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Chemotherapy-induced peripheral neuropathy (CIPN) 
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Prevalence and clinical manifestations 
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-  
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“The crazy thing about the chemotherapy period is: I know it [CIPN] was there, but I also 

strongly felt that it was part of it. I just was not focusing on it at the time. Now, I think, ‘I’m 

actually suffering a lot from the effects of the disease I have had’. During treatment you 

don’t think about that. You are exhausted and have pain everywhere. You are anxious. I 

think that I subconsciously thought ‘Let's not worry until then. As long as the cancer is gone.’ 

Now I sometimes wonder if I should have paid more attention to it. 

It feels like burning. Sometimes I think it is not even pain, but a burning sensation in your 

feet. It is a feeling of numbness. I always feel like I kind of lose contact with the floor. Then I 

stand at the stairs and then I have to focus before I go down those stairs.” 

- -
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CIPN in daily life 

“In my feet especially, I have a lot of pain and a lot of cramps. I cannot handle cold, so I 

always wear socks. For example, cold tiles are hard for me to bear. Then my whole feet 

cramp up, so I cannot stand. Also, my feet are somewhat numb, so my balance is 

deteriorated. Because I don't feel well where I walk, I stumble more often. My motor skills 

are also poor due to numbness in my hands. I can't put a thread through a needle, so 

unfortunately, I can't knit or crochet anymore. I also don't do crafts and drawing anymore. I 

can no longer write clearly and I make many typos. I can't open jam jars because I can't put 

my hand all the way around a jar lid and then also apply force.  

1
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I must make a lot of adjustments in my week. I have adjusted my life and do things in a 

different way. My schedule has a different content now. I don't really clean the whole house 

quickly anymore because I just get too tired. I spread it out more throughout the week.  

I'm not one hundred percent independent anymore. Sometimes I think 'oh I'm already asking 

quite a lot and I'm not that old yet'. I find that annoying because I like being independent. It 

is also stressful for my children because I regularly need their help.”    

-  

-
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Treatment options for CIPN 
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external predictors factors from other theories 

contextual factors usage measures 

 

Figure 3.  
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Figure 4. Task-Technology Fit model (TTF) (Goodhue & Thompson, 1995; Lee et al., 

2003) 

 

These models illustrate that choices made in the development process of technology can 

be of great influence on usage and performance. While these models do not provide 

generic guidelines for technology development, they explain the significance of 

thoughtfully aligning user, task, and technology for each specific intervention. Different 

aspects of technology affect the usage and performance of technology. Achieving an 

optimal fit between the task, technology, and user affects engagement and effectiveness. 

Therefore, informed decisions aligned with user needs are crucial in this regard. 

Therefore, it is crucial to avoid blindly copying a traditional intervention into an online 

format. Instead, the focus should be on transforming the traditional intervention into a 

suitable online format tailored to align with the specific needs and habits of the user. This 

especially applies to self-management interventions targeting chronic pain, given their 

complexity and necessity for high user motivation (Laugesen, 2013). Following that, this 

dissertation takes the models TAM and TTF into account.   

 

Engagement with online interventions 

Optimal use is a major challenge for online health interventions, with non-adherence 

being relatively common (Donkin et al., 2011; Eysenbach, 2002, 2011). Adherence 

includes “the extent to which individuals should experience the content to derive 

maximum benefit from the intervention, as defined or implied by its creators” (Kelders et 

al., 2012; Sieverink et al., 2017). It can also be conceptualized as the intended use of an 

intervention, which refers to the degree to which a user is expected to use the 
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Abstract 

Purpose: A significant proportion of cancer patients suffer from chemotherapy-induced 

peripheral neuropathy (CIPN). This descriptive study aimed to examine patients’ 

experience of CIPN symptoms, daily limitations, involvement of healthcare professionals, 

and social support.  

 

Methods: Cross-sectional data have been collected in the Netherlands via a national 

online questionnaire comprising closed items only (February 2021).  

 

Results: Out of 3,752 respondents, 1,975 received chemotherapy only (i.e., without 

targeted therapy) and were therefore included. The majority (71.2%) reported symptoms 

in both hands and feet (e.g., tingling and loss of sensation or diminished sensation). 

