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“The doctor I remember most is the one who asked me what TV series [ was
watching... She was interested in me, not just in how I was feeling”
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ABSTRACT

Children undergoing cancer treatment experience multiple physical and
psychological symptoms influencing their everyday lives. Prioritised core
symptoms experienced by children with cancer include anxiety, fatigue,
nausea and vomiting, pain, sadness/depression and sleep disturbance.
Although children have the right to express their views in matters affecting
them, their symptom experiences are not always recognised, discussed and
acted upon. Within person-centred care, the child’s perspective should
therefore be actively sought and incorporated into healthcare decision-making.
Effective symptom management depends on children’s ability to communicate
their symptom experiences. Digital technologies offer new opportunities to
support children in symptom communication beyond hospital settings.

The overall aim of this thesis was to strengthen person-centred symptom
management for children treated for cancer through mHealth and mapping of
care approaches.

The thesis comprises four studies that complement each other. Studies I and 11
evaluated psychometric properties of the electronic Faces Thermometer Scale
(eFTS), a digital scale for self-reporting of symptoms integrated into the
mHealth tool Pictorial support in person-centred care for children (PicPecc).
Study I used a mixed methods explanatory design to establish content validity
for pain through hypothetical pain situations and think-aloud interviews.
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Study II examined construct validity by evaluating convergent validity against
two established scales for pain assessments and discriminant validity by
comparing non-painful versus painful situations. Study III employed a
triangulation design combining qualitative interviews, a usability instrument
and consumption data to explore access to PicPecc outside the hospital setting
from the perspectives of children receiving treatment for cancer, their parents
and nurses. Study [V was a scoping review mapping care approaches targeting
prioritised symptoms in paediatric oncology.

The findings demonstrate that validated symptom assessment and an accessible
mHealth tool for communication and symptom management may be seen as
complementary components of person-centred care. Studies I and II supported
the eFTS as a valid scale for pain assessments. Study III showed that digital
symptom communication may strengthen symptom assessments and
management outside the hospital setting while also identifying barriers related
to motivation and organisational factors. Study IV demonstrated that symptom
management may extend beyond conventional care and involve
complementary care approaches.

These findings support viewing symptom assessment not as an isolated
measurement but as a part of symptom management. Validated scales enable
children’s symptom experiences to become visible across healthcare settings.
By recognising children as unique, ensuring that they are heard and facilitating
shared responsibility, symptom management may be enhanced to become
more person-centred.

Keywords: Access, cancer, children, eFTS, mHealth, person-centred care,
PicPecc, symptom assessment
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SAMMANFATTNING PA SVENSKA

Barn som genomgér cancerbehandling upplever ofta flera samtida symtom.
Symtom som har beskrivits som prioriterade dr angest, trotthet, illamaende och
krékningar, smérta, ledsenhet och depression samt somnsvérigheter. Dessa
symtom paverkar inte bara barnets fysiska hédlsa utan dven vardagsliv,
relationer och mojlighet att delta i aktiviteter. Trots att barn enligt FN:s
barnkonvention har rétt att uttrycka sina asikter i frigor som ror dem, riskerar
deras symtomupplevelser att forbises eller inte fa tillrdckligt genomslag i
vérden. For att kunna erbjuda en mer personcentrerad vard behdver barnets
egna erfarenheter synliggoras, tas pa allvar och ligga till grund for vardens
beslut. Det digitala verktyget “Pictorial support in person-centred care for
children” (PicPecc) kan underldtta kommunikationen om hur olika symtom
paverkar barnen.

Det 6vergripande syftet med denna avhandling var att stirka personcentrerad
symtomhantering for barn med cancer genom digital hilsa (mHealth) samt
kartlaggning av vardinsatser riktade mot prioriterade fysiska och psykiska
symtom.

Avhandlingen bestér av fyra delstudier som tillsammans belyser olika delar av
personcentrerad symtomhantering. De tva forsta delstudierna undersokte de
psykometriska egenskaperna hos en digital skattningsskala electronic Faces
Thermometer Scale” (eFTS), en skala som ar integrerad i PicPecc. Delstudie I
utvérderade innehallsvaliditet genom hypotetiska smartsituationer och think-
aloud” intervjuer med barn. Delstudie II undersokte konstruktionsvaliditet
genom att jimfora eFTS med etablerade smartskattningsskalor samt genom att
studera om skalan kunde skilja mellan smértsamma och icke sméirtsamma
situationer.

Delstudie III undersokte hur barn med cancer, deras fordldrar och
sjukskoterskor upplevde anviandningen av PicPecc utanfor sjukhuset. Genom
att kombinera intervjuer, anvdandningsdata och skattningar av anvindbarhet
bidrog studien med olika perspektiv pa hur PicPecc fungerade utanfor
sjukhuset.

Delstudie IV kartlade véardinsatser som anvénds for att lindra de prioriterade
symtomen hos barn med cancer. En forskningsoversikt (scoping review)
genomfordes for att identifiera hur olika vardinsatser beskrevs och
genomfordes.
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Avhandlingens samlade resultat visar att symtomskattning, kommunikation
och symtomhantering bor ses som sammanhingande delar av en
personcentrerad véard. En validerad symtomskattning kan utgdra
utgéngspunkten for att forsta barnets situation och skapa forutséttningar for ratt
vardinsatser. Digitala verktyg kan stodja denna process genom att gora det
mojligt for barn att kommunicera sina symtom dven utanfor vardmiljén och
didrmed bidra till en mer kontinuerlig och personcentrerad vard.

Avhandlingen visar att personcentrerad symtomhantering bygger pa att barnets
symtom forst synliggbrs genom tillforlitliga skattningar, dérefter forstas
genom dialog mellan barn, familj och vérdpersonal och slutligen leder till
anpassade vardatgérder. P4 sé sétt kan barns mojligheter att vara delaktiga i sin
vard stirkas samtidigt som varden far béttre forutsattningar att identifiera och
behandla symtomen i tid.
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DEFINITIONS IN SHORT

Child

Family

eFTS

mHealth

Parent

Person-centred care

PicPecc

13

A person under the age of 18, in
accordance  with the UN
Convention on the Rights of the
Child and Swedish legislation.

A child,  parent(s)
and significant others.

A digital scale for assessments of
different symptoms, incorporated
in the mHealth tool PicPecc.

A technology including mobile
and wireless devices, often
associated with services delivered
via mobile platforms.

A person with legal rights and
responsibilities for a child, such
as a parent and/or a legal
guardian. The term parent is used
in this thesis.

An approach in which care is
planned and delivered in
partnership, recognising the
patient’s experiences, resources,
and values.

An mHealth tool developed for
children to assess and manage
symptoms.
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1 INTRODUCTION

My professional journey has, in many ways, been shaped by the nurses I have
encountered along the way. The first nurse to influence my path was my former
mother-in-law, Doris. She found me reading the Swedish nursing
encyclopaedia, Handbok for sjukskoterskor. At that time, I was studying
economics and found numbers and calculations thrilling. I remember her
asking, “maybe you should become a nurse?”, which awakened something in
me — a year later, I found myself applying to the nursing programme.

During the first week of my nursing education, a nurse visited to talk about the
many opportunities available for registered nurses. While listening to her I
immediately felt that [ was in the right place and could not wait to start working
as a nurse. After graduation, I applied for a position in a paediatric oncology
ward after a friend, who was also a nurse, spoke warmly about the teamwork
and care for children and their families.

After a few years on the ward I met Karin, a nurse with a great passion for
improving pain management in children. She was a great inspiration and
mentor. [ deepened my knowledge in the field of pain management in children
and eventually got the opportunity to join her at a specialised clinic focusing
on paediatric pain management.

Karin’s engagement reached beyond clinical practice. She introduced me to
the Swedish Child Pain Association (Svensk Barnsmdrtforening) and got me
involved on the board. As a member of the board, I got to know another nurse,
Stefan. His work in research seemed intriguing but also a little abstract. During
one of our board meetings, I mustered the courage to ask whether there were
any possibilities for me to start in research.

Now, more than 30 years after Doris found me reading Handbok for
sjukskoterskor, 1 find myself here, writing my thesis. These years have been
filled with laughter and tears, early mornings and late evenings, always with
an experienced nurse guiding, supporting and helping me find the right
direction.

Looking back at my career, it has been rewarding, exciting, demanding and
sometimes frustrating. Above all, as a nurse within paediatric oncology, I have
had the opportunity to be part of a team striving to make life a little better for
children and their families during a serious illness. I hope this thesis will
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become another member of that team, contributing knowledge that may
support children, families and healthcare professionals in managing common
symptoms in a more person-centred way.

The thesis is divided into three interconnected parts. The first part provides
the theoretical foundation by introducing children in healthcare, attributes of
person-centred care, symptom assessment and digital health. The second part
presents the four studies and illustrates how they may contribute to more
person-centred symptom management. The third part visualises how the
findings of the studies may be applied in a clinical setting. Victor, a fictional
character, shaped by my experiences in paediatric healthcare, is introduced in
this part to guide the reader through symptom management in paediatric
oncology, illustrating common challenges and needs.

1.1 PATIENT REPRESENTATIVE

During my PhD education, I had the opportunity to have regular meetings with
a patient representative — an adolescent with lived experience of childhood
cancer and cancer treatment. Her involvement provided valuable perspectives
throughout the research process, during the refinement of the mHealth tool
Pictorial support in person-centred care for children (PicPecc) in general, and
more specifically for the development of Study III. She emphasised the
importance of facilitating children’s ability to express how they feel, not only
to support their own reflection but also to help parents and healthcare
professionals better understand their feelings and condition. Such patient and
public involvement is a valuable and important component in health research,
ensuring that research decisions are informed by the experiences of those
directly affected (Bombard et al., 2018).

The patient representative’s reflections emphasise the importance of enabling
children to express how they feel, both in supporting their own reflections and
in facilitating communication with parents and healthcare professionals. She
also highlighted practical aspects of everyday life during cancer treatment,
such as difficulty in keeping track of symptoms and appointments. She noted
that older children do not always find PicPecc’s reward system with pets
engaging or relevant, which was also consistent with the findings in Study III.

Another important perspective concerned the need for healthcare professionals
to address topics beyond illness, for example, by initiating conversations
regarding interests and activities.
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1.2 CHILDREN WITH CANCER

Approximately 400,000 children (aged 0-19 years) are diagnosed with cancer
worldwide each year. In recent decades, survival rates have improved,
particularly in high-income countries, where five-year survival rates exceed
80% (Barncancerfonden, 2026; The Cancer Atlas, 2026). In Sweden, both the
incidence and survival rates of childhood cancer are comparable to those
observed in other high-income countries.

