 

The three most common side effects identified in the medical records were cold sensitiv-

ity, tingling in the hands, and numbness in the hands. Cold sensitivity was the most re-

peated term in the medical records (Table 6). It was described as a problem with cold in 

general or in specific areas, such as the mouth, throat, face, hands and feet, and was doc-

umented in 39 of the 61 medical records of participating patients. No documentation on 

sensitivity to cold was found after OXA treatment was completed. Forty-nine patients 

(80%) had documented neurotoxic side effects during chemotherapy, and 21 patients 

(35%) had neurotoxicity documented in their medical records after OXA treatment was 

completed. Seventeen (28%) patients had reduced OXA dose because of troublesome 

neurotoxic side effects.  

 

Table 6. Number of patients with neurotoxicity and frequency of words in medical records (n=61). 

 

Neurotoxic side effects No of patients Frequency of words 

 

Cold sensitivity 39 (64%) 110 

Tingling in hands 38 (62%) 88 

Numbness in hands 21 (34%) 70 

Numbness in feet 20 (33%) 53 

Tingling in feet 17 (28%) 40 

Muscle cramps 9 (15%) 18 

Taste changes 9 (15%) 10 

Muscle weakness 7 (11%) 9 

Balance problems 7 (11%) 7 

Dysphagia 4 (6%) 4 

Nerve pain 3 (5%) 4 

Breathing difficulties 3 (5%) 3 
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The verbatim statements from the patients’ medical records were clustered and analysed.  

Analysed both in terms of description and interpretation to understand the meaning of 

categories. Three categories were identified in the qualitative interpretive part; acute neu-

rotoxicity, chronic neurotoxicity and degree of neurotoxicity.   

 
Acute neurotoxicity included mostly side effects documented half an hour to an hour after 

the start of infusion. Cold sensitivity was the most common documented side effect (Table 

6). It was repeated 110 times in the records under on-going treatment. No documentation 

was found about cold sensitivity after OXA treatment was completed.  

 

Chronic neurotoxicity included documented text after completed OXA treatment. Numb-

ness in the hands and feet, clumsiness, and some sensory disturbance were common. Side 

effects were documented a long time after OXA treatment was completed, and sometimes 

the delay was up to one year or more after the treatment. In the analysis these side effects 

were interpreted as chronic neurotoxicity. In the records, chronic neurotoxicity was often 

documented in association with a patient’s well-being. This way of pointing out patients’ 

wellbeing and adding the neurotoxic problem was interpreted and understood as minimi-

zation of chronic neurotoxicity. 

 

In the category, degree of neurotoxicity, a subjective judgement by the health profession-

als was documented in the medical records. Free descriptions were used such as: some, 

little, much better and a lot of neurotoxic side effects. No formal measurement of the 

degree of neurotoxicity was documented by the healthcare professionals. 
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Experiences of neurotoxic side effects and impact on 
daily life 
 

The two qualitative studies (studies II and III) contribute to knowledge about how patients 

endure neurotoxic side effects early in the treatment phase, and how they learn to live 

with neurotoxicity in the long term. Patients endure and manage their side effects in dif-

ferent ways, involving self-care strategies to restore normality in their daily lives. All 

patients stated that the cancer itself, as well as the treatment, had an impact on them and 

their life situation. They were living with a life-threatening disease, and were also trying 

to manage the side effects of treatment. They were all therefore coping with side effects 

and at the same time hoping to be cured.  

 

In study II, the aspect foremost in the patients’ minds at the beginning of treatment was 

survival, and patients were therefore prepared to endure severe neurotoxic side effects. 

They coped with the neurotoxicity, but at the same time were trying to maintain a positive 

attitude and think about the future. Early in the treatment period the most common neu-

rotoxic side effects were sensitivity to the cold and tingling in the hands, feet and face. 

Daily activity and social life were affected by these side effects. In study II, one main 

theme were identified. The main theme was “Endure neurotoxic side effects”.  

 

Sensitivity to cold affected daily life in different ways and situations, and it was common 

to adapt in different ways. The cold climate outside meant that patients did not go out-

doors. They had to adapt to handling cold food and beverages, and contact with the freezer 

or refrigerator. The patients needed to find different ways of performing these tasks. 

Sometimes the best way involved planning, or modifying and changing habits. One fre-

quently used strategy was to accept help from family members, partners and friends, who 

were used as assistants.  

 

To continue activities as usual, patients needed to plan carefully. Another strategy was to 

change routines they had had for many years, and develop new ones. Changed habits and 

lifestyle affected patients emotionally, and feelings of sadness were common.  
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However, the patients adapted to the situation with coping strategies. They did not con-

sider their side effects severe, but they were distressed about the way the neurotoxicity 

barrier affected their ability to carry out daily activities. The main results showed that at 

the beginning of the treatment phase they endured the neurotoxic side effects in expecta-

tion of a cure (study II). The analysis of the post-treatment interviews (study III) resulted 

in four themes. The themes, presented in chronological order in Figure 8, illustrate the 

trajectory of side effects and their impact on the patients' daily lives.  

 

 

 

Figure 8. The themes illustrate the trajectory of neurotoxic side effects  

 

 

When the chemotherapy was over, the patients’ minds focused on being cured. The treat-

ment was hard, but they managed it because they trusted the healthcare service and believed 

in a cure. They still had neurotoxic side effects but they hoped these would disappear. The 

patients had thought it would take some time. They looked forward to being healthy again 

and living a normal life. The patients had expectations of a cure and were living in the hope 

that this difficult situation would come to an end.  

 

Three months after they had finished the OXA treatment, the patients had doubts. There 

was a sense of feeling unsure about the neurotoxic side effects and the prognosis of these 

symptoms. The patients had doubts about their ability to manage the side effects and about 

their future. Different strategies were used to manage the situation. The patients experi-

enced a strange feeling in their bodies and reprioritised or avoided activities as a result of 

the side effects.   

“I should start walking and exercising again, but I haven’t been able to. I 

have some kind of imbalance and feel insecure” 

During OXA-
treatment

• Enduring 
neurotoxic side 
effects

End of chemotherapy 
interviews

• Expectation of cure

3-month follow-up 
interviews

• Doubt

6-month follow-up 
interviews

• Normalisation

1 year follow-up 
interviews

• Learning to live 
with neurotoxity
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After six months, the patients started to adapt to the neurotoxic side effects. They had their 

own intellectual argument for persuading themselves to live a normal life even though they 

still had symptoms. They were grateful to be alive, and also grateful that some of the side 

effects had disappeared. The patients had made a number of adaptations to manage their 

life situation, and had also conditioned themselves to live with neurotoxicity. Despite this 

neurotoxicity in their daily lives, they argued that their life situation had normalised. Ad-

justing and reprioritising activities made the patients act normally, as they usually did. 

