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Abstract 
Lis Sjöberg (2021): Healthcare interventions in children with congenital 
limb reduction deficiency – long term outcomes and experiences of decisions 
made during childhood. Örebro Studies in Medicine 243.   
 
The overall aim of this thesis was to describe experiences and long-term 
outcomes of healthcare interventions for children with congenital limb 
reduction deficiency (CLRD).  

 The four studies included were conducted with descriptive designs. 
Semi-structured interviews were carried out with parents (n=17) in study I 
and adolescents (n=10) in study III. Data were analyzed using a qualitative 
content analysis (study I) and a phenomenographic approach (study III). 
Study II was conducted with a prospective case-control design, where 
data from cases (n=9) and controls (n= 27) concerning prosthesis use 
and skills were collected for 17 years and analyzed with independent-
samples tests. In study IV, a cross-sectional survey was conducted, using 
a study-specific questionnaire, analyzed with chi-square tests and de-
scriptive statistics.  

The involvement of parents in decision-making and treatment for 
their child with a CLRD generates several roles derived from the child’s 
and family’s needs, with tasks assigned to the parents by HCPs. Con-
cerning young children’s development of prosthetic skills and prosthesis 
use over time, our results show no additional advantages from fitting a 
myoelectric hand prosthesis before the age of 2½ years. The treatment 
received during childhood had shaped the adolescents by creating oppor-
tunities, allowing them to choose their own paths, and enabling a sense 
of belonging in a context. The majority of children with CLRD will, as 
adults, have a life situation with opportunities for education, employ-
ment, and social life, a life situation that corresponds well to the Swedish 
population as a whole. 

This thesis shows that decisions made at an early stage for the treat-
ment of children with CLRD contribute to physical and social skills that 
shape the children through their later choices and appear to be im-
portant for their future life situation. Despite different constraints people 
with CLRD have similar lives to their peers. 

Keywords: childhood, daily occupation, decision-making, family-centered 
service, life situation, limb deficiency, myoelectric prosthesis, parental role, 
rehabilitation, surgery 
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Preface 
In 1971, exactly 50 years ago, Örebro Regional Hospital (today Örebro 
University hospital) successfully fitted a preschool child with a myoelectric 
hand prosthesis. This was the first time ever in the world and it became 
the starting point for a new treatment for children with congenital limb 
reduction deficiency (CLRD). The research and treatments performed at 
the clinic, conducted by chief physician and neurophysiologist Rolf 
Sörbye, became internationally renowned. Since then, various treatment 
methods have been introduced and developed by a multi-professional team 
to meet the various needs of children and adults with limb differences. In 
this context, I have worked as an occupational therapist for many years, 
and this is where my thesis has its foundation. 

This research project reflects my occupational therapy perspective, and 
sheds light on two questions frequently asked by parents of newborn 
children with CLRD: “What can you do for my child?” and “How is life 
going to be for my child?” It is the responsibility of researchers and 
healthcare professionals to respond to these well-justified questions.  

The focus of this research project is therefore on the treatments offered 
to children with CLRD and the meaning of these treatments in the long 
term. The results can contribute with new evidence-based answers to the 
parents’ questions above, giving parents and caregivers confidence in 
decisions and treatments for children with CLRD. 

It is my wish that every parent of a child with CLRD should feel 
comfortable in their parenting role, enjoying their child and its journey 
through life. 

“We had to take a different road, an unknown road, but a good road.” 

  (A parent of a child with CLRD)  
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Background 
In all times and all over the world, some children are born with 
deficiencies or anomalies (birth defects) (World Health Organization, 
2020), which is often unexpected and may be traumatic for the parents. 
According to earlier research, a congenital deficiency is a potentially 
disabling condition that affects the life situation, the health, and the well-
being of persons worldwide (Ephraim, Dillingham, Sector, Pezzin, & 
Mackenzie, 2003). The families in this situation are usually in need of 
healthcare interventions and support at an early stage. What the 
healthcare services can offer and what families request varies greatly, 
depending on the society’s resources and the family’s needs (Piskur et al., 
2012). Research highlights the importance of family-centered 
(Rosenbaum, King, Law, King, & Evans, 1998), multidisciplinary, early 
childhood interventions for infants and young children with disabilities or 
developmental delays (Bruder, 2010; Calder, Ward, Jones, Johnston, & 
Claessen, 2017) 