Each year, approximately 350 children (aged 0-17 years) are diagnosed with
cancer in Sweden. Improvements in survival have led to an increase in children
living with the consequences of cancer and its treatment. As a result, more
children live with morbidity during and after treatment and experience a
variety of symptoms (for example, anxiety, fatigue, nausea and pain) requiring
supportive care (Barncancerfonden, 2026; Hooke & Linder, 2019; Linder &
Hooke, 2019; Yan et al., 2025).
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2 AIM

The overall aim of this thesis was to strengthen person-centred symptom
management for children treated for cancer through mHealth and mapping of
care approaches.

The specific aims were:

Study I to establish content validity of the eFTS for pain assessments.

Study II to determine the convergent and discriminant validity of a new
digital pain assessment scale in a paediatric postoperative
setting.

Study 111 to test a digital intervention with PicPecc in paediatric oncology

care through the lens of access to technology.

Study IV to identify and map care approaches delivered alongside
conventional care to relieve prioritised core symptoms in
children undergoing cancer treatment.

17
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3 PART 1

3.1 CHILDREN AS BEINGS AND BECOMINGS

Article 1 of the United Nations Convention on the Rights of the Child
(UNCRC) defines a child as a human being below the age of eighteen (SFS
2018:1197, 2018; United Nations, 1989).

There are different theoretical understandings of a child, and whether they are
similar or different from an adult (Andrén & Zetterqvist Nelson, 2024).
Traditionally, childhood has been understood as a preparatory phase for
adulthood in which children are viewed as becomings, valued for their future
potential (Qvortrup, 2004). Children as becomings are expected to gain skills
and behaviours necessary for an adult life, meaning that children are seen as
waiting subjects (Qvortrup, 2004, 2009). An alternative conceptualisation of
children has emerged as beings. This perspective views children as rights
bearers and as persons. Childhood is not seen as a stage toward adulthood but
as a position in the present and emphasises that children are participating in the
here and now and are not only preparing for the future. From this perspective,
children must be acknowledged for their own meanings, emotions and actions.
An alternative is to understand children as both becomings and beings,
grounded in the present while also oriented towards the future (Uprichard,
2008).

Further, Article 12 of the UNCRC states that children have the right to express
their views on matters affecting them and that their views should be given
weight according to their respective age and maturity (United Nations, 1989).
This article emphasises children’s rights to be actively involved in decision
making, which underscores the being dimension. However, the second part of
the article highlights that their opinions should be given weight according to
age and maturity, which underpins the dimension as becoming.

3.2 CHILDREN AS PARTICIPANTS

The model of participation by Lundy (2007) helps us to understand the
complexity of Article 12 and offers a framework to understand the different
parts of this article. The framework consists of four components: space, voice,
audience and influence.

18
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- Space emphasises the need to create opportunities for children to
express their views. It highlights that children must be actively invited
to express their views on matters affecting them (Lundy, 2007).

- Voice clarifies that the right to express a view depends only on the
capacity to form a view and not on age or maturity. There should be
opportunities to express views in a variety of ways and not only
verbally (Lundy, 2007).

- Audience highlights that children’s views must be listened to by
individuals with responsibility and authority to act upon them. This
requires active listening to ensure that children’s views reach decision
makers (Lundy, 2007).

- Influence emphasises that children’s views should not only be heard
but also be given due consideration, and where appropriate lead to
meaningful change. This requires decision makers to inform children
of the outcomes, how their views were considered, and the reason for
the final decision (Lundy, 2007).

This framework regards children as both becomings and beings, meaning that
children have the right to be listened to. In doing so, there is a risk that children
are given too much responsibility for assessing the consequences of their
actions. However, there is also a risk that adults act as gatekeepers and decide
what is important for the children (Lago & Elvstrand, 2022; Lundy, 2007).

3.3 BIOLOGICAL DEVELOPMENT

Children represent a heterogeneous population undergoing biological,
cognitive and socio-emotional development. From a biological perspective, a
six-year-old is still in early childhood, with ongoing growth of the
musculoskeletal system, maturation of organ systems and limited pubertal
development. Puberty initiates hormonal and physical changes that coincide
with continued brain maturation. In contrast, a 17-year-old has, in most cases,
reached or is approaching physical maturity. During mid-adolescence logical
reasoning is generally considered to be fully developed. However, executive
functions, emotional regulation and social relationships continue to develop
(Sawyer et al., 2018).
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Most children from six years of age have developed sufficient language and
cognitive abilities to participate in symptom assessment using age-appropriate
self-report scales (Birnie et al., 2019; Eccleston et al., 2021; Sawyer et al.,
2012). However, biological development is not homogenecous — there are
individual differences shaped by factors such as socioeconomic context,
culture and peer relationships (Foulkes & Blakemore, 2018).

3.4 PERSON-CENTRED CARE AND
CHILDREN

Person-centred care implies being recognised as unique and being listened to.
Practising person-centred care involves an understanding of who the patient is
as a person, emphasising the values and preferences of the patient (Ekman et
al., 2011). This practice is desired by patients and promoted by organisations
such as the World Health Organization (World Health Organization, 2007).
However, the relationship between the patient and healthcare professionals is
inherently asymmetrical due to the patient’s vulnerability and the healthcare
professionals’ expertise. Patients may therefore be understood as occupying a
subordinate position within healthcare (Ekman, 2020).

A systematic overview of reviews explored different concepts of centredness
in healthcare, including child-centred care, family-centred care, patient-
centred care and person-centred care. Across these concepts, the synthesis
identified three main attributes: being unique, being heard and shared
responsibility (Feldthusen et al., 2022).

BEING UNIQUE

The first attribute, being unique, refers to recognising the person as more than
a diagnosis or a biomedical case. This attribute acknowledges the person’s life
context, values, preferences, social relationships, and resources (Feldthusen et
al., 2022). Within paediatric care, this requires both recognising the child as a
person with their own experiences and modes of expression and understanding
the family-based context. Since illness in childhood is rarely an isolated
experience, the network includes family, school and social environments.
Acknowledging this also requires an understanding of how the child’s unique
developmental stage and communicative capacities shape the meaning of
illness. This highlights the importance of working together to learn and being
responsive to the individual child’s and family’s needs (Zgambo et al., 2025).
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BEING HEARD

The second attribute, being heard, builds on being unique by emphasising that
people must be provided with genuine opportunities to express their
experiences, needs and preferences and that their expressions must influence
the care process. Within paediatric healthcare this may be complex. Children
may communicate verbally but also through text, pictures, behaviour, play and
emotional responses. Younger children and those with communication
difficulties are at risk of being “spoken for”. Parents or healthcare
professionals sometimes function as advocates or interpreters of children’s
needs. Sometimes, the involvement of parents may overshadow the child’s
own voice. Being heard involves meaningful inclusion in decision-making,
aligning with the model of participation (Feldthusen et al., 2022; Lundy, 2007).

Within paediatric healthcare, being heard is both an ethical and a rights-based
necessity. Unclear responsibilities may lead to overprotection, whereby the
child’s voice is not taken seriously, or the opposite occurs, whereby families
and children are expected to assume burdens beyond their responsibility or
capability (Feldthusen et al., 2022; Zgambo et al., 2025).

SHARED RESPONSIBILITY

The third attribute, shared responsibility, is described as a shift from care being
delivered to passive patients toward care where the patient is a partner. In the
care of adults, this involves shared decision-making between the healthcare
professionals and the patient. In a paediatric context, where it is not always
seen as appropriate for children to take responsibility for their decisions in view
of their developmental level, shared responsibility may be triadic, including
the child, parents and healthcare professionals. In paediatric healthcare, shared
responsibility does not imply that children carry responsibilities for medical
decisions. Instead, it may imply that children should participate in decisions
and symptom management according to their developmental abilities and
preferences (Feldthusen et al., 2022; Zgambo et al., 2025).

The perspective of children as becomings becomes particularly important in
relation to shared responsibility. Children participate in different ways
depending on their developmental abilities, communication preferences and
clinical situation (Lundy, 2007).
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3.5 CHILDREN IN HEALTHCARE

Although the child as a patient is recognised as an expert on themselves and
their condition, the professional expertise of healthcare professionals is
essential. A visual metaphor commonly used when describing person-centred
care is the patient as a part of the healthcare team (Figure 1).

Figure 1. The proposed position of the patient in person-centred care where the
patient is involved as an equal partner in the healthcare team

In my view, this metaphor or simplified visual illustration does not capture the
complexity of healthcare. To start with, the position of the patient is not fixed
but influenced by multiple factors, including patients’ preferences, clinical
condition and healthcare settings, as well as their relationship with different
healthcare professionals. In some situations, the patient may be more centrally
positioned in relation to some of the healthcare professionals but more equally
positioned in relation to other healthcare professionals. In paediatric healthcare
this may also be true in relation to children’s development.
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With this perspective it is also relevant to consider that children and their
parents sometimes occupy different positions in participation. The child’s
position may be shaped by age, cognitive and communicative abilities and the
clinical context. Some children may be positioned closer to the centre, with
healthcare professionals and parents assuming a greater responsibility, while
other children have a more participatory position.

Parents, on the other hand, may occupy a dual role, acting as advocates for the
child and as interpreters of the child’s experiences. They are sometimes
positioned closer to the centre, assuming more of a representative role for a
younger child but can also be seen as participants in the care. This demonstrates
that the positions of the child and the parents are not fixed and do not always
move together (Figure 2).

Figure 2. My interpretation of the position of the child and parents within person-
centred care

When using such simplified illustrations, it is important to recognise that in
practice patients and families often function as mediators and interpreters
between multiple individual healthcare professionals, healthcare teams, and
the broader social and societal networks surrounding the child.
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3.6 CHILDREN IN HEALTHCARE WITH
CANCER

The attributes of being unique, being heard and shared responsibility are
relevant in paediatric oncology, where children experience multiple symptoms
throughout the cancer trajectory (Withycombe et al., 2019). Understanding
these symptoms requires opportunities for children to express how they affect
their everyday lives and for healthcare professionals to respond with
appropriate symptom management (Linder, Ameringer, et al., 2021).

The Children’s Oncology Group Nursing Discipline’s State of the Science
Symposium has identified six symptoms prioritised as core symptoms in all
children undergoing cancer treatment. These are anxiety, fatigue, nausea and
vomiting, pain, sadness/depression, and sleep disturbance (Withycombe et al.,
2019) (Table 1).
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Table 1. Description of the prioritised core symptoms

Anxiety

A symptom including general worry, procedural fear and
an uncertainty about outcomes (PDQ Supportive and
Palliative Care Editorial Board, 2025).

Fatigue

A distressing, persistent, subjective sense of physical,
emotional, and/or cognitive tiredness, disproportionate
to activity, which interferes with usual functioning.
Fatigue affects activity, motivation, concentration,
mood, sleep and rest and fluctuates across diagnoses and
treatment phases (Thambiraj et al., 2022).

Nausea
vomiting

and

A sensation of wanting to vomit, where vomiting refers
to an expulsion of stomach content. In oncology, nausea
and vomiting are classified as acute, delayed, and
anticipatory (Hooke & Linder, 2019; Wickham, 2012).