Sometimes adjustments were not enough, and then they just ignored the symptom.  

“I feel the symptoms all the time, I try not to think about it” 

 

After a year the patients had learned to live with neurotoxicity. They had learned to ignore 

the side effects and accept the feelings of distress. They avoided activities and this made 

them sad. They had learned to live with neurotoxicity, but if the symptoms worsened, they 

would be hard to manage. 

“You learn to live with this unpleasant feeling in the hand and feet, I mean 

that I could have been dead today” 

 

They thought about the future and about the possible relapse of the cancer. They had 

learned to stand the neurotoxic side effects, but if they would be worse, that would be 

hard to take.  

“I don’t want the symptoms to increase. I can stand them as they are to-

day, but if the symptoms should be worsen, it would be hard” 

 

 

The patients pointed out that they didn’t have the same energy as before the chemother-

apy. The neurotoxic side effects decreased their energy.  
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Real-time longitudinal patient-reported neurotoxicity, 
and impact on daily activities  
 

All patients in study IV reported multifactorial neurotoxic side effects during the 227 

cycles (1-11 cycles, mean 5 cycles) with OXA. The total dose of OXA they received 

varied between 120-2428 mg/m2 (mean 925 mg/m2) and the mean dose for each chemo-

therapy cycle was 185mg/dose (75-293 mg/m2).  

 

Patients withdrew from the study at different time points: two died, nine discontinued 

because of their state of health and three had technical/practical problems. The response 

rate during the OXA treatment (cycle 1-11) was 76%, during the follow-up period 55%, 

and 70% in total. Post treatment, the number of returned questionnaires after three months 

was 20 (56%), after six months 20 (61%), after nine months 20 (61%) and after 12 months 

13 (41%). In terms of returned questionnaires, the range was 1-26 and the mean 8/patient. 

No internal data were missing (Figure 9). 

 

Figure 9. Number of patients at different time points.  
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The dose of OXA varied between 1-11 cycles, and also the number of patients (Table 7).   

Table 7. Dose of Oxaliplatin, mg/m2 /cycle.                  

 

 
Cycle Mean Standard 

Deviation 
Minimum Maximum No of patients 

1 214 54 120 292 46 

2 204 55 110 292 39 

3 182 61 90 292 37 

4 178 59 90 292 32 

5 175 51 90 270 28 

6 169 55 80 270 25 

7 159 43 90 240 9 

8 132 46 75 170 5 

9 97 26 75 125 3 

10 93 25 75 110 2 

11 75 . 75 75 1 

 

 

 
 

 

No statistical differences were found in age or gender between the participating patients 

and the patients who declined to participate in the study. The 46 patients who were not 

included (assessed for eligibility) were between 43 and 75 years of age (mean 61), and 

29 were men (63%).  

 

All patients in the study reported neurotoxicity. A majority of the patients reported cold-

precipitated tingling, burning pain or discomfort, and throat discomfort during OXA treat-

ment. Oral/facial neurotoxic side effects were frequently reported during OXA treatment, 

but decreased after the treatment. Some of the face-related side effects, such as problems 

with eyelids or pain in the ears, remained relatively unchanged throughout the study pe-

riod.  
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Tingling in the upper extremities was reported by the majority during treatment, and sig-

nificant differences were found between baseline and 3, 9 and 12 months follow-ups. Half 

of the patients had difficulties perceiving differences between rough and smooth surfaces 

and significant differences were found between baseline and 9 months follow-up. One 

year after treatment, numbness in the lower extremities were significant different from 

baseline. Differences between some of the time points for each item are presented in  

Table 8.  

 

Table 8. Patient-reported neurotoxicity differences between time-points for each item. 

 

 

 

Abbreviations: Time-points; C1, d-1 =Cycle 1, day before OXA treatment, C5, d2= Cycle 5, 2 days after 

OXA treatment, % =percentage of patients with neurotoxicity, P= p-value.  

p < 0.05 was considered significant.  
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Differences between the time points Cycle 1 day 2, Cycle 2 day 2 and 12 months follow- 

up were also tested for each item. Between Cycle 1 day 2 and Cycle 2 day 2 the result 

show significant differences in the item “tingling in upper extremity” (p= 0,031) and be-

tween Cycle 1 day 2 and 12 months follow-up in the item “jaw pain” (p= 0,031).  

Between Cycle 2 day 2 and 12 months follow-up the results show significant differences 

in the items “throat discomfort” (p= 0,004) and “tingling in mouth” (p= 0,031).  

  

The patients reported impact on daily activities due to the neurotoxic side effects. In the 

long-term perspective, side effects in the lower extremities were reported as having influ-

ence on patients’ daily activities. The results show significant differences between base-

line data, and nine of the patients had not returned to baseline after one year. The nine 

patients who still reported neurotoxicity and effect on daily activities were between 54 

and 68 years of age (mean 65, SD ±4). Seven of them were men (78%).  

The four patients who did not report side effects after one year were all females (61-69 

years, mean 64).  

 

Figure 10 a-c presents the progression of symptom severity of neurotoxic side effects and 

their impact on the patients' daily activities for each item in the OANQ. Three body loca-

tions are presented (Figure 10 a-c). 
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Figure 10a. Patient-reported neurotoxic side effects and impact on daily activities in upper extremity (arms 

& hands) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 a. Patient-reported neurotoxic side effects and impact on daily activities in upper extremity (arms 

& hands) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 a. Patient-reported neurotoxic side effects and impact on daily activities in upper extremity (arms 

& hands) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 b. Patient-reported neurotoxic side effects and impact on daily activities in lower extremity (legs 

& feet) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 b. Patient-reported neurotoxic side effects and impact on daily activities in lower extremity (legs 

& feet) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 b. Patient-reported neurotoxic side effects and impact on daily activities in lower extremity (legs 

& feet) items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 c. Patient-reported neurotoxic side effects and impact on daily activities in oral/facial side ef-

fect items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on 

daily activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: 

cycle number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 c. Patient-reported neurotoxic side effects and impact on daily activities in oral/facial side effect 

items. Graded as follows: 0= “No side effect”, 1= “Hardly any” and 5= “Very much”. Impact on daily 

activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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Figure 10 c. Patient-reported neurotoxic side effects and impact on daily activities in oral/facial side effect 

items. Graded as follows: 0= “No side effects”, 1= “Hardly any” and 5= “Very much”. Impact on daily 

activities: 0= “No effects”, 1= “Hardly bothered at all” and 5= “Extremely bothered”. Time axis: cycle 

number (C No.), day before OXA treatment (d-1) and 2 days (d2) post OXA treatment. 
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The Neurotoxicity Index combining the grades for severity of neurotoxic side effects and 

their effect on daily activities, and has the potential to measure from 0 to the highest score 

870.  