Participants reported most limitations in household chores, social activities, hobbies, 

sports, walking, and sleeping, and least in family/(taking care of) children, cycling, driving, 

self-care, eating and drinking, and sexuality and intimacy. Many patients indicated that 

their healthcare professionals informed them about the possibility of CIPN development 

before treatment (58.4%), and they paid attention to CIPN during and after treatment 

(53.1%). However, many patients (43%) reported a lack of information on what to do 

when CIPN develops. Few participants (22%) visited their general practitioner (GP) for 

CIPN. In general, patients' social environments sometimes to always showed empathy to 

patients.  

 

Conclusions: Symptoms of CIPN are frequently reported and can result in various daily 

limitations. Support from professionals and peers is crucial in managing CIPN, which is 

sometimes lacking. Appropriate guidance and support should be provided to patients to 

decrease the impact of CIPN on daily life. Future research should investigate differences 

in chemotherapeutic agents and the resulting symptoms and consequences. 
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Introduction 

In the Netherlands, 123,672 new patients were diagnosed with cancer in 2021 (Integraal 

Kankercentrum Nederland, 2021). The 5-year survival rate currently is 66% and increases 

by about 1% each year due to improved diagnostics and treatment (Integraal 

Kankercentrum Nederland, 2022). The long-term consequences of cancer and its 

treatment become more prevalent (Mols et al., 2014), which means that after completion 

of treatment, patients often face several physical and psychosocial limitations in their 

daily lives (Foster et al., 2009; Ju et al., 2021; Rutherford et al., 2020). Although symptoms 

usually improve or disappear over time, in some patients the symptoms remain, leaving 

them with chronic symptoms (Phillips & Currow, 2010).  

A common long-term consequence of cancer treatment is chemotherapy-induced 

peripheral neuropathy (CIPN), which is caused by chemotherapeutic agents like taxanes, 

platinum compounds, and vinca alkaloids (Seretny et al., 2014; Wen, 2007). Peripheral 

neuropathy is defined by the National Cancer Institute as: “a nerve problem that causes 

pain, numbness, tingling, swelling, or muscle weakness in different parts of the body” 

(National Cancer Institute at the National Institutes of Health, 2021), which can be 

experienced as both painful and nonpainful (C. Tofthagen, 2010). The sensations patients 

experience can vary greatly depending on patient characteristics and perceptions, as well 

as chemotherapy type and cumulative dose (C. Tofthagen, 2010). One month after 

completion of chemotherapy almost 80% of cancer survivors experience CIPN, which 

decreases to 30% after 6 months or longer (Bao et al., 2016; Bonhof et al., 2018; Eckhoff 

et al., 2015; Glendenning et al., 2010; Mols et al., 2014; Seretny et al., 2014), showing 

that it is still present in a significant group of patients until late after chemotherapy.  

CIPN symptoms can be difficult to deal with and bring significant limitations to patients' 

daily lives (Bakitas, 2007). Even though patients are often cured of cancer, they might still 

feel ill due to CIPN as it continuously reminds them of being treated for a life-threatening 

disease (Jensen et al., 2022). Earlier research has shown that CIPN strongly interferes with 

daily life activities, such as walking, hobbies, and relationships (C. Tofthagen, 2010). 

Patients' identities can change due to CIPN, as they have to make changes in their roles 

because certain activities can no longer be performed (e.g., performing a job or playing an 

instrument) (Jensen et al., 2022). Furthermore, several studies showed that CIPN 
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symptoms can negatively affect physical, social, and emotional areas of life (Bakitas, 2007; 

Bonhof et al., 2020; C. Tofthagen, 2010; C. S. Tofthagen et al., 2020). This shows that 

CIPN can be a highly relevant limiting side-effect of chemotherapy with major 

consequences on daily life that affects more than just physical functioning. However, to 

our knowledge, no earlier study examined the specific daily limitations of a broad patient 

group (e.g., multiple tumor types) with a large sample size. 

 

It is crucial to be aware of the symptoms and daily consequences these patients 

experience as well as the attempts they make to control or reduce these symptoms since 

this knowledge enables healthcare professionals to adequately support patients in their 

needs (C. Tofthagen, 2010). Healthcare professionals should assess and address the 

symptoms of CIPN, weigh the impact on the daily lives of their patients and, subsequently, 

provide appropriate support to try to preserve their quality of life (QoL) (C. Tofthagen, 

2010). A Dutch study examined reasons of colorectal cancer patients to visit their GP 

during the first 5 years of follow-up and concluded that chemotherapy-related symptoms, 

among which CIPN, was one of the most frequent reasons (Duineveld et al., 2019). 