Healthcare interventions and policies have during recent decades shifted 
from an authoritarian approach to partnership practice with a 
collaboration between the parents and healthcare professionals (HCPs) 
(Law et al., 2005). In order to achieve a collaboration of equal 
involvement, it is important to elevate the parenting role by listening to 
the parents’ voice through their child’s treatment processes.  

Interventions offered to children and their families need to be followed 
up and evaluated continuously to ensure that they meet their purpose. 
They must also be evidence based, which may be established through 
comparisons between different methods or by viewing the intervention 
from different perspectives, such as those of the parents and the children 
themselves. 

Children with a congenital limb reduction deficiency (CLRD) will grow 
up with a lifelong health condition. Their development during their life 
span will involve processes of change in volition, habituation, and 
performance capacity (Taylor & Kielhofner, 2017). Many parents are 
concerned about their child’s development and future, in particular, their 
ability to perform daily activities, their educational choices, and their 
professional options. HCPs have a limited ability to support the parents in 
these questions due to gaps in our understanding of the long-term 
outcomes of currently available interventions.   
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Children with congenital limb reduction deficiency 
Children born with a limb difference have one or more limbs that deviate 
from the normal prenatal development. The affected limb may show 
overgrowth or undergrowth, or have a deviated form, such as toes or 
fingers duplicated or not separated (World Health Organization, 2020). 
CLRD refers to a not fully developed limb or limbs, defined as “the 
absence or hypoplasia of a long bone, metacarpal or metatarsal, or 
phalanx of one or more limbs” (Gold, Westgate, & Holmes, 2011).  

The identification and diagnosis of a CLRD take place either during the 
ultrasound examination of the fetus during pregnancy, which covers 
20%–50% of cases (Holder‐Espinasse et al., 2004; Stoll et al., 2000), or 
at the child’s birth. HCPs with competence in CLRD are consulted when 
the identification is made and the parents are presented with the diagnosis 
(Johnson, Johnson, Heyhoe, Fielder, & Dunning, 2018). Expertise in 
CLRD is often limited in local healthcare, and families sometimes feel 
stigmatized. Parents of adoptive children are usually informed about the 
condition before their first meeting with the child.  

In Sweden, most children with a CLRD are referred to one of the 
national clinics for children with CLRD during their first months of life; 
there, the family meets a multidisciplinary team, with specialists in the 
treatment of CLRD. The varied and complex needs associated with CLRD 
indicate the importance of this multidisciplinary team (Setoguchi, 1991). 
Many of the clinics offer individual visits as well as group events and 
camps for children and families. Additionally, children with CLRD can be 
enrolled at the regional child and youth rehabilitation center, where the 
child and the family are provided with advice, support, and tools to 
maintain and develop abilities and skills to facilitate everyday life.  

Causes, prevalence, and identification of CLRD 
In the early 1960s, there were children born with CLRD as a result of 
their mothers taking the drug thalidomide during pregnancy (Kasperski & 
Wilson, 2009). The thalidomide epidemic brought attention to this 
condition and led to the establishment of birth defect registers around the 
world (Källen, Rahmani, & Winberg, 1984; Lowry & Bedard, 2016). 
Since then, more CLRD etiologies have been identified, such as other 
teratogenic exposures (Ephraim et al., 2003; Syvänen et al., 2021) , genetic 
disorders (Bergman, Löhner, van der Sluis, Rump, & de Walle, 2020; 
Ephraim et al., 2003) , constriction band syndrome (Wiedrich, 1998), and 
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vascular disruptions (Kasperski & Wilson, 2009; Källen et al., 1984; Light 
& Ogden, 1993), but in most cases the cause is unknown.   