Gender distribution in follow-up (male/female): 3 months (55 %/45 %), 6 months (50 

%/50 %), 9 months (40 %/60 %) and 12 months (46 %/54 %). No statistically significant 

differences were noted between genders except for the time point Cycle 6, day 2  

(p= 0,043). In Figure 11, the mean of the Neurotoxicity Index is presented over time 

separated by gender (descriptive data). 

 

 

 

 

 

 

Figure 11. The Neurotoxicity Index (mean) separated by gender (descriptive data). Time axis: cycle number (C 

No.), day before OXA treatment (d-1) and 2 days (d2) after OXA treatment. Gender distribution in follow-

up (male/female): 3 months (55 %/45 %), 6 months (50 %/50 %), 9 months (40 %/60 %) and 12 months 

(46 %/54 %). Lines are dashed where there are few patients.  
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Results show significant differences in Wilcoxon signed rank test between the baseline 

data in the Neurotoxicity Index, Cycle 5, day 2 (mean value of end of therapy) (p= 0,008) 

and follow-up at 3 (p= 0,012), 6 (p= 0,018), 9 (p= 0,008) and 12 months (p= 0,028). No 

significant differences were found between Cycle 5, day 2 and the follow-up at 3, 6, 9 

and 12 months.  

 

For the purpose of this longitudinal design, a mixed effects model for repeated measures 

illustrates patient-reported outcomes of the Neurotoxicity Index at different time points 

in Figure 12.  

 

 

 

Figure 12. Repeated measures with a mixed effects model illustrate patient-reported outcomes of the Neu-

rotoxicity Index at different time points. The index is presented as mean with a 95 % confidence interval 

adjusted for covariates (age, gender and OXA dose per cycle).  
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The summary of results shows a high prevalence of patient-reported neurotoxic side ef-

fects and impact on daily activities. The side effects changed in character and body loca-

tion over time, and the most frequently assessed side effects during OXA treatment were 

cold-precipitated tingling in the upper extremities and mouth/throat. Patients’ physical, 

psychological, emotional and social lives were affected, e.g. family roles, hobbies, social 

activities and the ability to work. Patients endured side effects early in the treatment 

phase, but after one year post treatment they had learned to live with neurotoxicity and 

discomfort. After one year, their daily lives were mostly affected by numbness and tin-

gling in the legs but also tingling in the upper extremities. Patients endured and adapted 

to side effects in their daily lives, and developed strategies to minimise them, for example 

by avoiding activities or changing past habits to meet universal and health-deviation self-

care needs (Figure 13).  

 

 

 

Figure 13. Experience of neurotoxic side effects and self-care abilities to meet universal and health devia-

tion self-care needs. Figure inspired by Orem (2001). 
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Capacity and strategies for self-care included support and help from family members and 

avoiding activities. In relation to the theoretical framework, it is on a partly compensatory 

level. Patients reprioritised activities, and used strategies to mitigate unpleasant feelings. 

In other words, patients endured and coped with their side effects in different ways, de-

veloping self-care strategies to restore normality. Patients who had symptoms when the 

therapy ended experienced feelings of sadness and discomfort, as they had thought that 

symptoms would disappear when the OXA-chemotherapy ended. At the end of the treat-

ment, patients perceived it had been difficult to talk about their side effects, and they had 

not known where to contact the healthcare provider. Supportive and educative nursing 

care is needed both in the short and long term.   

 

Synthesised results in relation to the theoretical framework, illustrated in Figure 14.   

 

 

Figure 14. Patient with neurotoxic side effects, influenced by Orem’s three nursing systems (Orem, 2001). 
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DISCUSSION 

Discussion of results 

Patient perspectives on neurotoxic side effects and impact on 

daily life 

 

The main focus in this thesis was to explore OXA-induced neurotoxic side effects in pa-

tients with CRC, and expand current knowledge about the influence of these effects on 

patients’ daily lives. The thesis focuses on patients’ perceptions and patient-reported out-

comes of neurotoxic side effects.  

The main results in the thesis show that patients reported and experienced considerable and 

multifaceted neurotoxic side effects, which had an important impact on their daily activi-

ties. Literature searches have so far shown that no previous studies in the CRC population 

have evaluated longitudinal real-time reported outcomes of neurotoxic side effects or their 

impact on daily activities (IV), which also probably makes the longitudinal interview study 

unique (II+III).  

Trajectories on neurotoxicity showed that the side effects changed in character and loca-

tion in the body over time. The most frequently assessed neurotoxic side effect during 

OXA treatment was cold-precipitated tingling in the upper extremities and mouth/throat 

(IV). At the beginning of the chemotherapy, the patients endured the neurotoxic side ef-

fects in the hope they would be cured, and their survival instinct was predominant (II). 

This is in agreement with previous research (Arndt et al. 2004, Chao et al. 2015, Chen et 

al. 2012, Drageset et al. 2016). Patients reported neurotoxic side effects one year after 

OXA treatment, mainly numbness and tingling in the legs, which affected their daily lives 

(IV). These results are in agreement with a study by Tofthagen (2010b) where numbness 

also was reported by the patients and interfered with the daily life (Tofthagen 2010b). 

Experiences of neurotoxicity depended on the patient’s specific life situation. At first 

glance it seemed to be only physical and functional, but it also affected the patient’s social 

life and roles (II+III).  
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Patients experienced interference with activities in their daily lives. Family roles, hobbies, 

social activities and the ability to work were affected. They reprioritised activities, and 

used strategies to reduce the unpleasant feeling (II+III). A number of factors affect how 

patients perceive their health, e.g. motivation, coping strategies, access to healthcare sys-

tems, social support, individual values and health behaviours (Bowling 2002, Gonzalez-

Saenz de Tejada et al. 2016). Psychological distress is reported as a negative factor in 

terms of how patients with CRC perceive their health (Aminisani et al. 2017, Mosher et 

al. 2017). The results also indicated that positive thinking about the future was an im-

portant issue in terms of managing the situation (III). This is in agreement with earlier 

studies on coping processes and cancer (Chen et al. 2012, Pama et al. 2017).  

 

The patients with family and small children at home had problems coping with the situ-

ation (II+III). Their responsibility for their family led to considerable difficulties in 

daily life. Retired patients and those who lived alone seemed to adapt more easily be-

cause they were able to modify their situation and take more time, and these findings are 

similar to an earlier study (Tan et al. 2015). Common strategies for coping with neuro-

toxic side effects in daily life involved avoiding triggering difficult situations (II+III). 