However, to the best of our knowledge, no study has assessed how patients perceive 

support from healthcare professionals regarding CIPN.   

 

In addition to support from healthcare professionals, support from friends, family and 

significant others (i.e., social support) is important (Zimet et al., 1988). Social support can 

alleviate several disease aspects, such as coping with cancer and stress (Andreu et al., 

2012; Bottaro et al., 2022; Kyngäs et al., 2001; Ozdemir et al., 2018; Parelkar et al., 2013; 

Zucca et al., 2010), anxiety, depression, and QoL (Parker et al., 2002). A recent study 

among breast cancer patients examined the effect of perceived social support on 

chemotherapy-related symptoms, including CIPN symptoms (Oh et al., 2020). Results 

showed that these symptoms were identified as less severe when patients reported 

medium to high perceived social support, compared to those with low perceived social 

support. However, the relevant CIPN symptoms examined in the study were pain and 

numbness, whereas CIPN involves a much broader spectrum of symptoms. It is important 

to examine the social support experienced by cancer survivors. In this study, social 

support is referred to as the degree of empathy shown by the social environment. 
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This study aimed to report the experiences of cancer survivors who suffer or had suffered 

from self-reported CIPN in the Netherlands regarding (1) CIPN symptoms, (2) daily 

limitations, (3) involvement of healthcare professionals, and (4) social support. 

Methods 

Study design 

A cross-sectional exploratory national online questionnaire study was performed among 

adult cancer survivors with CIPN in the Netherlands. The questionnaire was initiated and 

developed by a patient advocate and a researcher from the Dutch Federation of Cancer 

Patients Organizations (NFK), which is the Dutch umbrella organization that represents 

19 cancer patient organizations. A researcher of the PROFILES Registry with scientific 

expertise in CIPN was also involved in the development of the questionnaire (van de Poll-

Franse et al., 2022). Furthermore, four patient advocates of two patient organizations (the 

Dutch breast cancer patient organization (Borstkankervereniging Nederland) and the Dutch 

gynaecologic cancer patient support group (Stichting Olijf) were involved, three of whom 

experienced CIPN themselves. These people participated in a workgroup. The workgroup 

met three times to discuss the content of the questionnaire. In between, the workgroup 

provided (digital) feedback on draft versions of the questionnaire. 

Data collection 

The questionnaire was distributed between February 1 and 15, 2021 via 

www.doneerjeervaring.nl, social media channels and the Doneer Je Ervaring (Donate Your 

Experience) panel. Additionally, patient organizations have spread invitations for the 

questionnaire among their members and sponsors via email. Finally, partner organizations 

like the Dutch Cancer Society and Kanker.nl (Dutch web platform with tailored medical 

information and peer-support targeted at cancer survivors and relatives (Frost et al., 

2012)) have spread the invitation.  

Participants 

Patients could participate if they currently suffered from CIPN or had suffered from CIPN 

in the past. Participants were informed about privacy regulations of the NFK, in 

accordance with the General Data Protection Regulation (EU). The Medical Research 

Involving Human Subjects Act (WMO) did not apply since the study did not include an 
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Figure 2.  
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Participant Gender Agea Tumor Time since 
CIPN 
onseta 

Educational 
level  

Marital status 

P1  25-
30  

1-   

P2  50-
55 

5-   
 

P3  60-
65 

  

P4  60-
65 

5-   

P5  60-
65 

5-   

P6  60-
65 

 1-   

P7  60-
65  

5-   
 

P8  60-
65 

 –
 

  
 

P9  65-
70 

 5-  
 

P10  65-
70 

 5-   
 

P11  75-
80  

  

P12  75-
80  

5-   

a  

 -
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. -  

Category Theme Code No. of 
times 
coded 

No. of 
participants 

   34 11 
  

 

10 6 

   15 5 
  

 
23 8 

  
 

10 5 

   7 5 
   6 5 
   4 3 
   3 3 

-
 

  10 5 

   5 4 
   2 2 
   2 2 
   2 1 
   1 1 
   1 1 
   1 1 
   11 8 
   11 7 
   8 6 
   9 4 
   5 3 
   5 2 
   4 3 
   3 3 
   3 3 
   2 2 
  

 
2 2 

 
 

 14 9 

   7 5 
   2 2 
   2 2 
   2 2 
   1 1 
   1 1 
   1 1 
   1 1 
   1 1 
   1 1 
   1 1 

 

Coping: active  
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‘I plan, of course. I sometimes find that a disadvantage. I have 

to plan incredibly. I can't go to an exhibition three days in a row.’ 