Birth defect registers established during the thalidomide epidemic have 
made it possible to establish the prevalence of CLRD in different parts of 
the world. The most referenced study (Ephraim et al., 2003), covering 
large parts of the developed world, reported a CLRD prevalence of 2–7 in 
10,000 births, with no trends over time. This prevalence has later been 
supported in studies from specific countries (Bedard, Lowry, Sibbald, 
Kiefer, & Metcalfe, 2015; Hermansson, Bodin & Wranne, 2001; Kasperski 
& Wilson, 2009; Klungsøyr et al., 2019; Mai et al., 2019; Vasluian, van 
der Sluis, et al., 2013). In Sweden, the prevalence of CLRD is 4.6 births in 
10 000, meaning about 50 children per year (Socialstyrelsen, 2018). 
Among children adopted to Sweden, the incidence of various disabilities, 
including CLRD, has increased as fewer healthy children become eligible 
for adoption (Glidden, 2000). 

Classifications of CLRD 
CLRDs range from mild unilateral to severe multiple, in which two or 
more limbs are affected (Day, 1991; Kasperski & Wilson, 2009; Källen et 
al., 1984). Upper limb reductions are about twice as common as lower 
limb reductions (Andrews, Williams, VandeCreek, & Allen, 2009; 
Ephraim et al., 2003).   

As the upper and/or lower limbs can be affected to different extents, 
children with CLRD are treated within different disciplines in the 
healthcare system over their life span. Due to the many different 
disciplines involved, diverse terminologies, classifications, and definitions 
have been created to describe the condition, based on concepts from the 
different disciplines, classification principles, and anatomical terms (Lowry 
& Bedard, 2016). The terms derived from classical Greek, such as 
hemimelia, peromelia, ectromelia, phocomelia and dysmelia (Lowry & 
Bedard, 2016) suffer from a lack of precision and translation issues and 
are therefore avoided nowadays (Day, 1991). 

In this thesis, the International Organization for Standardization (ISO) 
classification 8548-1:1989, produced by International Society for 
Prosthetics and Orthotics (ISPO) (Kay et al., 1975), is used to categorize 
the forms of CLRD that occur among the participants in the studies. This 
classification is restricted to skeletal deficiencies described on anatomical 
and radiological bases, divided into transverse or longitudinal deficiencies. 
A transverse deficiency resembles an amputation (Day, 1991), with a 
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complete absence of the distal structures and an intact proximal structure 
(Lowry & Bedard, 2016). All other reduction deficiencies are classed as 
longitudinal deficiency, in which the reduction or absence of one or many 
elements occur along the long axis of the limb (Day, 1991). 

The extent of CLRD is described and classified based on how many limbs 
are affected, by the terms unilateral, bilateral and multiple (Gold et al., 2011). 

Consequences of CLRD 
For the newborn child with a CLRD, there are usually no consequences 
that must be urgently addressed by the healthcare service, unless the 
CLRD is part of a syndrome that affects the functioning of internal 
organs. Rather, the consequences of a CLRD could be described as risks in 
the longer life perspective if not properly treated in early childhood. 

Human movement has a variety of purposes that are important for 
activities in everyday life. A biomechanical model (Kielhofner, 2009) 
contributes concepts and structure in the description of physical 
limitations that may lead to consequences in activity performance for 
children with different forms of CLRD.  

In a CLRD, the skeleton of the limb is reduced to a greater or lesser 
extent, which means that the joints and musculature surrounding the 
reduced bone also affect range of motion and stability, with consequences 
for movement and load. These consequences are mostly problems with the 
larger joints in the lower limb, the hips, knees, and ankles, but even the 
finger joints, affecting fine motor skills and strength. A longitudinal lower 
limb reduction has an impact on walking longer distances and on speed 
when climbing stairs (Kaastad, Tveter, Steen, & Holm, 2017). A unilateral 
CLRD creates an asymmetry between the sides of the body, which can 
have consequences for bodily balance and physical stability.  