Support from family members or life partners was common. Earlier studies have noted 

that partners and social support play an important role in restoring normality during the 

cancer trajectory, and our findings seem to be similar (Forsberg and Cedermark 1996, 

Madsen and Handberg 2018, Sjovall et al. 2011, Stuhlfauth et al. 2017).  

 

The specific, individual challenges involved in the neurotoxic side effects forced the 

participating patients to adjust in order to reduce and minimise the impact on their daily 

lives. Patients customised these adjustments to the specific situation in each specific 

context (II+III). Previous studies have shown that difficulty in carrying out daily activi-

ties is a predictor of the use of healthcare services, specifically in elderly people (Dun-

lop et al. 1997, Mor et al. 1994). The patients in this thesis were forced to use family 

members as assistants to manage daily activities (II+III). Daily activity is necessary for 

everyday care and also important in terms of an independent life (Catt et al. 2017, 

Mlinac et al. 2016, Okamoto et al. 2012). Making adjustments to life, avoiding trigger-

ing difficult situations and trying to be independent of family could cause psychological 

distress, which is known to be a negative factor in terms of how CRC patients perceive 

their state of health (Aminisani et al. 2017, Mosher et al. 2016, Mosher et al. 2017).  
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The patients included in this thesis reported neurotoxic side effects and an impact on their 

daily activities (IV). A contradictory result noted by Paul et al. (2016) is that a minority 

of patients with CRC experienced problems in their daily lives 2 years after diagnosis. 

The focus in this particular trial involved disease-related factors and data on treatment 

outcomes. Neurotoxicity was not studied. Previous qualitative research is sparse on pa-

tients’ experiences of chemotherapy-induced neurotoxic side effects (Bennett et al. 2012, 

Tanay et al. 2017), further evidence that the findings in this thesis contribute new 

knowledge and insights (II+III).   

 

There is a discrepancy between the perspectives of patients and healthcare professionals 

in terms of neurotoxicity as a side effect. The documentation in the patients’ medical 

records indicated that patients felt well and felt really good except for the neurotoxicity 

(I), yet the patients in study II and III had reported neurotoxicity and changes to their 

habits and lifestyle and also reported that the neurotoxic side effects had affected them 

emotionally. Cold sensitivity was documented in 39 patients’ (64%) medical records (I), 

but the patient- reported outcomes show that the majority of the included patients in study 

IV reported cold sensitivity. Numbness was documented in one third of the patients (I), 

but in the patient-reported outcomes it was more common (IV). This discrepancy is in 

agreement with previous studies showing that patients reported significantly greater neu-

rotoxic side effects than were reported by healthcare professionals, and retrospective as-

sessments show a lower severity of neurotoxicity (Alberti et al. 2014, Cirillo et al. 2009, 

Coolbrandt et al. 2011).  

 

This thesis involved a homogenous patient population with CRC which was undergoing 

adjuvant postoperative OXA treatment. The different prevalence of neurotoxicity in ex-

isting studies, could be explained by the use of mixed cohorts (curative and palliative 

intentions), cross-sectional designs and retrospective assessments (Briani et al. 2014, 

Hsieh et al. 2016, Kidwell et al. 2012, Park et al. 2012, Park et al. 2013). On the other 

hand, a study by Rohrl et al. (2016) investigated the symptom burden of CRC patients 

with curative versus palliative chemotherapy, and no significant differences were found 

between the two groups. Regardless of the treatment intention, patients experienced many 

symptoms (Rohrl et al. 2016).  
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Results from the meta-analysis by Seretny et al. 2014, show that neurotoxicity falls over 

time, and approximately one-third of patients can expect to have chronic neurotoxicity 

six months or more post chemotherapy (Seretny et al. 2014). While the severity of neu-

rotoxicity can improve after OXA discontinuation, a study show that more than half of 

the patients still had side effects at one year after discontinuation (Kim et al. 2018). The 

results from study IV seem to be similar, and patients still reported neurotoxicity after 

one year. This longitudinal progression of neurotoxicity (IV) also seem to differ from 

earlier results (Argyriou et al. 2014, Beijers et al. 2014). The results (IV) showed a higher 

prevalence of neurotoxicity, in contrast to earlier studies. Earlier studies results showed 

partly resolved neurotoxicity in about 40% of the patients and after 6-8 months com-

pletely resolved neurotoxicity one year after OXA treatment (Argyriou et al. 2014, Beijers 

et al. 2014).  

 

The prevalence of side effects can be lower when data are collected from healthcare pro-

fessionals and there is considerable inter-rater variability as is known from earlier re-

search (Alberti et al. 2014, Brewer et al. 2016, Haryani et al. 2017, Le-Rademacher et al. 

2017). From the one year time point (IV) only thirteen questionnaires were available (nine 

reported neurotoxicity), and it is not possible to draw significant conclusions.  

 

There may be an advantage that the patients in the study (IV) were observed and dose-

adjusted to a greater extent. However, a study by Iveson et al (2018) showed that 3-

months of OXA-containing adjuvant chemotherapy was non-inferior to 6-months of the 

same treatment for patients with stage II (high-risk) and stage III CRC and was associated 

with reduced neurotoxicity and improved health-related quality of life. Shorter treatment 

duration leads to similar survival outcomes with better health-related quality of life (Ive-

son et al. 2018). 
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According to the gender distribution during the study period, no statistically significant 

differences were noted between genders except for one time point (IV). The results show 

significant differences between baseline data, and nine of the patients had not returned to 

baseline after one year. Seven (78%) of them were males (IV). Results from Bakogeorgos 

and Georgoulias 2017, show that sex (female), are a suspected risk factor (Bakogeorgos 

and Georgoulias 2017). It is not possible to draw significant conclusions, but one specu-

lation could be that females in this cohort reported more side effects and were dose-ad-

justed more during treatment, and had fewer side effects post OXA treatment.  

 

In their assessments, the patients reported scores of up to 148 on the Neurotoxicity Index 

(IV), and the Neurotoxicity Index has the potential to measure up to 870. An earlier study 

coined the metaphor “background noise” to illustrate the essence of neurotoxicity in eve-

ryday life. Neurotoxic side effects may be in the background and not always the central 

focus (Bakitas 2007). It could be speculated that a Neurotoxicity Index up to 148 indicates 

a background noise, as noted by Bakitas. Neurotoxic side effects could be overshadowed 

by other symptoms. We may rather discuss symptoms that we can put into action more 

easily. A previous cross-sectional study on patients with CRC reported numbness/tingling 

in the hands and feet as a highly prevalent symptom in relation to a range of other symp-

toms (Pettersson et al. 2014). However, even if the Neurotoxicity Index was relatively 

low, the qualitative interviews showed that neurotoxicity interfered with the patients’ 

daily lives in different ways.    
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Neurotoxic side effects and self-care 

 

Three out of four studies (II-IV) in this thesis relied on patients’ perceptions and patient-

reported outcomes of neurotoxic side effects. Early assessment and detection of neuro-

toxic side effects are important in terms of reducing and eliminating chronic neurotoxic 

side effects later on. Patient-reported outcomes in real time, as used in this thesis, could 

be a valuable form of individualised monitoring. Current research (Majithia et al. 2016) 

indicates a need for patient-oriented evidence of long-term follow-up of neurotoxic side 

effects in terms of underestimated side effects and assessment of how they function. Ac-

cording to the International Classification of Functioning, Disability and Health (ICF), 

the functioning or disability of an individual takes place in a specific context which in-

volves dynamic interaction between environmental and individual factors (WHO 2001).  