You can say I can't do things anymore. 

You can also say I can't do things as fast as I used to, but I can do them. ... I just do it more 

slowly.’ 

‘At parties where there are 

only bar tables … then I really have a lot of pain. I start wobbling from one leg to the other or I 

start looking for a chair.’  

I have to do it 

all by myself, but of course: if I need to mop the windows, I sometimes ask my daughter "can 

you help?".’ 

‘It regularly makes me very sad. ... Surely that's an average of once a week she  

says. ... My wife always tries to cheer me up.’  

‘I have to learn to live with it, 

because if I don't, then I have no life.’ 

‘Of course it is 

inconvenient and annoying but well, I think to myself: “if the cancer stays away then I just have 

to be willing to put up with it.” And that is very annoying, but yes, there are actually worse 

things, I think. And you can live with it.’ 

‘Recently, I started walking. First a round through the village. That's 3 kilometers. Then another 

bit further. … So now I can walk 10 kilometers, but my feet do hurt all those 10 kilometers. I 

always feel them but it's not like it hurts so much that I can't walk with them.’  

Coping: passive 

- ‘We were going 

to do some tough hikes. At the first one I was like, “I will not be able to do this.” And that just 

gave me way too much stress. I was also like “I want to go home. I'm not going to pull this off.” 

3



3 

80 
 

In the end, I was able to do it easily.’ 

Then I couldn't get a 

thread in the needle of a sewing machine either ... and then you start getting annoyed

‘With my family we go out once a year. Then they have to think of what we can do 

and then there are many things I can't do.. .... That gets me very sad on a regular basis.’  

 

‘What I do regret is that I used to love going rock and roll dancing with my 

wife. That's completely gone, and I think that's a shame. … I can't keep up the pace anymore.’ 

‘If I want to do something, I'll see how it goes. ... I'm not going to cancel in advance.’  

 

‘It's easier to suffer pain than to face 

it.’ 

‘I don't want to cancel. I'd rather go somewhere in pain. Distraction is good. ... It 

distracts from the pain, so when I'm doing other things, working on something, I realize less that 

I have this pain.’  

 

‘I always say “I'm not 

sick”. … Sick people lie in bed, and they have fever. I don't have all that. I have cancer. That's 

something else. And neuropathy is a result of my treatment, but I'm not sick.’  

 

Self-management: active  

‘I take a walk in the evening. I started doing pilates again because that also gives me 

some space.’ I have that bike seat and of course that helps. ... You keep your muscles 

warm and I'm not very stiff because of that.

‘I did get some tools from an occupational therapist that 

make things like cutting and opening bottles easier.’ 
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81 

‘I walk down the stairs very strangely. ... I am so insecure about the ground and my 

feet. I hold on  and always put my foot in. Preferably still at an angle so you 

can put your whole foot on the step.’ 

- Sometimes I get up in the morning 

and I think "oh, I am so tired" and then I have to go to work. ... If I sit there and I have that 

distraction then I'm fine.  

Self-management: cognitive (active) 

-

‘Then I started writing diaries. And that helps, too. ... On average, I 

do that 2-3 times a week. Sometimes the nice things, sometimes the not so nice things.’ 

‘I once did mindfulness 

training provided by the hospital. I still do use that occasionally.’  

Self-  

-

‘I 

always walk barefoot at home now. Then I feel the contact with the ground.’ 

‘From that moment I had pain in the feet and then I started wearing high shoes. ... 

Nowadays I always walk on walking shoes.’ 

‘Sometimes I say “no I'm not going”. I have to cancel. I don’t feel 

well enough. ... Then I usually stay home and sleep or rest a little more.’ 

“Taking 

breaks with cooking is a little more difficult, of course, but then I just sit down with cutting or 

things like that.” 