In upper limbs, the range of motion is of great importance for actions 
such as bending, reaching, pulling, lifting, and grasping, which are 
essential in daily activities. The strength of the affected limb is reduced 
because muscle tension and contraction may limit the production of force-
related joint motions. Strength and functional limitations appear to be 
more severe in proximal reductions than in distal reductions. For example, 
an upper limb prosthesis is much heavier to wear and use when the stump 
is short than if the stump is longer. 

Endurance is a constant challenge because a CLRD means slightly 
weaker musculoskeletal function throughout life, even if the function is 
compensated by treatment.  
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A missing part of an arm, hand, leg, or foot is a bodily departure from the 
norm, attracting unwanted attention, which can reinforce feelings of being 
different. One study (Varni & Setoguchi, 1991) on children aged 8 to 13 
showed that age and the extent of the CLRD was not significantly 
correlated with the children’s self-perceived physical appearance or their 
own feelings about the way they look. Rather, social environment 
variables such as stress, support, peer acceptance, and scholastic and 
athletic competence showed a potential impact on the children’s self-
perceived physical appearance.  

During the life span, through stages of development, each person 
constructs an occupational identity (Taylor, Pan, & Kielhofner, 2017). 
The challenge for all children is to identify and manage a way of life that 
they perceive as good, that gives them a sense of belonging, provides a 
grounding in familiar routines, and enables them to realize their own 
unique potential and desires (Taylor et al., 2017).  Basic needs and identity 
development of disabled children are the same as those of other children. 
This development can be facilitated or made more difficult by various 
conditions in the physical and social environment and must therefore be 
studied from a broad perspective (Paulsson, 1995).  

For children with CLRD, their frustration with their physical 
limitations may discourage them from participation in leisure activities, 
also reducing their opportunities for social interaction (Michielsen, van 
Wijk, & Ketelaar, 2011). One way to adjust to the environment and to 
ensure a kind of bodily normality is to wear a prosthesis (E. Vasluian et 
al., 2013). The prosthesis may represent a source of empowerment, 
facilitating integration into society (Craig D. Murray, 2009).   

Healthcare interventions for children with CLRD 
In Sweden, healthcare interventions and assistive devices for children are 
free of charge. Overall, interventions aim to provide possibilities for 
improved body function and increased performance capacity in the child’s 
current situation and in the future (Taylor et al., 2017) With these main 
goals, different treatment options are offered to children with CLRD, 
based on the child’s individual needs (Meurs, Maathuis, Lucas, Hadders-
Algra, & van der Sluis, 2006; Sener, Yigiter, Bayar, & Erbahceci, 1999; 
Sörbye, 1980).  

According to Setoguchi (Setoguchi, 1991) “a properly constituted clinic 
team needs to answer the parents’ questions, counsel them and the family, 
and plan the treatment programme for the child so that they can properly 
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assist the child to become a productive, self-sufficient member of society”. 
To achieve this, multi-professional competence is required for treatment 
initiatives during childhood. Examinations of the child’s unique potential 
and limitations are important to confirm treatment choices in order to 
minimize negative consequences of the CLRD, in the child’s current 
situation and in the future.  

Due to the complexity of different treatment options, it is essential not 
only to involve the parents in decision making but also to put the family in 
the center throughout the decision and treatment support process. But 
what does it mean to put the family in the center? 

Treatment options from a family-centered perspective 
Becoming a parent of a child with CLRD may mean a long-term 
collaboration with HCPs, depending on the presentation of the child’s 
CLRD and which path the parents choose. 

Clinical experience and earlier research emphasize that parental 
involvement in treatment is of great importance for the treatment 
outcomes (D'Arrigo, Copley, Poulsen, & Ziviani, 2019; Durlacher, 
Verchere, & Zwicker, 2015; Fuller, 1999; Oliver, Dixon, & Murray, 
2020; Setoguchi, 1991; Sörbye, 1980; Varni & Setoguchi, 1993; Watson, 
2000). This means that parents are expected to take an active part in 
collaboration with HCPs and be the ones who support the treatment 
during the child’s upbringing to achieve good results. Little is known 
about how parents experience their role in treatment processes for their 
child, in which they are expected to participate.  