Pain

Pain is not only physically distressing but often
frightening and arises from the malignancy, treatment
and procedures. It is one of the most common symptoms
in cancer care (Linder & Hooke, 2019).

Sadness
/depression

Reflects grief, separation from normal life, loss of
control, or fear about the future. In some children it is
more persistent, sometimes overlapping with depression
(Linder & Hooke, 2019).

Sleep
disturbances

Sleep disturbances include insomnia, delayed sleep
onset, poor sleep quality, daytime sleepiness and
fragmented sleep (Hooke & Linder, 2019; Sheikh et al.,
2021).

Symptoms may also form symptom clusters (gastrointestinal, emotional,
fatigue-related, somatic and self-image clusters), meaning that two or more
symptoms are related to each other and occur at the same time. The relationship
between symptoms within a cluster is stronger than their relationship with
symptoms in other clusters. Clusters may consistently appear across treatment
phases or during specific stages of chemotherapy, underpinning the need for
continuous symptom assessment throughout the treatment trajectory (Kim et
al., 2005; Lopes-Junior et al., 2025).
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3.7 SYMPTOM ASSESSMENT AND
MANAGEMENT VIA A DIGITAL TOOL

To recognise and manage symptoms, children need opportunities to
communicate their symptom experiences. This requires valid and appropriate
symptom assessment methods that enable children to self-report their
symptoms whenever possible (Eccleston et al., 2021). Analogue scales, such
as the Coloured Analogue Scale (CAS), Faces Pain Scale Revised (FPS-R),
and Visual Analogue Scale (VAS), have a history of use within paediatric pain
assessments and are well established in both research and clinical practice
(Birnie et al., 2019; Hicks et al., 2001; Le May et al., 2018; McGrath et al.,
1996). Healthcare professionals are often familiar with these scales. However,
analogue scales are usually only used at time points decided by the healthcare
professionals and may therefore provide only fragmented insight into
children’s pain experiences.

Digital health technologies offer opportunities to extend management of
symptoms beyond hospital settings, enabling children to report and monitor
symptoms when they are at home. This may facilitate communication and
provide timely information about symptom experiences over time (Hunter et
al., 2019; Linder, Ameringer, et al., 2021).

DIGITAL TECHNOLOGY

Digital technology is an integrated part of children’s everyday lives, and many
children frequently use mobile devices. Research indicates that children may
prefer digital solutions for non-verbal communication of symptoms (Thunberg
et al., 2022). In the Global Strategy for Digital Health 2020-2025, the World
Health Organization defined digital health as “the field of knowledge and
practice related to the development and use of digital technology to improve
health” (World Health Organization, 2021). Digital health includes the
concepts of eHealth and mHealth, and serves as an umbrella term for digital
innovations in healthcare (Hallberg & Salimi, 2020). EHealth is commonly
defined as the use of information and communication technologies to support
health and healthcare delivery, including internet-based services and digital
communication tools aimed at improving health outcomes. MHealth is defined
as a subset of eHealth that focuses on mobile and wireless technologies, often
associated with services delivered via mobile platforms (McCann et al., 2019).
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MHEALTH

Digital symptom assessment scales may offer new possibilities by enabling a
visualisation of symptoms whenever children want to share their symptom
experiences (Hunter et al., 2019; Linder, Newman, et al., 2021; McCann et al.,
2019). PicPecc is an mHealth tool developed with children, parents and
healthcare professionals using a user-centred design (Nilsson et al., 2021;
Wiljen et al., 2022). Integrated into PicPecc is the electronic Faces
Thermometer Scale (eFTS) for assessment of symptom intensity.

After logging into PicPecc (Figure 3), the user can start assessments, start a
chat conversation or personalise an avatar by selecting facial expression, skin
colour, hair colour and hairstyle (a, b). The user can then select different
symptoms to assess (¢) and rate their intensity using the eFTS (d). Other ways
to describe the symptom experience include writing personal notes (e), using
the body map (f) and/or choosing a picture illustrating how the symptom
affects the user (g). A link directs the user to short videos describing different
methods for symptom management (h). After completing assessments, the user
can view an overview of previous assessments (i). The chat function can be
used to communicate with healthcare professionals (j) and finally, there is a
gaming function, with virtual pets as rewards for completed assessments (k).

27



Treatment on Time

Angelica H88k

Mina husdjur -1 N ] Fraga1 @

Statistik
amiepsa v g v ws v

s .

0000000000D: ~ <

$tid o hjdlp Fragad @

Figure 3. Different parts of the mHealth tool “Pictorial support in person-centred care for children”
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3.8 SUMMARY PART 1

Together, the three attributes provide a theoretical framework for
understanding person-centred symptom management. Being unique creates the
foundation for recognising children’s symptom experiences. Being heard
enables children to communicate those experiences, while shared
responsibility ensures that symptom experiences influence clinical decisions.
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4 PART 2

In this part, the four studies included in the thesis illustrate how person-centred
symptom management may be strengthened.

4.1 STUDIES | AND II

The electronic Faces Thermometer Scale (eFTS) (Figure 4) was developed
with a universal design including colours, numbers and face-emojis to illustrate
intensity, thereby giving children different options for expressing symptom
experience according to personal preferences and developmental abilities. The
use of the colours green, yellow and red was inspired by CAS and the universal
design of traffic lights. The face-emojis used are gender-neutral (Wiljen et al.,
2022).

Studies I and II focused on the validation of the eFTS for self-reporting pain
to support communication.
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10-Very much

0-Nothing

Figure 4. The electronic Faces Thermometer Scale (H66k et al., 2024)
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PAIN IN CHILDREN

Children experience various types of pain throughout childhood, including
acute pain and, less commonly, chronic pain. This pain may be related to
disease, treatment and procedures or occur as breakthrough pain, which is a
common feature of both a healthy childhood and illness (Eccleston et al.,
2021). Experiences of pain evolve during development, from primarily
perceiving pain as a concrete physical sensation to understanding it as a
multidimensional experience (Esteve & Marquina-Aponte, 2012).

For children in a hospital setting, pain may arise from acute illness, surgical
interventions, invasive procedures, medical treatment or an underlying disease
and is often perceived as a distressing symptom (Eccleston et al., 2021).
Despite this, children’s pain experiences are frequently underestimated. In one
study, 72% of the children attending a surgical daycare unit or admitted to an
inpatient ward reported moderate to severe pain during the previous 24 hours
(Andersson et al., 2022). Untreated or inadequately managed procedural and
postsurgical pain has been associated with negative outcomes, including
increased anxiety (Rosenbloom et al., 2025). Barriers to effective pain
management include inadequate pain assessments, variations in healthcare
professionals’ knowledge, and the underestimation of children’s self-reported
pain (Andersson et al., 2022; Smeland et al., 2019).

PAIN

DEFINITION

The first definition of pain, published in 1979 by the International Association
for the Study of Pain (IASP), was associated with tissue damage and how pain
is expressed (Raja et al., 2020).

“Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or described

in terms of such damage” (IASP Subcommittee on Taxonomy,
1979).
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In 2020, the definition of pain was revised to explain that pain could occur
without tissue damage and with increased emphasis on subjectivity. In the
revised definition, the word “described” is removed, emphasising that pain can
be assessed using validated indicators other than a verbal report.

The revised definition includes important changes for children, particularly
those who have difficulties communicating their pain (Stevens, 2021).

“An unpleasant sensory and emotional experience associated
with, or resembling that associated with, actual or potential
tissue damage” (International Association for the Study of
Pain, 2020).

This definition is further expanded by the addition of six key notes
(International Association for the Study of Pain, 2020):

- “Pain is always a personal experience that is influenced to
varying degrees by biological, psychological, and social
factors”

- “Pain and nociception are different phenomena. Pain
cannot be inferred solely from activity in sensory neurons”

- “Through their life experiences, individuals learn the
concept of pain”’

- “A person’s report of an experience as pain should be
respected”

- “Although pain usually serves an adaptive role, it may have
adverse effects on function and social and psychological
well-being”

- “Verbal description is only one of several behaviours to
express pain; inability to communicate does not negate the
possibility that a human or a nonhuman animal experiences
pain

The note stating that the report of pain should be respected is especially
relevant to children, whose pain is often underestimated or not taken seriously
(Stevens, 2021). This revised definition provides a more inclusive
understanding of pain, which is essential for improved pain assessment and
management in children.
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ASSESSMENT OF PAIN

Within paediatric healthcare, obtaining reliable self-reports can be challenging,
so utilising developmentally appropriate assessment methods is important
(Linder, 2010). Parents often interpret and report their children’s symptoms,
and this may not always reflect the child’s actual experiences. However, pain
assessments by proxy are important when children are unable to self-report
their pain. Some studies show a good correlation (Khin Hla et al., 2014;
Montgomery et al., 2021) between assessments made by children and
assessments made by parents, although parents tended to report a higher pain
intensity than children (Montgomery et al., 2021).

SCALES FOR PAIN ASSESSMENT

Frequently used scales for self-reporting pain include the Numeric Rating
Scale (NRS), Visual Analogue Scale (VAS), Coloured Analogue Scale (CAS),
Wong Baker FACES Pain Scale (Wong & Baker, 1988) and Faces Pain Scale
Revised (FPS-R). For pre-verbal, sedated or critically ill children, behavioural
observation tools are used. Scales such as the FLACC scale (Face, Legs,
Activity, Cry, Consolability) are commonly used and validated in hospital
environments (Crellin et al., 2015). The NRS is a pain scale that usually ranges
from 0-10 or from 1-10, with only the end points labelled, where 0 or 1 = no
pain and 10 = worst pain. The VAS is usually represented as a straight line
from 0-100 mm (Hjermstad et al., 2011).

The CAS was developed as an alternative visual scale for self-report to reduce
numerical abstraction. CAS uses a colour gradient, ranging from light red (no
pain) to dark red (worst pain). The child marks their perceived pain intensity,
which is converted into a numerical value ranging from 0-10 (McGrath et al.,
1996). CAS has demonstrated good reliability and validity in children from
five years of age and using CAS to assess acute pain is strongly recommended
(Birnie et al., 2019; Le May et al., 2018).

The FPS-R is a commonly used scale for self-report of pain in children from
4-5 years of age and is recommended by the IASP (International Association
for the Study of Pain, 2001). The scale consists of six faces depicting
increasing pain intensity and is scored 0-10. It was developed to minimise
emotional expressions and has demonstrated good reliability and validity
across clinical and cultural contexts (Birnie et al., 2019; Hicks et al., 2001; Le
May et al., 2018).
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The scales NRS-11, FPS-R and CAS are found to be both reliable and valid
and are strongly recommended for use in self-reporting acute pain in children
(Birnie et al., 2019).