‘So if it is very cold outside later, I will have to dress extra for that.’ 

‘If you 

have very sore feet and you walk on anyway, I sleep badly because then those feet still hurt at 

night. ... Then I usually have a glass of wine.’ 

‘I can't drive for long because my feet will protest. ... I go by 

train or I go on the electric bike.’  

3
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Self-management: conventional medical 

- - ‘I take paracetamol very often. ... Still often 3 times 

2 a day.’ ‘If I haven't been able to sleep for a few nights 

because my leg hurts bad, I take medication, because you do want to sleep. … Then you take 

paracetamol or naproxen.’ 

‘With the physical therapist, I 

had to start doing balance exercises. Sometimes you get up and then I couldn't find my balance.’ 
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A. 1-year follow-up B. 2-year follow-up
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Beta Adj 
R² 

Beta Adj 
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 -0.18* - - -

 - -

 
- -

  0.28* -
 - - -

0.38*
-

 - -
- 
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0.43‡ 0.61*
- 

 0.21* 
-

 
 0.22*

0.59‡ 0.44† 
a a a a

Step 2 
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0.44* 
  

 -0.19* - - -
 - -

 
-0.17* -

  0.29* -
 - - -

 - -
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0.43‡ 0.61*
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0.60‡ 0.34† 
- - -   

a a a a
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a 2  

4



 

118 
 

-

- - -

 

 A. 1-year follow-up 
 

 B. 2-year follow-up 

 SPN symptom 
severity 

 MPN 
symptom 
severity 

 SPN symptom 
severity 

 MPN 
symptom 
severity 

 Beta 
 

Adj 
R² 

 Beta 
 

Adj 
R² 

 Beta 
 

Adj 
R² 

 Beta 
 

Adj 
R² 

Step 1            
-

 
 0.20*        

0.29* 
   

0.26* 
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Table 1. Semi-structured interview scheme 

Category Questions 
Motivation to participate Why did you decide to participate?  

Did you have any doubts about participating? Why (not)?  
Reason of non-usage Were you able to complete the training? If not, why did  

you quit the training?  
What influenced you to quit training? 

Experiences with intervention content To what extent did you find the training relevant and of  
decent quality? 
How was your experience with the... 
   … information sections? 
   … exercises? 
   … quotes? 
   … audio fragments? 
   … time investment? 
   … mental workload? 
Were there components that made you want to put more  
or less time and energy into the training? If so, which  
ones? 
Which parts did you find difficult and why? 

Experiences with intervention 
technology 

What do you think of the online format of the training? 
To what extent did you experience problems using a  
computer, tablet, or phone? 
To what extent did you experience problems using the  
online environment? 

Experiences with supervisor (if 
applicable) 

What was your experience with the guidance you 
received during the training?  

Personal circumstances What personal circumstances may have increased your 
use of the training? 
Were there any circumstances in your personal life that  
made it difficult to attend the training? How did you deal    
with these? 

Experiences of intervention effects  Do you feel the training was worthwhile? Why yes/no? 
How did the training change your thoughts and 
behaviors? 
Did the training help you to cope better with the  
neuropathy? Why (not)? 

 

Once all transcripts were coded, codes were reviewed and adjusted if necessary. 

Subsequently, axial coding started using a codebook comprising 20 codes. Codes were 

written down and categorized into themes. This process was repeated once for 

verification. Ultimately, condensed meaning units were generated for every text fragment 

that was coded, capturing the core message of each quote. This provided a 

comprehensive overview of all coded data.  
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Results 

 

 

p  all 

 

 

.  

Participant Gender Agea Educational 
level  

Time since 
end of 
intervention 

Indicated 
average time 
spent on 
intervention 

 

Guidance
c 

Indicated 
intervention 
completion 
(modules 
completed) 

P1  70-75      

P2  55-60      

P3  60-65      

P4  60-65      

P5  50-55  20     

P6  70-75      

P7  60-65      
P8  65-70      

P9  70-75      
P10  55-60      

P11  
60-65 

     

P12  
55-60 

     

a  
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. 