Orem also states that self-care can be influenced by a range of factors (age, gender, envi-

ronment, family, healthcare system). The patients are not isolated from their environ-

ments. Environments can affect lives in different directions, both positively and nega-

tively (Orem 2001). 

 

Actions for managing neurotoxicity are limited (Cheng et al. 2015, Kuriyama and Endo 

2018, Majithia et al. 2016). Hyper acute neurotoxic side effects can be predictors of OXA-

induced chronic neurotoxicity (Argyriou et al. 2008, Tanishima et al. 2017). Preventing 

chronic neurotoxicity depends on the dosage and the length of the OXA treatment, and 

therefore it is important to monitor the patients (Gebremedhn et al. 2018). It is also im-

portant that self-care activities are undertaken at the supportive and educational level 

(Orem 2001), making patients aware of the importance of reporting side effects. Patients 

with OXA-induced neurotoxic side effects may need support from family members, and 

health care in both the short and long term in order to maintain their health (II+III). There 

is considerable involvement in self-care interventions in patients with cancer, which stim-

ulate understanding of the side effects of treatment. Being supported and educated (Orem 

2001) may reduce distress and improve perceptions of confidence and control. Interven-

tions which improve self-care and self-management in long-term care planning (Boger et 

al. 2015, Chodosh et al. 2005, Hammer et al. 2015, McCorkle et al. 2011) support patients 

in managing symptoms during the treatment phase (Henoch et al. 2018, Tofthagen et al. 

2016, Tofthagen et al. 2013b).  
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Self-care interventions can improve patients’ involvement in their care (Jorgensen et al. 

2015, Kidd et al. 2008, Kidd et al. 2009, Richard and Shea 2011), but more interventions 

that can be applied in the patients daily activities is needed (Boland et al. 2018). The 

patients in this thesis undertook self-care at the partly compensatory level (Orem 2001) 

by adjusting their daily lives, and by seeking support and assistance from family members 

and others (II+III).  

 

A study by Smith et al. (2014) noted that many nurses were unaware of which drugs were 

neurotoxic. The survey indicated that nurses caring for patients with neurotoxicity wanted 

more education about available assessment options and treatments (Smith et al. 2014). 

There are a number of different tools, and consensus needs to be established on a gold 

standard for promoting optimal assessment strategies (McCrary et al. 2017). Identifying 

side effects early in treatment, including effective reporting and assessment, may be a 

way of addressing neurotoxicity (Moore et al. 2015). Assessment in real time could be a 

solution to identify patients in early stage of treatment.  

 

Patient reported information and PROMs include patients’ descriptions of their experiences 

and also quantified reports of perceived health (Foskett-Tharby et al. 2017).  Screening for 

chemotherapy-induced neurotoxic side effects using ePRO-systems, and monitoring by 

mobile phones, could help identify high-risk patients in need of further evaluation and 

healthcare intervention. Screening for side effects using mobile-phone technology could 

also help identify patients requiring further evaluation and healthcare intervention (Dick-

inson et al. 2014, Drott et al. 2016, Halleberg Nyman et al. 2017, Langius-Eklof et al. 2017, 

Maher 2013).  

 

Structured assessment can support healthcare professionals in being supportive and 

providing education. It can also make it easier to follow the progression of neurotoxicity 

and give continuous information, as well as providing supportive care and intervention 

both during and after OXA treatment. It can aid the dialogue on treatment decisions, sup-

port patients in adapting their everyday lives and improve knowledge about neurotoxic 

side effects both in the short and longer perspective. The nurse’s responsibility is to sup-

port patients with cancer in promoting self-care to maintain health (Orem 2001).  



 

81 
 

Wickham (2007) suggested that nurses need more information about how to plan and 

implement skilled care of patients at risk of perceived or chemotherapy-induced neuro-

toxicity (Wickham 2007). Nurses play an important role in patient-reported outcomes and 

in assessing neurotoxic side effects, and effective identified symptom follow-up can re-

duce prevalence, severity and distress (Fox et al. 2017, Kolb et al. 2018).   

 

From a patient perspective, the quality of supportive care can be considered a result of 

the extent to which needs and side effects are addressed (Tantoy et al. 2016). Some pa-

tients had difficulty addressing their side effects and unmet needs, so that their psychoso-

cial health may have been affected (Ross et al. 2002) and they may have had a poorer 

quality of life (Santin et al. 2015). At the end of the treatment, patients experienced diffi-

culty talking about their side effects, and did not know where to contact the healthcare 

provider (II+III). A study by Muntlin Athlin et al (2018) show that patients with cancer 

want to take part in the decisions, but they need to strive for support from health profes-

sionals to regain control. Nurses in cancer care need to support patients to provide person-

centred care (Muntlin Athlin et al. 2018). The patients included in this thesis reported 

neurotoxic side effects and an impact on their daily activities (IV) and managed their side 

effects in different ways, making use of self-care strategies to restore normality (II+III). 

Patients with OXA-induced neurotoxic side effects may need support both in the short 

and long term in order to maintain their health (II+III). 