VALIDATION OF SCALES FOR PAIN
ASSESSMENTS

Validation provides evidence that a scale measures what it is intended to
measure (Streiner, 2024). According to the methodological framework
COnsensus-based Standards for the selection of health Measurements
INstruments (COSMIN), evidence of multiple studies examining different
psychometric properties is required (Mokkink et al., 2010; Prinsen et al.,
2018). Validated and reliable scales are essential for identifying pain,
monitoring changes over time and evaluating the effect of interventions. There
are several aspects to validity, including content validity, structural validity,
hypothesis testing for construct validity, cross-cultural validity and criterion
validity. Reliability includes internal consistency, test-retest reliability, inter-
rater reliability, and measurement error. Among these measurement properties,
content validity is often considered particularly important (Persad et al., 2025).

The validation of the eFTS was approached through complementary studies
evaluating different aspects of validity in children (Studies I and II). These are
also part of a larger, multicentre validation project (Castor et al., 2023) aiming
to evaluate psychometric properties of the eFTS for assessing pain in children
aged 8-17 years in different settings.

CONTENT VALIDITY

Content validity is described as the degree to which the content of a
measurement scale reflects the construct to be measured — how well the items
represent the construct of interest, including relevance, comprehensiveness and
comprehensibility (Birnie et al., 2019). Content validity is one of the
measurement properties applicable to a single item self-report measure and one
of the most important measurement properties of a patient-reported outcome
measure. It ensures that the scale truly measures what it is intended to measure
(Birnie et al., 2019; Prinsen et al., 2018).
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Study 1 (Figure 5) focused on content validity, which was explored using
hypothetical pain situations together with think-aloud interviews with children
aged 8-17 years. Hypothetical pain refers to situations in which the children
are asked to assess or describe the pain they believe a person would experience
in an imagined scenario, often presented through images, stories or videos.
This approach is used both in the development and validation of pain scales
and to examine children’s cognitive and social development, as well as to train
children to self-report their pain (Jaaniste et al., 2016).

Study I Content validity of the electronic Faces Thermometer Scale

(eFTS).

Methods

Design: A mixed method explanatory design was used.

Sample:102 children (8-17 years) visiting a paediatric outpatient clinic
with a variety of diagnoses.

Setting: A paediatric department at a hospital in eastern Sweden.

Data collection: Hypothetical pain illustrations, the Charleston
Pediatric Pain Pictures (CPPP), demonstrating different levels of pain
intensity, were presented to the participating children. They were then
asked to assess their hypothetical pain using the eFTS and prompted to
verbalise their thoughts regarding assessments and the eFTS.
Analysis: Analyses included descriptive and comparative statistics
together with a qualitative approach closely aligned with the text from
think-aloud conversations.

Results

The eFTS differentiated between no pain and pain, but no consensus
was found when differentiating between pain levels. The participating
children used colours, numbers and face-emojis when assessing their
hypothetical pain intensity. A majority stated that they would like to
use the eFTS if they were in pain.

Figure 5. Short description of Study I, examining content validity of the electronic
Faces Thermometer Figure Scale
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The Charleston Pediatric Pain Pictures (CPPP), used to illustrate hypothetical
pain, comprise 17 illustrated scenarios representing four predefined pain
intensity categories (no pain, low pain, moderate pain and high pain) (Belter et
al., 1988). The scenarios were viewed in a predetermined order. After listening
to a vignette, children were asked to imagine themselves in the situation and
rate their hypothetical pain using the eFTS on a tablet. During their
assessments, the children were asked to describe their thoughts regarding the
eFTS and how they perceived the hypothetical pain.

The use of think-aloud methodology enabled an understanding not only of the
children’s assessments, but also of their reasoning processes and
interpretations of the scale. The children’s previous experiences, emotional
associations and personal interpretations of the hypothetical situations
influenced their pain ratings. These findings underscore the subjective nature
of pain assessments and help explain the statistical variability observed in the
quantitative analyses. Rather than focusing solely on their assessments, this
approach aimed to illuminate the children’s interpretation of hypothetical pain
and how they used the different elements of eFTS (Van Someren et al., 1994).

The findings demonstrated that children understood how to use the eFTS and
utilised different elements, including colours, numbers, and face-emojis to
communicate pain intensity. It was also demonstrated that the eFTS was able
to discriminate between no pain and pain. Further, the qualitative findings
highlighted that the children had personal preferences regarding how they
interpreted the scale, and that previous experiences influenced their
assessments of hypothetical pain.
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CONSTRUCT VALIDITY

Construct validity is described as an ongoing and iterative process, involving
a variety of methods for hypothesis testing, and evaluating both the
measurement and the construction of the test (Streiner, 2024). It is explained
as the degree to which the self-reported scores are consistent with predefined
hypotheses (Birnie et al., 2019).

Construct validity, focusing on convergent and discriminant validity of the
eFTS, was examined in Study II (Figure 6). Measurements of pain were
repeated with three different scales for assessing pain intensity (thus
comparing the eFTS with CAS and FPS-R) in a postoperative setting. This
approach was seen as appropriate since construct validity is commonly
evaluated through hypothesis testing with instruments expected to measure the
same or closely related constructs (Mokkink et al., 2010). The scales selected
for comparison in this study are widely used in paediatric pain assessments
(Birnie et al., 2019) and represent different ways of assessing pain intensity.

Discriminant validity was evaluated by examining whether the eFTS could
discriminate between preoperative and postoperative pain intensity. The results
showed higher postoperative pain intensity, demonstrating the ability of the
eFTS to capture variations in pain intensity among children undergoing

surgery.
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Study II Construct validity of the electronic Faces Thermometer Scale

(eFTS).

Methods

Design: An observational study, consisting of repeated measurements
of pain.

Sample: 86 children (8-17 years) visiting a paediatric surgery
department and with a variety of diagnoses were included.

Seiting: A paediatric department for surgery in children in southern
Sweden.

Data collection: Repeated assessments of pain at three different
timepoints (1) pre surgery, (2) post surgery and (3) 30-45 minutes after
timepoint 2. For each timepoint three assessments scales were used,
eFTS, CAS and FPS-R.

Analysis: Convergent validity was established by comparing
assessments between the scales at each timepoint. Discriminant
validity was established by comparing assessments at timepoint 1
(potential no painful situation) with assessments at timepoint 2
(potential painful situation).

Results

A statistically significant correlation between the scales was found
between different timepoints: Kendall’s Tau B coefficient varied
between 0.61 and 0.79. The eFTS was found to be able to discriminate
pain with a statistically significant difference between timepoint 1 and
timepoint 2, Clopper-Pearson proportion ranged from 0.70-0.90.

Figure 6. Short description of Study I, examining convergent and discriminant validity
of the electronic Faces Thermometer Scale

The findings of Study II demonstrated that the children were capable of self-
reporting postoperative pain using the eFTS. The statistically significant
correlations between eFTS, CAS and FPS-R provided evidence of convergent
validity, while the eFTS was also able to discriminate between a potentially
non-painful situation (preoperative assessment) versus a painful situation
(postoperative assessment).
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Together, Studies I and II demonstrate that a validated symptom assessment
scale may support the attributes of being unique and being heard. A valid
symptom assessment scale enables children to communicate their own
symptom experiences and provides healthcare professionals with a better
understanding of the child’s perspective.

4.2 STUDY I
ACCESS TO MHEALTH

When providing an mHealth tool to children within healthcare, access to the
specific tool needs to be established. MHealth alone does not guarantee access
(Sieck etal., 2021). An accessible mHealth tool may enable children to capture
symptom experiences and express these experiences.

Digital communication also facilitates interaction between children, parents
and healthcare professionals outside the hospital setting. In everyday language,
access is often thought of as availability and associated with how easy or
difficult it is to get an appointment with healthcare services. However, the term
access also describes the overall fit between needs and resources and between
the individual and the healthcare service (Levesque et al., 2013; Penchansky
& Thomas, 1981).

Access may be defined through five different dimensions to describe the
interaction between the healthcare service and the patients. These dimensions
— availability, accessibility, accommodation, affordability, and acceptability —
may be used across different healthcare settings. A barrier in one dimension
can be enough for access to fail, even if the other dimensions are functioning
(Penchansky & Thomas, 1981).

The Five A’s of Access for TechQuity (Sieck et al., 2021) represents a
theoretical extension of the dimensions into the digital health era. From access
to care to access to technology, it includes access to the necessary digital
infrastructure, platforms and competencies to obtain digital care. The five
dimensions of access are redefined for telehealth (Table 2) (Sieck et al., 2021).
In Study III (Figure 7), the framework described by Sieck et al. (2021) was
adapted into an analytical framework through a process inspired by the action
research spiral (Kemmis et al., 2013).
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Table 2. Dimensions of access and their adaptation for Study IlI, adapted from
Héok et al. (2026) published in JMIR Formative Research

Dimensions of | Definitions according to Sieck et | Research questions,
access al. (2021) Study 111
Availability The relationship between How available is PicPecc
existing telehealth services outside hospital in order
provided by a system and to support participants’
resources and the patient’s needs | needs and abilities?
and ability.
Accessibility The relationship between digital | How accessible is
skills and literacy of a patient PicPecc outside hospital
population and the support in relation to
available to use them. participants’ digital skills
and literacy?
Accommodation | The relationship between How does PicPecc
requirements of digital platforms | outside hospital
and the patient’s ability to accommodate (or adjust
navigate them. to) participants’ ability
to navigate it?
Affordability The relationship between the How affordable is
costs of internet services and PicPecc outside hospital
devices and the patient’s ability in relation to
to pay for them. participants’ money,
time and energy?
Acceptability The relationship between the How willing are the
healthcare organisations, participants
telehealth tools and workflows (acceptability) to use
and the patient’s attitude toward | PicPecc outside hospital?
and comfort with tools and
workflows.
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Study III Access to an mHealth tool for symptom management in
paediatric oncology care

Methods

Design: A triangulation between interviews, an instrument, and
consumption data to determine access to the mHealth tool Pictorial
support in person-centred care for children (PicPecc) outside hospital.
Sample: 14 children (6-17 years) receiving chemotherapy or surgery
for cancer who were scheduled for discharge, 5 parents of included
children and six nurses.

Setting.: Recruitment from two paediatric oncology centres in Sweden.
Data collection: Participants were encouraged to use PicPecc outside
hospital during 2 weeks to assess and manage different symptoms
(feelings, nausea, pain and sleep). Assessments and chat conversations
were monitored and responded to by the included nurses. Interviews
were semi structured with an interview guide based on the five
dimensions of access. The instrument was a questionnaire, System
Usability Scale-Child version, aimed at determining usability of
PicPecc. Consumption was recorded to determine how PicPecc outside
hospital was used.

Analysis: A framework based on the five dimensions of access was
outlined including qualitative and quantitative data. Interviews were
analysed with a template analysis based on the five dimensions of
access where these dimensions were used as @ priori themes. The
instrument and consumption were analysed with descriptive statistics.
Finally, the framework was used to triangulate the data.

Results

PicPecc outside hospital enabled children to communicate symptoms
in a safe and structured way, and was considered accessible, affordable
and acceptable. However, barriers included difficulties in interpreting
the scale, motivational factors and a “childish” design.