Theme Code No. of times 
coded 

No. of 
participants 

  19 7 
 11 7 

 9 6 
 7 6 

 6 4 
 4 4 

 2 2 
  14 12 

 15 10 
-  18 9 

 14 8 
 10 8 

 9 7 
 9 6 

 7 6 
 7 5 

-  5 5 

Barriers 

I did find 8 weeks of training too tight. … Especially 

with the effects of cancer, you do have days when you feel bad. And now you had to keep going 

because of the time frame.

I suddenly had to start, but you have to be able to 

plan ahead. By then a week had passed. That made me feel rushed. We 

spent about three weeks on vacation during that period. That also takes you out of it and makes 

it harder to get going again.  

You do also get 

into a deeper layer. I had a bit of a problem with that, too. … I became aware of something of 

which I thought 'oh I left that behind me a long time ago’.

ecause I have some 

cognitive impairments, processing is difficult. I understand it, but I also forget it very quickly, so 

I have to go back often.

At the end I ran out of time, 

also a little bit due to my chemo brain. Then I forget I'm doing that training.  

8
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Sometimes I had questions and then I couldn't ask those questions. … Sometimes I found that 

quite difficult.

It would have helped if once a week or so there was 

an email with: 'Is it all working out? Do you have any questions? This is the end date when you 

should be finished.'

I enjoy talking [verbal 

communication] to someone and then you also get more motivation from them. Like: the coach 

comes into play and I have to do well.  

What I always find 

difficult is when it comes to your partner. I am a mother with adult children who is divorced 

and who lives alone. I can't do anything with examples related to partners.

Well I have 

found that I do a lot of things already. A lot of things were not new to me.  

All those mindfulness exercises, I did that occasionally 

but most of it I didn't do. Certainly not the longer exercises. (“I think the 

training is put together well, but that meditation thing maybe there shouldn't be too much 

emphasis on that. It does make sense, but not two of those assignments.

 

At one point it said 'look back at how that went'. 

Then I think 'yeah I'm not going to look back'.

The emotion in the communication is not 

there There were a few 

email addresses and then I didn't know exactly how to get to the right address to log in  



 

225 

I found the 

exercise about the areas of life difficult. … Maybe it would be good to mention in the first 

exercise ‘if you don't get there, you can still do the alternative exercise.’” 

I would like to hear other 

people's response. … I think if you are in a group where you also hear what the others are saying, 

you can have a lot of support from that.  

Facilitators 

It was nice. Sometimes on the tablet, sometimes briefly on the phone. 

You can put it away again for a while.” 

I could look back. I did that regularly. Then I 

looked back a few sessions to continue.  

I found the course very doable online. It was clear and straightforward. The 

structure was consistent, and I could find everything very easily.  

I am reminded of the 

example given in training of a tennis player who had back pain. If he played tennis hard, he 

would forget the pain. I feel the same way.

When you 

see practical examples like this, it also indicates how differently you can deal with it. That 

supports the theory. I really liked that combination.  

-

Well, for me, the most important 

thing was the insight that I put a lot of limitations on myself. I knew that, but it went much 

further than I actually realized.

Here you learned about 

negative thoughts and what can help you turn that around. I also found that helpful.
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A lot of things I was already doing. ... It was often just confirmation for 

me.”  

 

You can grab it at your own time 

when you have time for it. You just sit down for it and you don't have to leave the house.

“During the 

training I found out that the cancer is back. Then I took a break from it.” 

In the mindfulness part, you got these 20-minute sessions, 

and you got a shorter one. Actually, you were supposed to apply both, but then I backed off. 

...Then I chose to do the shorter one.  

 

I've tried quite a bit to combat 

neuropathy and anything I come across is welcome to me.” 

“I had gotten tips from you guys that I could just apply 

to that as well. That generally works pretty well I must say.” 

I often really enjoyed reading 

about the theory about mechanism of a human being of why we do things and what the effect 

is if you choose to avoid the pain. I found that very useful to read.”  

 

It was relevant because I do 

have the symptoms. Regardless of where they come from. … The complaints are there and you 

only refer to them

“I really liked that I had that online guidance. ... That does keep it going. I knew she 

[guide] would respond every Friday and I would fill in some things in advance.” 
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Yes, I liked those because then you get to know yourself better and you see what you are 

doing.” “Especially that 4-minute breathing exercise where 

you focus on breathing in and out and where the air goes. I sometimes did it in bed at night 

after completion of the training, because the neuropathy is more pronounced then.” 
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