 

Structured, real-time assessment of neurotoxicity can encourage nurses to be supportive 

and provide person-centred care. It might be important to follow the progression of side 

effects and fulfilled person-centred interventions and supportive care both during and af-

ter OXA treatment. It can aid the dialogue on treatment decisions, support patients in 

adapting their everyday lives and improve knowledge about neurotoxic side effects both 

in the short and longer perspective. And according to the National Healthcare program 

for cancer rehabilitation, supportive care over time is important. The goal is that all pa-

tients with cancer, along with their relatives, should be given the opportunity for rehabil-

itation based on their unique situation, needs and individual resources, which can change 

during the process. Cancer rehabilitation involves a holistic view in terms of seeing the 

whole person in a specific context (National Healthcare Program Cancer Rehabilitation 

2014).  
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Studies have shown that the incidence of OXA-induced neurotoxic side effects impact 

patients’ health-related quality of life (Jones et al. 2015, Miaskowski et al. 2017, Stefans-

son et al. 2016, Tofthagen et al. 2013a). Physical exercise is recommended in the National 

Healthcare program for cancer rehabilitation as a primary goal, to increase well-being 

during and after cancer treatment. For patients with neurotoxic side effects, exercise may 

be more difficult or impossible due to difficulty controlling the body and balance diffi-

culties. This can result in risk of injuries, and training may need to be carried out with 

instructions and support given. Positive effects of an exercise program on chemotherapy 

induced neurotoxicity have been reported. Patients need support to improve safety and 

compliance (Piringer et al. 2018, Zimmer et al. 2018). Findings from the interview study 

(III) showed that the patients had doubts about their ability to manage the side effects and 

about their future. The patients experienced a strange feeling in their bodies and reprior-

itised or avoided activities as a result of the neurotoxic side effects. They had a desire to 

start walking and exercising again, but they haven’t been able to. They expressed imbal-

ance and that they often felt unsafe (III).  

 

The diagnosis and treatment of CRC have an important impact on patients’ health as the 

results shows (II-VI). Patients have to cope with a number of physical, psychological and 

social consequences (Andrykowski et al. 2008, Harrison et al. 2011, Jorgensen et al. 2015, 

Ward Sullivan et al. 2018). Supportive care should be supplied both during and after 

treatment, and should aim to achieve the best possible health in terms of the individual 

patient’s daily life. Supportive care aims to minimise symptoms and side effects to im-

prove health (Weis and Geiser, 2014, Hellbom et al. 2011). A study by Drury et al. (2017) 

described support and communication as key issues in survivorship care of patients with 

CRC. If support and communication are inadequately addressed it may affect the patients’ 

well-being and health (Drury et al. 2017). Patients managed their side effects in different 

ways, making use of self-care strategies to restore normality, and reprioritising activities 

to reduce the feeling of discomfort (II+III). Patients who had symptoms after discontinu-

ation experienced feelings of sadness, as they had thought symptoms would disappear 

when chemotherapy ended. At the end of the treatment, patients experienced difficulty 

talking about their side effects, and did not know where to contact the healthcare provider 

(II+III).  
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Patients often strive for normality, but it is not a possible and a realistic goal for all pa-

tients. A systematic review and meta-synthesis show that unexpected symptoms can have 

a negative effect on patients who need to be better prepared for long-term symptoms. 

Clear communication from professionals may help patients to cope more efficiently (Ben-

nion and Molassiotis 2013). Effective strategies for giving patients understandable infor-

mation about their care is important in cancer care, and nurses need to identify patients’ 

health literacy level (Wittenberg et al. 2018). This is consistent with core competencies 

for nursing, involving the importance of person-centred care towards safe care and in-

volvement, clear communication, as well as clear and careful documentation (Swedish 

Society of Nursing). Patient-centred care is important and essential component of quality 

in cancer care. Patient-centred care is best assessed by patients’ self-reports and experi-

ences (Harrison et al. 2009, Zucca et al. 2014). Tailored supportive care is needed 

throughout the cancer trajectory and must be based on these patients’ self-care abilities. 

 

The main results of this thesis show that patients reported and experienced considerable 

multifaceted neurotoxic side effects, and that these impacted on their everyday activities.  

Patients reprioritised activities, and used self-care strategies to mitigate unpleasant feel-

ings to restore normality (II-III). Maybe it is still as a professor complained at one point, 

“to listen to patient´s experience is 1000 times better than not even dare to ask”. That 

patients learn to live with the neurotoxic side effects does not mean that we as profession-

als, can ignore these problems. Patients who had symptoms when the therapy ended ex-

perienced feelings of sadness and discomfort, as they had thought that symptoms would 

disappear when the OXA-chemotherapy ended. Neurotoxic side effects may extend the 

periods of sickness, affect the working ability and prolong suffering for patients. This 

places new demands on the rehabilitation for cancer care.  
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Methodological considerations 

This thesis is based on four studies using both qualitative and quantitative methods. Dif-

ferent research methods were used to collect and interpret data on the neurotoxicity phe-

nomenon in order to strengthen the results (Patton 2015, Polit and Beck 2016). The lon-

gitudinal methods provide an important basis for the thesis in terms of exploring OXA-

induced neurotoxic side effects in patients with CRC, and expand current knowledge 

about its influence on patients’ daily lives. A number of methodological strengths and 

weaknesses need to be taken into consideration.  

 

Study I 

 

The research for this study began with an investigation of medical records. Inclusion 

criteria meant that the pilot study used a relatively small number of patients’ medical 

records, but the findings provide valuable knowledge of existing documentation over a 

limited period. This retrospective study, which explored medical records documented 

during 2009-2010, gave a variety of information in terms of the data corpus. Patients 

who had been admitted at the beginning of 2009 had more extensive post-treatment in-

formation in their medical records than patients treated at the end of 2010. A predeter-

mined protocol was developed to investigate the documentation of patients’ neurotoxic 

side effects, influenced by the OANQ questionnaire. The protocol was tested on five 

medical records, and identified neurotoxic side effects sufficiently. Using a protocol, 

and testing it before it is used, contributes to the strength and feasibility of a study (Polit 

and Beck, 2016).  

 

Another aspect to consider is that the documentation in the medical records is a second-

ary source and does not involve patients’ own words/experiences; it represents the per-

ceptions of nurses and physicians in terms of oxaliplatin-induced neurotoxicity. How 

health professionals manage the documentation and what they write in the record will 

affect the outcome of this study (Polit and Beck, 2016).  
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The summative content analysis used in the thesis requires evidence of validity, which 

affects credibility. Internal consistency (credibility) shows that the evidence in the text 

is consistent with the description and interpretation. Subjecting the analysis and findings 

to peer-debriefing made them more trustworthy (Lincoln and Guba 1985, Polit and 

Beck 2016).  

 

Studies II-III 

 
These interview studies have a prospective design (interviewed when side effects occur) 

and have advantages compared to retrospective studies, which could be influenced by 

informants’ failure to recall situations (Farrall 2006, Murray et al. 2009, Holland et al. 

2004). In these studies, a purposeful and consecutive sampling strategy was used. The 

first ten patients who assessed neurotoxic side effects were asked to participate. The sam-

ple size of ten was chosen because of the amount of data these longitudinal interviews 

were expected to generate. More females were included in the study at baseline, a conse-

quence of the purposeful and consecutive sampling strategy. However, the gender distri-

bution at baseline could have affected the findings. These gender differences in terms of 

the occurrence of side effects were not acknowledged, and there was no mention of them 

in the literature. The participants were varied in terms of age and marital status.  