Figure 7. Short description of Study 111 describing access to the mHealth tool Pictorial
support in person-centred care for children
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To look at access from different angles, both qualitative and quantitative
methods were used. The interviews and analyses in Study III were guided by
a priori themes based on the five dimensions of access. The analysis was
conducted using a template described by Brooks (2014). This method is
described as a thematic analysis, allowing integration of a priori themes with
subthemes emerging from the data (Brooks & King, 2014).

The quantitative method involved consumption data to monitor how PicPecc
was used and how participants engaged with it. The instrument used to assess
perceived usability — the System Usability Scale — Child version (SUS-C) —
was a supportive measure for the triangulation design.

AVAILABILITY

The findings indicate that PicPecc functioned as a structured and reliable
mHealth tool for communication between the child and nurse. The children
and parents described an increased sense of safety when symptoms were
monitored remotely, reducing their feeling of being “abandoned” after
discharge. Further, PicPecc supported dialogue and reflection and gave the
children the opportunity to independently communicate symptoms and
emotions.

ACCESSIBILITY

The findings indicate that PicPecc was perceived as easy to download, learn
and use. At the outset, there were challenges related to the login procedures
and the use of a PIN code for personal identification but these difficulties were
resolved with repeated use of PicPecc and help from parents and/or nurses.
This underscores the importance of guidance when introducing a digital tool.

ACCOMMODATION

The findings indicate that children up to 12 years of age appreciated the use of
pictorial support and intuitive navigation. However, an inconsistency in the
interpretation of eFTS, where higher numbers represented a positive symptom
experience in one category (feelings) and a negative symptom experience in
the other categories (nausea, pain and sleep) created confusion. Both children
and nurses reported difficulties interpreting statistical overviews of the
assessments. Nurses also reported that the administrative interface was less
intuitive and time consuming.
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AFFORDABILITY

The findings indicate that using PicPecc was not perceived as a financial
barrier, and all participants had access to devices connected to the internet.
Energy levels, fatigue and symptom burden influenced the children’s
engagement. For example, the use of PicPecc decreased when they felt too
unwell to engage or when they experienced few symptoms.

Organisational factors also emerged as a consideration, with nurses expressing
concern regarding responsibility for monitoring assessments and responding to
chat messages, as well as lack of integration with the existing health system.

ACCEPTABILITY

Acceptability varied according to age. Younger children, up to 12 years of age,
were positive about the colourful design, the avatar, and the reward system.
However, older children perceived the design as childish.

Study III extends Studies I and II by enabling children’s symptom experiences
to remain visible to healthcare professionals beyond the hospital setting. In this
way, the opportunities for being heard are strengthened throughout the cancer
trajectory while also facilitating shared responsibility between children,
parents and healthcare professionals.
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4.3 STUDY IV

Study IV of this thesis is related to the management of prioritised core
symptoms in paediatric cancer. Symptom management includes the actions
taken to prevent, relieve, or eliminate symptoms. Strategies may include
medical interventions, self-care approaches or interventions carried out by
healthcare professionals, and these may be both pharmacological and non-
pharmacological. It is therefore important for families to be involved in both
the planning and execution of care (Linder, 2010).

SIDE EFFECTS RELATED TO CANCER TREATMENT

Symptom burden changes with diagnosis, treatment phase, side effects and
complications. However, improved symptom assessment may enhance
medication adherence and overall survival (Withycombe et al., 2019).
Conventional symptom management primarily relies on medical interventions.
However, because symptom experience is often influenced by many factors,
symptom management may require additional care approaches. Combining
conventional medical management with complementary strategies is referred
to as integrative medicine (Ben-Arye et al., 2024; McClafferty et al., 2017).

IDENTIFIED CARE APPROACHES

In Study IV, different care approaches to symptom management within
paediatric oncology were mapped through a scoping review (Figure 8). The
scoping review used the population, concept and context framework guided by
the Joanna Briggs Institute methodology for scoping reviews. A systematic
search was conducted in seven databases (Cinahl, Cochrane Reviews, Embase,
PsycINFO, PubMed, TRIP and Web of Science) covering studies published
between 2015 and 2025. The initial search was performed by experienced
librarians.

Eligible studies included qualitative, quantitative and mixed methods research
involving children aged 6-17 years receiving cancer treatment. These ages
were selected because the children included in the studies had to be able to
self-report their symptoms. After removal of duplicates, titles and abstracts,
the full texts were screened independently by members of the author group
according to predefined inclusion and exclusion criteria. Data were extracted
using a structured extraction form. Consistent with the methodology of the
Joanna Briggs Institute, no formal quality appraisal of the included studies was
made (Peters et al., 2024).
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Study IV Care approaches to relieve prioritised core symptoms in
paediatric oncology — a scoping review

Methods

Design: A scoping review inspired by the methodology of Joanna
Briggs Institute using the population, concept and context framework.
Sample: Seven databases (Cinahl, Cochrane Reviews, Embase,
PsycInfo, PubMed, TRIP and Web of Science) were searched for
relevant literature A total of 46 studies were included in the review.
Data collection: Inclusion criteria were paediatric patients with any
cancer type (6-17 years) receiving an active treatment, a described
intervention or strategy to manage one or more of prioritised core
symptoms (anxiety, fatigue, nausea and vomiting, pain,
sadness/depression and sleep disturbance) where children were
participants including both in- and/or outpatient care. Exclusion
criteria were children in palliative care, survivors, pharmacological
treatment specified to doses, anxiety and depression (DSM code),
quality of life and home-based medical technology.

Results

Identified care approaches were mind-body (e.g. Virtual Reality),
body-based (e.g. massage), herbal (e.g. aromatherapies), energy (e.g.
Reiki), exercises (e.g. walking), educational (e.g. oral care) and
pharmacological (nitrous oxide) approaches.

Figure 8. Short description of Study 1V, a mapping of care approaches provided to
relieve prioritised core symptoms
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Many of the approaches addressed more than one symptom and were
associated with a reduction in symptoms. The approaches were categorised
into seven groups according to mode of delivery.

Different care approaches were identified involving:

e psychological or cognitive processes (mind-body)

e direct physical contact

e sensory and herbal stimulation

e energy transfer

e physical exercise

e cducation for children, parents and healthcare professionals
e pharmacology outside standard care (nitrous oxide)

The most frequently described care approaches were mind-body interventions,
particularly targeting anxiety and pain. These included animal-assisted therapy
(Chubak et al., 2017; Mahoney et al., 2024), clowning (Kurudirek & Arikan,
2020; Wu et al., 2022), creative activities, mindfulness, music and virtual
reality (Evangelista et al., 2022; Giinay et al., 2022; Giircan & Atay Turan,
2021; Hundert et al., 2021; Rygh et al., 2023; Savas et al., 2024).

The included studies often mentioned more than one symptom but the
interventions did not necessarily target all of these symptoms. For example,

anxiety and pain are described together in 42 of 46 included studies (Figure
9).
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Figure 9. How many times the prioritised core symptoms are mentioned in the
included studies

Study IV illustrates how children’s communicated symptom experiences may
be translated into supportive care approaches delivered alongside conventional
care. In this way, person-centred symptom management moves from
recognising and understanding symptom experiences towards acting upon
them.
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4.4 SUMMARY PART 2

Together, the four studies included in this thesis describe a progression from
recognising children’s unique symptom experiences, to enabling children to
express these experiences, and finally to using them as a basis for more person-
centred symptom management.

Studies I and II focus on making children’s symptoms visible. By offering
multiple ways of expressing symptom intensity through colours, numbers and
face-emojis, the eFTS supports children’s individual choices for pain
assessments. Study III extends this by enabling children to communicate
symptom experiences continuously beyond the hospital setting, thereby
strengthening opportunities to be heard and to participate in symptom
management. Finally, Study IV demonstrates how reported symptom
experiences may be translated into supportive care approaches delivered
alongside conventional care.

Collectively, the studies illustrate how children’s symptom experiences
become visible, communicated and acted upon through the cancer trajectory.
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5 PART 3

The findings presented in this thesis may be understood as complementary
components of a more person-centred symptom management, with each study
addressing different aspects of symptom assessment and management. This
part of the thesis illustrates how these findings may interact in clinical practice
through Victor, a fictional seven-year-old child diagnosed with acute
lymphoblastic leukaemia.

5.1 DIAGNOSIS AND EARLY SYMPTOMS

Victor visits a primary healthcare centre with one of his parents because of
persistent pain in his leg. During the consultation, he also describes a
prolonged cold accompanied by intermittent fever. Blood samples are
collected and later that day the family receives a phone call informing them
that Victor needs further investigations at the paediatric emergency
department. Victor travels to the hospital with both his mother and father.

At the hospital, Victor meets a physician who explains that the blood test
results indicate abnormalities in Victor’s blood counts and blood cell
production, although additional examinations are needed to determine the
cause.

Following the examinations, Victor and his parents are informed that he has
acute lymphoblastic leukaemia (ALL), a cancer affecting the bone marrow.
The physician explains that the pain in his leg is caused by cancer cells
crowding the bone marrow. The cancer cells also displace the healthy blood
cells needed to fight infections, explaining Victor’s prolonged cold and
recurrent fever.

Further, the physician explains that there is a good chance that he will recover
from the leukaemia, but treatment is necessary. The treatment is standardised
and follows a structured protocol, meaning that regardless of where treatment
is provided in Sweden, the same treatment protocol is followed. This treatment
will mainly be administered at the hospital, although Victor will be allowed to
stay at home as much as possible when his condition permits this. The
treatment aims to eliminate the cancer cells but there is a risk that his healthy
cells will also be affected, causing side effects.
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The following day, Victor undergoes a procedure under general anaesthesia
to receive a subcutaneous venous port, a small device placed under the skin
and connected to a catheter leading into a blood vessel. The subcutaneous
venous port is used both for administering medications and for collecting
blood samples. Whenever the venous port is accessed, a needle must be
inserted through the skin into the port. The needle may remain in place for
several days if needed.

From a clinical perspective, these early procedures are part of routine
paediatric oncology care and include diagnostic examinations, treatment
planning, and medical decision-making. For Victor, however, they take place
in a new and unfamiliar environment, marked by disruption of everyday life,
separation from familiar surroundings, and symptoms such as pain, uncertainty
and, at times, fear. Victor’s pain, fear and uncertainty cannot be understood
through blood samples or clinical observations alone. Understanding how
these experiences affect Victor requires listening to his own descriptions.

5.2 SYMPTOMS BECOME VISIBLE

During these first days, Victor and his family are exposed to a large amount of
information, many conversations, unfamiliar terminology, and sometimes
emotionally difficult situations. Victor now begins treatment with
chemotherapy, which introduces new routines and procedures. After a few
days (approximately one week after his first visit to the primary health care
centre), Victor is discharged from the hospital and returns home with his
parents. His next treatment is scheduled for the following week, but before then
he needs another blood test to monitor his blood counts.

During one of the following treatment cycles, Victor experiences severe nausea
despite having his ordinary antiemetic medications. As a result, he becomes
anxious about future treatments because he fears feeling nauseous again. In
addition, all treatments and blood sampling procedures involve needle sticks,
either through the venous port or via finger pricks. Victor dislikes these
procedures, but when he is invited to participate in decisions about how they
should be performed and how he can best prepare for them, they become more
manageable.

Another side effect Victor experiences is oral mucositis, which causes painful
sores in his mouth. This makes it difficult for him to eat, drink, and even to
swallow his saliva due to the pain.
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Victor’s symptoms can only partially be observed or measured by others.
Proxy assessments remain important when self-report is not possible but
cannot replace the child’s own perspective (Birnie et al., 2019; Tomlinson et
al., 2024). For Victor, this means that when using an appropriate scale for pain
assessments, his pain is no longer interpreted solely through clinical
observations but through his own description of pain. However, a validated
pain assessment scale should be understood as the starting point for symptom
management rather than the endpoint itself (Streiner, 2024).

5.3 SYMPTOM MANAGEMENT

During the treatment, Victor feels sad. He lacks the energy to attend school for
a full day and is unable to spend time with his friends during the school day.
He also struggles to participate in activities he previously enjoyed, such as
playing with his friends and attending his football training. Symptom
management becomes an important part of everyday life during his treatment.

Despite advances in paediatric oncology treatment and supportive care,
children continue to experience symptoms throughout the cancer trajectory.
These symptoms are physical, psychological, or both and may affect everyday
life (Hooke & Linder, 2019; Jibb et al., 2022; Linder & Hooke, 2019;
Withycombe et al., 2019; Yan et al., 2025). Effective symptom management
requires Victor’s symptom experiences to be both understood and acted upon.
When Victor returns home, responsibility for recognising, monitoring and
communicating symptoms increasingly shifts to Victor and his family.
Consequently, there is a risk that symptoms remain invisible to healthcare
professionals or are reported only after they have intensified.

Digital technologies may help bridge this gap by extending symptom
communication beyond the hospital setting (Hunter et al., 2019; McCann et al.,
2019). Digital technologies enable children to communicate symptom
experiences while at home and in their everyday lives to facilitate earlier
identification and management of symptoms and to strengthen children’s
opportunities to participate in their own care (Linder, Ameringer, et al., 2021;
Meryk et al., 2022). PicPecc is one example of how mHealth may facilitate
continuous communication, regardless of the setting Victor finds himself in
during his treatment trajectory. Remote symptom reporting creates
opportunities for children to communicate their experiences in real time and
within their everyday environments. PicPecc may enable Victor to
communicate symptom experiences while at home. However, for such tools to
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become part of everyday symptom management, they must not only be easy to
use but also engaging to encourage continued use.

With the mHealth tool, PicPecc, symptom communication during the cancer
trajectory becomes an integrated part of Victor’s everyday life. His pain,
nausea, fatigue, sadness and sleep disturbances are recognised,
communicated and monitored over time. Victor often experiences several
symptoms at the same time; anxiety may coexist with both pain and nausea.

Victor rarely experiences one symptom at a time. Anxiety may increase his
nausea and may make it more difficult for him to cope with pain. Focusing on
individual symptoms in isolation therefore entails a risk of overlooking his
overall symptom burden. The findings in Study IV suggest that care
approaches targeting both physical and psychological symptoms may
contribute to relieving prioritised core symptoms within paediatric oncology.

For Victor, this means that symptom management is complemented by with
care approaches used alongside conventional care and tailored to Victor’s
needs.

Victor’s journey illustrates that person-centred symptom management is not a
single intervention but a continuous process. Symptoms first need to become
visible through assessments, understood through ongoing communication, and
finally acted upon through personalised management strategies. Together, the
four studies demonstrate how these components may strengthen children’s
opportunities to participate in their own care throughout the cancer trajectory.
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6 METHODOLOGICAL
CONSIDERATIONS

6.1 STUDY PARTICIPANTS AND DATA
COLLECTION

The participants included in this thesis represented different paediatric
populations. Children participated in all the studies, while parents and
healthcare professionals were included in Study III and indirectly in Study IV.
By collecting data directly from the children’s assessments, management of
symptoms was captured mainly through self-report. The use of multiple
methods enabled an exploration of symptom assessments and symptom
management from different perspectives.

Recruiting children within paediatric settings can be challenging, particularly
within paediatric oncology settings, where the number of eligible participants
is limited. Consequently, statistical power may be insufficient to detect smaller
effects and there may be limited opportunity to perform subgroup analyses.

6.2 COMBINING QUANTITATIVE AND
QUALITATIVE METHODS

The use of mixed methods in Study I and a triangulation in Study III combined
quantitative and qualitative methods to provide a more comprehensive
understanding of how children perceived a digital scale and an mHealth tool.
By combining numerical and text-based data, complementary perspectives on
children’s symptom assessment and management were obtained (Creswell,
2017; Noble & Heale, 2019).

Three principal mixed methods designs are commonly described: the
convergent design, the explanatory sequential design, and the exploratory
sequential design. These designs differ primarily in terms of timing, priority,
and integration. In the explanatory sequential design (used in Study I),
qualitative data are used to explain or provide a deeper understanding of
quantitative findings (Creswell, 2017). For Study I, the qualitative think-aloud
interviews provided a deeper understanding of the quantitative findings.
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In Study III, a triangulation approach was used, combining qualitative
(interviews) and quantitative (questionnaire and consumption data) methods.
This approach allowed different forms of data to complement one another
(Noble & Heale, 2019). The aim of triangulating the collected data was to
achieve a broader understanding of access. The findings demonstrate the value
of combining different types of data when evaluating digital tools for children.

When using mixed methods, qualitative and quantitative findings sometimes
diverge, and this may be interpreted as a methodological weakness. However,
the findings may reveal different aspects of a phenomenon and contribute to a
more nuanced understanding, whereby the methods are seen as complementary
(Moffatt et al., 2006). Further analyses are often needed to handle these
discrepancies and the conflicting findings may generate new research
questions (Fetters et al., 2013).

6.3 ANALYSES
QUALITATIVE ANALYSES

Data from interviews can be analysed using inductive, deductive or combined
approaches depending on the purpose. Throughout this project the qualitative
analyses were primarily deductive. Theoretical frameworks provided an
analytical structure while findings in the data refined subthemes. The analyses
remained relatively close to participants’ own descriptions to reflect expressed
experiences.

QUANTITATIVE ANALYSES

Several statistical methods were employed to evaluate psychometric
properties, describe participants’ characteristics, and investigate relationships
between variables. The choice of statistical methods was guided by the aims,
the level of measurement and the distribution of data.

PARAMETRIC AND NON-PARAMETRIC APPROACHES

Statistical analysis regarding symptom measurement was based on the
children’s reports. My interpretation is that assessments of symptoms produce
data on an ordinal level, which guided the choice of statistical tests and
consequently the use of non-parametric tests. However, other researchers argue
that parametric tests can be used for data from ordinal scales (Norman, 2010).
The interpretation of the collected data as ordinal data influences the statistical
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findings. Variability in assessments may reflect variation in symptom
experience, but may also be influenced by developmental factors, previous
experiences, emotional responses, and context, together with differences in
how children interpret the assessments scales.

STUDY |

DATA COLLECTION

Study I used pictures illustrating hypothetical pain, the CPPP. These were
developed in 1988 so some of the pictures are not up to date, making some of
them less relevant to the participating children. Research shows that unfamiliar
scenarios can lead to inconsistent or random responses (Jaaniste et al., 2016).
Another limitation is the demands on children; their assessments do not always
reflect their experiences but their interpretation of a scenario (von Baeyer et
al., 2009).

Using think-aloud interviews strengthened the results. Rather than simply
focusing on their assessments, this approach aimed to illuminate the children’s
interpretation of hypothetical pain and how they used the different elements of
eFTS (Van Someren et al., 1994).

QUALITATIVE ASPECTS

Analyses of the think-aloud interviews in Study I remained close to the data,
which seemed appropriate for the aim of understanding content validity.
Children’s reasoning was described in relation to their assessments and the
predefined hypothetical pain situations.

QUANTITATIVE ASPECTS

Statistical analyses included a comparison between expected and observed
assessments and chi-square analyses were used to examine agreements
between the predefined pain intensity categories for CPPP and the children’s
ratings using the eFTS. This non-parametric test was considered appropriate
since both variables were categorical (McHugh, 2013).
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STUDY Il

DATA COLLECTION

Study II focused on construct validity by examining convergent and
discriminant validity of the eFTS. The eFTS was evaluated in a surgical
department where pain intensity was expected to change (preoperative pain
versus postoperative pain) over time. Children undergoing surgery were
selected to test the eFTS in a different setting (Castor et al., 2023). Comparing
eFTS with CAS and FPS-R was considered a strength because the scales
represent different approaches (colour gradient and facial expressions) to
assess pain intensity.

QUANTITATIVE ASPECTS

Convergent validity was established by examining the agreement between
eFTS, CAS and FPS-R. Kendall’s Tau B evaluates whether two ordinal
measures vary in the same direction while accounting for tied observations,
and is considered appropriate for small samples (Agresti, 2012). Findings show
that the scales measure the same underlying construct but this cannot be
interpreted to mean that they are interchangeable. The scales do correlate, as
the children who reported higher pain on one scale also tended to report higher
pain on the other scale, but the scores differ. This distinction is important since
a score may influence decisions regarding treatment (Bland & Altman, 2010).

Discriminant validity was established by determining whether the eFTS
detected changes in pain intensity pre- and postoperatively. More than 50% of
the included children reported increased pain, which supports discriminate
validity of the eFTS. The Clopper-Pearson method was used to calculate exact
confidence intervals for the proportion of children reporting higher pain
intensity postoperatively compared with preoperatively. This approach is
considered appropriate for small sample sizes (Lawrence et al., 2001).
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In Study II, there is a methodological consideration concerning the repeated
measurements performed by each child. Repeated observations from the same
individual may be expected to introduce dependency between measurements.
However, postoperative pain is not a stable phenomenon but may change over
a relatively short time due to recovery and analgesic treatments. Each of the
assessments can therefore be understood as representing different clinical pain
situations rather than as repeated measurements of an unchanged condition.
This approach is consistent with psychometric evaluations conducted in acute
pain settings (Gélinas et al., 2008).

STUDY 1l

DATA COLLECTION

In Study III, data were collected through interviews to provide insight into
participants’ experiences of access to PicPecc. The instrument SUS-C
contributed information about perceived usability, a supportive aspect of
access. Consumption data showed how PicPecc was used over time. Each data
source contributed to a different perspective.