 

The interview guide was tested on the first patient, to confirm that it was appropriate, and 

the data from this pilot interview were included in the analysis. No patients declined to 

be interviewed, even though the interviews continued for 12 months after treatment. This 

probably indicated a need to share their experiences of neurotoxic side effects and the 

impact on their daily lives. The interviews were rich and informative, presenting detailed 

information about neurotoxicity and its impact on daily life. One of the participating pa-

tients had a sensory impairment, so the interviews were very short but informative. The 

quality of the interviews strengthens their credibility (Lincoln and Guba 1985). 
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In longitudinal study III, repeated interviews were conducted in order to improve under-

standing of the neurotoxicity phenomenon over time (Farrall 2006, Murray et al. 2009, 

Holland et al. 2004). This study overcame any failure to recall situations by providing 

opportunities to talk about neurotoxic side effects when they actually occurred and while 

they were affecting daily activities. The patients had the chance to talk about the same 

phenomenon repeatedly, and if experiences had changed as a result of contextual pro-

cesses, these changes could be verbalised. As the interviews were repeated, the researcher 

developed a relationship with the patients over time, which could have influenced data 

collection and interpretation. This influence could be both positive and negative (Farrall 

2006, Murray et al. 2009, Holland et al. 2004). The interviews were analysed themati-

cally. Alternative analysis methods like phenomenology were discussed at the start of the 

project, but thematic analysis was chosen. Thematic analysis can be adapted to existing 

data and provides both a description and interpretation. Thematic analysis is a flexible 

qualitative method, and can be applied across a range of epistemological approaches.  

 

Internal consistency (credibility) shows that the evidence in the text is consistent with the 

description and interpretation. In order to improve the validity of the findings, the analysis 

was subjected to peer-debriefing, and was continuously scrutinised by a co-researcher. 

Any discrepancies were resolved through discussion (Lincoln and Guba 1985, Braun and 

Clarke 2006). Braun and Clarke (2006) present a 15-point checklist of criteria for good 

thematic analysis, and these criteria were followed in an attempt to improve quality and 

trustworthiness. Nowell et al.’s (2017) six phases establishing trustworthiness during each 

phase of thematic analysis over time were also followed. More than one researcher was 

involved in the analysis during the initial stage and throughout the process to strengthen 

the results (Nowell et al. 2017).  
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Study IV 

For this prospective, quantitative, longitudinal, multicentre study, patients were recruited 

from four hospitals (two university hospitals and two regional ones). Recruiting patients 

was a challenge. During the recruitment period, parallel studies were recruiting from the 

same patient population, and there were also study-stop periods due to staff shortages. 

The sample size was therefore restricted. These patients undergo difficult treatment, and 

experience psychological stress, so taking part in a longitudinal study like this during and 

after treatment can be overwhelming. Seen from this perspective, the sample size is ac-

ceptable. Larger numbers of patients and longer follow-up periods will provide opportu-

nities to counterbalance atypical values, but large samples cannot ensure accuracy. A 

large sample is nevertheless preferable to a small one (Polit and Beck, 2016).  

 

The small sample size in the study may limit the generalizability of the study, but this 

longitudinal study defines the trajectory of neurotoxicity over time. In terms of selection 

bias, no statistical differences were found in age or gender between the participating pa-

tients and the patients who declined to participate.  

 

To reduce selection bias and sampling error, patients were included on the basis of the 

inclusion and exclusion criteria. It should be taken into consideration that there may be a 

risk that patients who were positive about the mobile phone system, participated to a 

greater extent. More males were included in the study (61%), and few patients were in-

cluded with an educational level lower than high school (11%).  

 

To prevent attrition bias and ensure low dropout rates, a reminder was send out to the 

patients’ mobile phones at 4pm. The patients had only one day to answer the questions, 

and only one reminder was sent out. There might have been a higher response rate in the 

follow-up post treatment if it was possible to have more than a day to answer the ques-

tions. One possible explanation for the high response rate during ongoing treatment is the 

Hawthorne effect, in the sense that patients answered the questionnaire more intensely 

and received more feedback from the healthcare professionals (McCambridge et al. 

2014). There may also be an advantage that the patients in the study were observed and 

dose-adjusted to a greater extent, which resulted in fewer experienced and reported side 

effects.  
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The response rate was relatively high (76%) during ongoing treatment, but in the follow-

up period the response rate decreased. Patients who did not answer the questionnaire after 

one year post treatment were contacted by telephone, and the majority transpired that they 

had not responded to the questionnaire because they had not experienced neurotoxicity.  

On the other hand, the response rate was 70% in total over the period, and the mobile 

phone-based system ensured that no internal data were missing. The lower response rate 

after treatment may have led to under or over-estimation of outcomes as a result of par-

ticipants withdrawing from the study, dying or experiencing a recurrence of the disease 

(McGrath-Lone et al. 2016, Polit and Beck 2016). It is a major limitation that only thirteen 

of the patients responded to the questionnaire after one year. But according to the ethical 

guidelines, the patients were informed that they could decline to participate or could with-

draw from the study at any time without explanation or consequences for their future care.  

 

Confounding factors, such as alcohol consumption, smoking habits, vitamin B12 defi-

ciency or other diseases assessed at baseline, may have changed over the follow-up pe-

riod, which could have affected longitudinal outcomes of neurotoxicity (reduced sensi-

tivity). Another confounder we did not study is the patient's body weight. Obesity and 

body mass index (BMI) over 30 may increase the risk of neurotoxic side effects (Cox-

Martin et al. 2017).  

 

Study IV relied on patient-reported outcome data and did not include any objective as-

sessments of neurological examinations or measurements of nerve function. This could 

be seen as a limitation, but this thesis focuses on patients’ perceptions and their reported 

outcomes of neurotoxic side effects. Another limitation is that only one questionnaire was 

used in the assessment, but the questionnaire contained a great deal of specific items. The 

patients also answered two more questionnaires during the study period (Health related 

Quality of life= Fact-G and Sense of coherence= SOC) (Cella and Tulsky 1993, Cella et 

al. 1993, Eriksson and Lindstrom 2005), but these results are not presented in this thesis.  
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There are a number of established scales for assessing chemotherapy-induced neurotoxic 

side effects, and the OANQ by Leonard was used because it contained OXA-specific 

items. The OANQ was therefore appropriate, and was chosen because it had been devel-

oped to assess OXA-induced neurotoxic side effects both during and after treatment, and 

was sensitive to variation in the side effects over time. The validity and reliability of the 

Swedish version of the OANQ were tested, and the questionnaire indicated strong content 

validity. Test-retest reliability of the Swedish version of the OANQ, administered through 

a patient-reported mobile-phone system, indicated that the OANQ was stable (Gustafsson 

et al. 2016). Validity testing of the paper version of the OANQ had been previously eval-

uated in a comparative analysis with FACT/GOG Ntx, and both instruments assessed 

similar constructs (Driessen et al. 2012). More psychometric testing would be desirable 

in larger study populations.  