The framework used for data analysis was based on the five dimensions of
access (Sieck et al., 2021). Through a process inspired by the action research
spiral (Kemmis et al., 2013), the dimensions of access resulted in research
questions. Preliminary interpretations of the dimensions in relation to the
context and data collection were discussed and refined, with the aim of
integrating the different data sources into the five dimensions of access.

A methodological consideration in this process is the interpretive adaptation of
the framework. Access, usability and use are theoretically distinct concepts,
and the integration of SUS-C and consumption data within the five access
dimensions was not self-evident. This approach means that the interpretation
of the access dimensions was influenced by the research group’s understanding
of the framework and the clinical context. Some overlap between the
dimensions was unavoidable, as access is a multidimensional and relational
concept. This may have influenced how findings were categorised.

Another limitation concerns SUS-C. The original System Usability Scale was
developed for adults and has been widely used to evaluate digital systems
(Brooke, 1996; Bangor et al., 2009). In Study III, a child-adapted version was
used with shorter sentences and emojis to clarify response options. However,
SUS-C has not yet been fully validated for children in this context.
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The findings of SUS-C should therefore be interpreted as supportive. However,
adaptation of SUS for children has been used in other settings and proven
feasible, with good reliability (Gu et al., 2025; Suwargiani et al., 2026).

The adapted framework should therefore be understood as a context-specific
analytical tool rather than as a definitive model of access.

QUALITATIVE ASPECTS

The qualitative analyses involved interpreting participants’ experiences
through a framework based on the five dimensions of access. However,
employing such a template analysis with predefined themes may increase the
risk of data being interpreted within the boundaries of the template and not
allowing new understandings to emerge. To reduce this risk, interpretations
were continuously discussed within the research group. The use of template
analyses also allowed subthemes to emerge from the data (Brooks & King,
2014). However, an alternative analytical approach may have highlighted
different aspects of participants’ experiences.

QUANTITATIVE ASPECTS

Study III employed descriptive statistics for the questionnaire and data on
consumption. As the purpose was not to test hypotheses but to test access, the
statistical findings should be interpreted as descriptive. The heterogenous and
small sample size further limits opportunities for statistical calculations.

STUDY IV

Study IV used a scoping review to map care approaches targeting prioritised
core symptoms in paediatric oncology. A scoping review was considered
appropriate since the aim was to map care approaches — not to evaluate
effectiveness (Peters et al., 2024). Heterogeneity reflected the complexity of
symptom management in paediatric oncology. By mapping care approaches, a
broader understanding of symptom management was gained.

An important limitation is that no formal critical appraisal of the included
studies was performed (Peters et al., 2024). Consequently, the review cannot
support conclusions regarding which care approaches are superior but instead
identifies the range of available approaches and indicates areas where evidence
remains limited.

In Study IV, findings from the included studies were synthesised. Due to the
studies being heterogeneous in terms of interventions, outcome measures,
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populations and study designs, the findings were summarised and categorised
according to symptom management approach.

6.4 PRE-UNDERSTANDING AND
REFLEXIVITY

Pre-understanding refers to the knowledge, experiences, assumptions, and
perspectives that researchers bring into a study. These influence how research
questions are formulated, how data are collected, and how findings are
interpreted. Within qualitative research, it is therefore important to
acknowledge and critically reflect upon one’s own position. Reflexivity does
not aim to eliminate subjectivity but rather to make the researcher’s influence
visible and transparent, thereby strengthening the trustworthiness and
credibility of the findings (Olmos-Vega et al., 2023; Peddle, 2022).

Personal reflexivity concerns how the researcher’s experiences, values, and
perspectives may influence the research process (Olmos-Vega et al., 2023). As
a registered nurse with specialist training in paediatric nursing and clinical
experience in paediatric oncology, I entered this research with some
knowledge regarding childhood cancer, symptom burden, symptom
management and the challenges faced by children and families during
treatment. This background contributed to identifying clinically relevant
research questions and understanding the context in which the studies were
conducted. At the same time, it may have influenced how data were interpreted
and how certain findings were perceived as important.

I have also been involved in the development and refinement of PicPecc. This
involvement may have created expectations regarding the usefulness and value
of the intervention in Study III. Co-authors were also involved in the
development of PicPecc and therefore shared parts of this pre-understanding.
This made reflexive discussions important throughout the analytical process.

Interpersonal reflexivity concerns the relationship between the researcher and
participants, as well as interactions within the research team (Olmos-Vega et
al., 2023). I had no prior relationship with the participating children or parents,
which may have reduced the risk of participants feeling obliged to participate
or respond in a particular way. However, some of the nurses participating in
Study III were known to me through professional collaborations. Although
these relationships were limited, they may have influenced the interview
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situation and the responses. To address this, findings and interpretations were
discussed repeatedly within the research group, allowing alternative
perspectives and critical reflections.

Methodological reflexivity concerns awareness of how methodological
decisions influence the research process and findings (Olmos-Vega et al.,
2023). The studies included in this thesis were guided or inspired by predefined
frameworks, such as the think-aloud methodology, the framework of access,
the COSMIN framework, and the JBI methodology for conducting scoping
reviews. Such frameworks provide structures and transparency but may also
shape the questions being asked and how findings are interpreted. To minimise
this risk, methodological decisions were discussed throughout the research
process, and unexpected findings were integrated into analyses.

Contextual reflexivity refers to how a social, cultural, professional and
historical context influences the research (Olmos-Vega et al., 2023). This
thesis was conducted within the field of paediatric healthcare, where children’s
participation and symptom management are central concepts. These
perspectives shaped the research questions, methodological choices and
interpretation of findings.

Reflexivity has been an ongoing part of the research process. By collaborating
and continuously discussing findings with co-authors, as well as having
transparency regarding my role as a researcher, I have tried to strengthen the
credibility and trustworthiness of the research.
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7 ETHICAL CONSIDERATIONS

Research involving children requires ethical attention, especially when they
are affected by serious illness and dependent on both their parents and
healthcare professionals. Children with cancer are in a vulnerable situation due
to their age, illness, treatment burden, emotional distress and dependence on
adults. However, this vulnerability should not be understood as a reason to
exclude children from research. Rather the children need to be protected from
harm while also respecting their right to be heard and involved in matters that
concern them (United Nations, 1989; World Medical Association, 2025).

In this thesis, children’s perspectives were actively sought because their
experiences and ways of communicating symptoms were central to the
research aims. Including children was therefore ethically important. At the
same time, the children’s participation had to be voluntary, age-appropriate,
and conducted in accordance with the child’s specific situation and willingness
to participate.

Studies I-III were conducted in accordance with the ethical principles of the
Declaration of Helsinki, the Swedish Act concerning the Ethical Review of
Research Involving Humans, and relevant guidelines for research involving
children (Etikprévningsmyndigheten, 2024; SFS 2003:460, 2003; World
Medical Association, 2025). Ethical approval was obtained from the ethical
review board (Dnr 2020-05119, 2021-01213 and 2024-02450-01).

Children below the age of 15 received oral and written information adapted to
their age before being asked for assent, while written informed consent was
obtained from their parent(s). Children were informed about the study in a way
that aimed to support understanding and make clear that participation was
voluntary (Etikprovningsmyndigheten, 2024). Assent is understood as the
child’s affirmative and voluntary agreement to participate, based on age-
appropriate information and understanding. It should be sought when the child
is capable of providing it. The World Health Organization recommends assent
from 7 years of age but it should be sought for younger children who are able
to provide it (World Health Organization, 2011). Dissent must always be
respected, meaning that an absence of dissent should not be regarded as valid
assent (Council of Europe, 2024; Norberg Wieslander et al., 2026). Children’s
dissent should be respected, even if parental consent is provided.
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Children aged 15 years or older, parents and healthcare professionals received
oral and written information about participating in the study before written
informed consent was obtained. All participants were informed that they could
decline participation or withdraw at any time, without giving a reason or
without any consequences for the child’s current or future care.

During data collection, the children could choose if they wanted a parent to be
present. The presence of a parent may increase a child’s sense of safety and
emotional support but it may also influence what the child feels able to say.
During data collection, questions were directed specifically at the child to give
them maximum opportunity to express their own views. However,
interviewing children also involves certain ethical challenges. Healthcare
professionals and researchers may be perceived as authority figures and
children therefore feel obliged to participate or provide answers that they
believe the healthcare professionals or researchers want to hear (Coyne, 2008).
Interviews should be conducted using developmentally appropriate language
and in a manner that allows children to freely express themselves. The
interviews were performed in person or digitally, and the child and parent
could decide in which setting they wanted to be interviewed.

In Studies I and II, the children were approached during a planned outpatient
visit whereas in Study III, the children were included when they were admitted
to hospital for a cycle of chemotherapy or tumour surgery. Staying at the
hospital (regardless of cause) may be seen as a demanding or stressful period
during which the children and parents were invited to participate.

The use of PicPecc in Study III involved additional ethical considerations. A
digital tool for symptom assessment may support children in communicating
their symptoms that may otherwise be difficult to verbalise. From an ethical
perspective, communication regarding symptoms also creates a responsibility
to listen to and, when needed, act upon the reported symptoms. Decisions about
how the assessments and chats should be handled were therefore made by the
participating children and parents together with the responsible nurse.

All collected data were coded and stored securely in Sweden. A two-factor
identification process for assessments made in PicPecc ensured that only
assigned nurses had access to the assessments.

Conducting research with children requires balancing protection with
participation. Throughout this thesis, ethical considerations have therefore
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concerned not only the prevention of harm but also the creation of
opportunities for children to express their experiences in ways that are
appropriate to their age, preferences and situations.
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8 FUTURE PERSPECTIVES

The four studies included in this thesis address complementary aspects of
person-centred symptom management. Together, they suggest a future in
which validated symptom assessment, mHealth tools, continuous
communication and supportive care approaches are integrated throughout the
childhood cancer trajectory to support timely, person-centred care. In this
future, digital symptom assessment does not replace conversations between
children, parents and healthcare professionals. Instead, it supports ongoing
dialogue by making children’s symptom experiences visible and easier to
communicate. Digital tools should therefore be viewed not merely as tools for
collecting symptom data but as facilitators of dialogue, enabling children’s
experiences to be recognised, discussed and integrated into clinical decision-
making (Georgousopoulou & Manomenidis, 2026).

This future is illustrated by a fictional scenario in which the findings have
become part of routine in paediatric oncology care, demonstrating how the
knowledge generated through the different studies can become another
‘member’ of the multidisciplinary team striving to improve person-centred
symptom management for children with cancer.

On arrival at the hospital, Victor is invited to assess his leg pain with an
mHealth tool called PicPecc. PicPecc includes a digital scale, the eFTS,
through which Victor can choose a face-emoji, a colour or a number to assess
his pain. Together with a nurse, Victor creates a personal user account and is
introduced to the tool. After completing his assessment, Victor is encouraged
to share the assessment results with both the nurse and the physician. PicPecc
enables Victor not only to assess pain intensity but also to use pictures to
describe how the pain affects his everyday activities. The assessment results
provide the basis for person-centred symptom management. Symptom
assessments become the starting point for conversations in which children’s
experiences are recognised as an essential source of knowledge alongside
clinical assessments and professional observations, allowing treatment
decisions to be based on Victor’s experiences and priorities.