 

Real-time identification of side effects may seem a complex form of intervention for en-

couraging early detection of chemotherapy-induced neurotoxic side effects, as it includes 

effective reporting and assessment (Moore et al. 2015). The contextual factors were dif-

ferent in the hospitals and may have affected the outcomes (e.g. how each physician de-

cided to reduce the dose). The cut-off limit for dose reduction or stopping treatment was 

decided by the physician responsible for the treatment. The graded information from the 

patients on neurotoxic side effects and their impact on daily activities was visualised and 

made available in graph form (on the mobile phone-based system).  
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Clinical implications  

Early detection of neurotoxic side effects is required in order to identify patients and to 

be able to prevent chronic neurotoxicity. Further evaluation and healthcare intervention 

will be important in terms of meeting patients’ needs, strengthening the patients’ self-care 

abilities and improve health. Individualised care, based on repeated real-time assessments 

during and after chemotherapy, could be a way to improve communication. These assess-

ments help visualise patient-reported side effects and symptoms. Making use of ePRO 

systems in the cancer care setting, such as mobile-phone technology, could improve com-

munication between patients and healthcare professionals. Incorporating structured as-

sessment into medical records could support healthcare professionals in documenting and 

following the progression of neurotoxic side effects and ultimately taking action.  

Future research 

OXA-induced neurotoxic side effects remain an important and prominent burden for CRC 

patients in their daily lives. This thesis has generated new research questions, and the 

scientific focus in future should be to explore further the correlations between health re-

lated quality of life, sense of coherence and these patient-reported outcomes. As patients 

had considerable support from their relatives in coping with their daily lives, it would be 

of interest to study relatives’ perspectives. Other future research could involve the study 

of different information and communication strategies for healthcare professionals prior 

to, during and post OXA treatment. Interventions should focus on a patient’s experiences 

of neurotoxicity and on communications for encouraging its early detection. Evaluating 

the use of mobile phone-based systems in everyday care would also be valuable.  



 

91 
 

CONCLUSIONS 

The results from the medical record study showed that a free description of the degree of 

neurotoxic side effects was given in the patients’ medical records, and no formal assess-

ment had been made. Side effects were reported in the documentation in terms of their 

relationship to well-being, and were interpreted in terms of minimising neurotoxic side 

effects.  

The results and findings of this thesis show that the patients in this prospective study, 

which covered the entire treatment period, had high prevalence of neurotoxic side effects 

during OXA treatment. The results show that the neurotoxic side effects affect the pa-

tient’s daily activities in different ways, including physical, psychological, emotional and 

social e.g. family roles, hobbies, social activities and the ability to work. Patients adapt to 

side effects, and develop strategies for minimising them in their daily lives, for example 

by avoiding activities or changing past habits. Patients coped with and managed their side 

effects in different ways, making use of self-care strategies to restore normality, and repri-

oritising activities to reduce the feeling of discomfort. Patients who had symptoms after 

discontinuation experienced feelings of sadness and discomfort, as they had thought 

symptoms would disappear when chemotherapy ended. 

At the end of the treatment, patients experienced difficulty talking about their side effects, 

and did not know where to contact the healthcare provider. One year post treatment, the 

patients had learned to live with the side effects, and they had become part of their daily 

life. The neurotoxic side effects changed character and localisation over time. After one 

year, patients were largely experiencing numbness and tingling in the legs, which affected 

their daily lives. These results should be taken into account when patients are informed 

about treatment, and in the dialogue about the benefits and risks associated with chemo-

therapy.   
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SVENSK SAMMANFATTNING 

Forskningsprojektet är inriktat på neurotoxiska biverkningar vid cytostatikabehandling 

för att motverka återinsjuknande, hos patienter med tjock- och ändtarmscancer med fokus 

på patientperspektivet.  

Samtliga patienter har i projektet behandlats med läkemedlet oxaliplatin efter kirurgi. I 

projektet har patienter graderat neurotoxiska biverkningar samt påverkan på dagliga ak-

tiviteter under pågående och efter avslutad cytostatika behandling. Ett mobiltelefon sys-

tem har använts för att erhålla svar i realtid. Upprepade patientintervjuer har genomförts 

avseende neurotoxiska biverkningar och påverkan på det dagliga livet.  

Alla 46 patienter hade neurotoxiska biverkningar under pågående cytostatika behandling. 

Det var 9 patienter som rapporterade neurotoxiska biverkningar ett år efter avslutad be-

handling. Patienterna hade biverkningar som domningar och stickningar i benen, som 

påverkade deras dagliga aktiviteter. Två intervjustudier med 35 upprepade intervjuer med 

10 patienter, visade att patienternas dagliga och sociala liv var påverkat. De anpassade 

sig och hade strategier för att minimera biverkningarna i det dagliga livet, exempelvis 

genom att undvika aktiviteter eller ändra tidigare vanor. Ett år efter avslutad behandling 

hade patienterna lärt sig leva med biverkningarna.  

Patienterna kände sig ledsna och besvikna, eftersom de haft tankar om att biverkningarna 

skulle försvinna efter avslutad cytostatikabehandling. De hade föreställningar om att livet 

skulle bli som vanligt igen. När behandlingen var avslutad upplevde patienterna svårig-

heter att veta vem i vården de skulle kontakta för att berätta om biverkningarna. Eftersom 

en stor andel patienter med oxaliplatinbehandling är i risk att utveckla långvariga och 

kroniska neurotoxiska symtom, är det av betydelse att sjukvården identifierar dessa bes-

vär både under och efter avslutad cytostatika behandling.  

I projektet har också en granskning av 61 journaler genomförts och resultatet visade ett 

behov av förbättrade elektroniska journalsystem för möjlighet till mer strukturerade mät-

ningar och dokumentation av symtom för att följa dess progress över tid.  
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Resultaten från studierna poängterar vikten av individanpassad vård för patienter med 

tjock- och ändtarmscancer, för att minska eller undvika kroniska neurotoxiska biverknin-

gar. Resultaten kan användas när patienter informeras om fördelar och risker med cytos-

tatikabehandling.  

Att patienter lär sig leva med biverkningarna innebär inte att man kan förbise dessa pro-

blem. De kan förlänga sjukperioder, påverka arbetsförmåga och innebära ett förlängt li-

dande för patienterna. Detta ställer krav på rehabiliteringen för cancersjukvården.  
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