Before Victor is discharged after having received his first treatment with
chemotherapy, a nurse introduces PicPecc and shows him how to use it when
he is at home. When he is at home, he wonders whether he can meet up with a
friend, so he starts a chat and contacts a nurse, who encourages him to meet
with his friend. This opportunity to discuss everyday concerns between hospital
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visits provides reassurance for both Victor and his parents, enabling them to
address concerns as they arise rather than waiting for the next scheduled
appointment.

As Victor progresses through the cancer trajectory, he uses PicPecc to report
his symptoms. A few months later, when Victor returns for another treatment,
the nurse reviews the symptom assessments made since being discharged after
his last treatment. These assessments provide a basis for discussions within the
healthcare team.

By combining Victor’s self-reported symptoms with observations from his
parents and the clinical expertise of healthcare professionals, the team gains a
more comprehensive understanding of his symptom experience while ensuring
that his own voice remains central.

Victor’s assessments show that he felt nauseous and vomited after returning
home. As a result, he becomes anxious about experiencing these symptoms
again. Another concern is the insertion of the needle in his subcutaneous
venous port. When he selects a picture in PicPecc to show how he feels about
this procedure, the nurse introduces him to another supportive care approach
available on the ward — a virtual reality (VR) headset. This headset helps him
to manage procedural pain, even though he still does not like the procedure.

Throughout Victor’s cancer trajectory, PicPecc becomes more than a digital
symptom assessment tool. It supports ongoing dialogue between Victor, his
parents and healthcare professionals, helping to ensure that his symptom
experiences are recognised, discussed and acted upon. Information from
PicPecc is complemented by observations from his parents, providing a
foundation for planning and adapting symptom management throughout the
cancer trajectory. Digital technology may not only enable children to report
symptoms, but also create better opportunities for children, families and
healthcare professionals to develop a shared understanding of symptom
experiences, ensuring that children’s voices continue to guide symptom
management throughout the cancer trajectory (Picture 1).
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Picture 1. Child using PicPecc at home
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9 CONCLUSION

The overall aim of this thesis was to strengthen person-centred symptom
management for children with cancer. Considered together, the findings
demonstrate that symptom assessment and management should not be
understood as separate activities but as interconnected components of person-
centred care. Making children’s symptom experiences visible through
assessments creates opportunities for communication, shared understanding
and timely symptom management.

Studies I and II provide complementary evidence supporting the use of eFTS
for children’s self-report of pain and contribute complementary perspectives
regarding different aspects of its validity. These findings are extended in Study
III, which demonstrates that an mHealth tool alone is insufficient unless
children, parents and healthcare professionals have access. Finally, Study IV
illustrates that symptom management requires a repertoire of supportive care
approaches delivered alongside conventional care to address the diverse
symptoms experienced by children during cancer treatment.

Collectively, the findings suggest that person-centred symptom management
begins by recognising children’s symptom experiences, continues through
communication and shared understanding, and finally, translates these
experiences into timely and personalised supportive care. Further, the findings
demonstrate how the attributes of being unique, being heard and shared
responsibility may be translated into person-centred symptom management for
children undergoing cancer treatment.

Treatment on Time is not only about treatment at the right time. It is about

recognising children’s symptom experiences in time, listening to their voices,
and ensuring that their experiences are understood and acted upon.
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USE OF GENERATIVE Al

Generative artificial intelligence (Al), such as Microsoft 365 Copilot and Open
Ai Chat GPT 5, was used in the writing of this thesis to improve language
through grammar checks and suggestions for synonyms and phrasing. All
suggestions generated from Al were critically reviewed by the author. As the
author, I take full responsibility for the content and the scientific accuracy.

Chat GPT 5 has also been used for generation of the front-page image, as well
as for design ideas for figures included in this thesis.
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TACK

En avhandling skrivs inte av en person ensam. Den hér avhandlingen é&r ett
resultat av méten med ménniskor som har trott pd mig, stottat mig, utmanat
mig och hjdlpt mig framat.

Forst och framst vill jag tacka barn, familjer och sjukvdrdspersonal som
inspirerat till samt deltagit i studierna. Era erfarenheter, tankar och perspektiv
ar sjdlva grunden for den hir avhandlingen, utan er hade den inte kommit till.

Stort tack till Institutionen for vdrdvetenskap och hdlsa for mojligheten att
kunna gora denna resa. Centrum for person-centrerad vard (GPCC) for att ni
har trott pd mig och projektet. Barncancerfonden som bland annat
mojliggjorde genomforandet av delstudie I11.

Min huvudhandledare, Stefan Nilsson, vilken klippa du &r. Du hérde min
nyfikenhet pa forskning langt innan jag sjdlv vagade tro att den kunde leda
nagonstans. Tack for att du trodde p& mig, 6ppnade dorren till forskningen och
sedan funnits dér hela vagen. Du har alltid tagit dig tid, fatt mig att kéinna mig
prioriterad och haft ett lugn nér jag har varit stressad och frustrerad samt pushat
mig framét. Att f4 vara del av resan med PicPecc, jag dr si tacksam. Forsta
gangen jag horde talas om PicPecc sdg jag potentialen i hur den skulle kunna
hjdlpa barn och familjer. Att du gav mig mojlighet att vara med och testa den
har varit ovérderligt.

Mina bihandledare, Maria Bjork, Charlotte Castor och Emma Forsgren, ni har
alla pa olika sétt stottat och utmanat mig pa den hir resan. Maria, din stringens
att halla traden, att skala ner utan att tappa bort ("however” har blivit ett nytt
favoritord) och att ge stod nér jag behover det som mest har under dessa ar
varit s& betydelsefullt. Charlotte, din knivskarpa blick och ditt resonemang har
hela tiden utmanat och styrt arbetet i rétt riktning. Din forméga att lyfta upp
nér det behdvs och hélla tillbaka nér jag har glidit i vdg har tagit bAde mig och
arbetet i en béttre riktning. Emma, din eftertdinksamhet och ditt lugn har hjilpt
arbetet att bli béttre men lika viktigt har hjdlpt mig att behalla fattningen under
den hér tiden. Dina genomtinkta formuleringar som lyfter texten och din
jordnira person som lyfter mig.
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Mina medforfattare, ni har alla hjélpt mig framat, och bidragit med kunskap
som har gjort studierna béttre och samtidig utmanat mig att tinka ett varv till.
Framfor allt, Anders Muszta pd Akademistatistik som har hjidlpt mig med
statistisk guidning och utrdkningar. Mia Hylén som har stdttat mig i
formuleringar och beskrivning nir det géller psykometrins vérld. Charlotte
Weiner som har hjidlpt mig med analyser och beskrivningar i utmaningen
komplementéra metoder.

Forskargruppen Barn- och familjecentrerad vdrd vid LinkOpings universitet —
tack for givande forskarmdten, samtal och virdefull aterkoppling pa
presentationer. Forskargruppen Vard vid langvariga tillstand: barnsjukvdrd,
neurosjukvdrd och palliativ vdard — tack for samtal och givande moten som har
lart mig mycket och bidragit med flera perspektiv. Arbetsgruppen som har
arbetat med valideringen av eFTS, eF'TS study group, tack for vara samtal, och
mojligheter att testa idéer. Ndtverket for doktorander och postdoc inom
smdrtforskning, tack for vardefulla moten och samtal.

Granskare vid halvtidsseminariet, Sofie Jakobsson, Jens Nygren och Emma
Olsson som genom konstruktiv feedback utmanade mig att justera riktningen.
Granskare vid slutseminariet, Karolina Lindén, Alexander Olausson och
Matilde Zerne Nilsson, tack for jag fick testa mina idéer, for er tid att granska
mina texter och er konstruktiva feedback.

Mina fantastiska doktorandkollegor (gamla och nya), som har bidragit till att
gora den hér tiden sé rolig och mindre ensam. Tack for fikapauser som ofta har
mynnat ut i olika metodologiska diskussioner och dér inga frdgor har varit
konstiga eller dumma. Angelica, tack for ditt stdd, for vara skratt, resor och
skrivstunder. Annie, Matilde, Karolina och Malin, vi gick introkursen
samtidigt och ni visade mig doktorandbordet dér jag kunde kdnna mig hemma.
Annie, tack for all stottning och vara terapisamtal under dessa ar. Anneli tack
for skrivstunder och skratt, Pernilla tack for samtal om ditten och datten.

Jag vill dven tacka er som har skapat forutsdttningar for genomforande av
datainsamling, hjélpt till med rekrytering, sprakgranskning, transkribering och
litteratursokning — framfor allt Filippa Dise, Melina Hammerman, Anette ME
Karlsson, Sofie Lagerkrantz, Sandra Lundquist, Emma Nordh, Per Nyman,
Carolina Samuelsson, Anita Shenoi, Linnea Stolt, Karin Tibblin och Petra
Tjdrner.
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Bésta vanner och kollegor pd Barnsmértenheten, US, Linkoping, sérskilt
Karin, Malin och Carolin som under aren har statt ut med mig nér jag gar in i
bubblan och tappar kontakten med det som hénder runt omkring. Tack for era
hejarop och ert stod.

Vinner, familj och sidkt — tack for att ni stottar &ven om jag har varit otydlig
och haft svart att forklara vad jag egentligen gor, “ndgot med en app...”
Madde, min bésta vin, du har tdlmodigt statt bredvid, stdttat och pushat mig
att uppleva andra saker under dessa ar, s& tacksam for vara Stockholmsresor
och kvillar med bubblande drycker.

Mina fordldrar och syskon, nu har den eviga studenten slutfért dnnu en
utbildning, men jag dr sdker pa att det finns flera. Tack for ert stéd och
engagemang dven ndr jag sjdlv inte alltid fOrstdr utan mest uttrycker
frustration.

Mina barn, Marcus och Emilia, ni har funnits bredvid och hjélpt till nér jag har
ropat. Guidat mig genom Excel och SPSS, gett mig fler perspektiv om hur
saker kan goras. Nér jag har bett om er hjélp har ni sa sjilvklart tagit er tid att
hjilpa er mamma med texter, tittat pa presentationer och saklart hejat.

Mats, min dlskade, du har stétt vid min sida under hela den hér resan. Du har
hjalpt mig nér sjélv inte har forstatt vad jag behovt, vintat nér arbetet tagit mer
tid &dn planerat och skyndat med mig nér jag har haft brattom. Alltid karleksfull,
trygg och utan att tveka eller ifrdgasitta tagit hand om min packning pé olika
sétt.

Till sist, Doris, som aldrig kommer att ldsa detta, tink om du inte hade stéllt
den dér enkla fragan for ver trettio ar sedan.
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