Family-centered service is considered to be the best practice in pediatric 
rehabilitation, incorporating a collaboration in which parents, as experts 
on their child, work in partnership with HCPs (Johnson et al., 2018; 
Lavigne, Rushton, & Trudelle, 2017; Rosenbaum et al., 1998). In family-
centered service (Rosenbaum et al., 1998), the relationship between 
parents and HCPs consists of three basic premises and assumptions: 
- Parents know their children best and want the best for their children.
- Families are different and unique.
- Optimal child functioning occurs within a supportive family and 

community context. 
The family-centered service approach is frequently applied in practice and 
developed in research (Andrews et al., 2009; Kerr & McIntosh, 1998; Law 
et al., 2005).  
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With the main goals of improving functionality, appearance, and activity 
performance, treatment options are offered from different disciplines, 
based on the child’s individual needs (Watson, 2000). Implementation 
should be carried out with clarity and determination in collaboration with 
children and families. HCPs need to recognize and understand the parental 
role in treatment support in order to provide the most appropriate care. 
Thus, in order to strengthen the family-centered service approach, we need 
to gain further insights into the parental role in pediatric rehabilitation for 
children with CLRD. 

Decisions on treatment during childhood 
Parents of children with CLRD have an important role in making 
treatment decisions during the child’s first year of life and continuing 
during the child’s upbringing. Charles et al. (Charles, Gafni, & Whelan, 
1999) identified and described three styles of decision-making. In the 
paternalistic decision approach, the physician assumes the responsibility 
and makes the decision. In the consumerist approach informed medical 
decisions are made by the patient or the family. The third approach, 
shared decision-making, is a combination of the other two styles.  

According to Swedish legislation, the Patient Act (Ministry of Health 
and Social Affairs, 2014), parents have the right and obligation to decide 
on matters relating to the child’s affairs, such as care and treatment. From 
9 years of age, children are found to be able to participate meaningfully in 
personal healthcare decision-making (Weithorn & Campbell, 1982).  

The parental role in decision-making is complex and involves emotional 
judgements that balance the benefits and future needs of the child (Allen, 
2014; Bradbury, Kay, Tighe, & Hewison, 1994; Johnson et al., 2018). 
Before any treatment decisions can be made, many parents want to 
experience their child’s innate, natural physical capabilities, which may 
mean a delay in the decision-making process (E. Vasluian et al., 2013). 
Johnson et al. (Johnson et al., 2016) stated that an improved family-
centered approach is needed when a CLRD has been identified. As the 
child’s deputy, parents are entitled to information from HCPs prior to 
decision-making. The information shall, in accordance with the Patient 
Act, be adapted to the parents’ experiences, linguistic background, and 
other individual circumstances. Thus, parents are expected to take an early 
position in treatment decisions; however, earlier research has not 
investigated how parents experience their role in this early decision-
making in which they are expected to take an active part.  
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As treatment decisions can be made in different ways (Charles et al., 
1999), it is important to understand how the various options affect the 
family and the outcomes of the treatment. Different treatments are 
described in research and in clinic practice, but evidence for the 
effectiveness of the treatments needs to be strengthened, to support 
treatment decisions. To tailor treatment options to fit different family 
values and priorities, the family-centered service approach (Rosenbaum et 
al., 1998) (Law et al., 2005) indicates the importance of understanding the 
parental role in partnership with HCPs (Andrews et al., 2009; Kerr & 
McIntosh, 1998). In order to strengthen the family-centered service 
approach, we need to increase our understanding of the parental role in 
decisions and partnership in treatment for children with CLRD.  

Treatment options for children with CLRD   
Treatments related to physical functioning can be divided into 
compensatory treatments and remedial treatments (Kielhofner, 2009). 
Compensatory treatments aim to minimize the distance between the 
person’s existing capacity and the functional needs required for everyday 
activities (Kielhofner, 2009). Compensatory treatments include prostheses 
as well as trying out assistive devices (Henderson, Skelton, & Rosenbaum, 
2008); these interventions may prevent later risk of overuse and overload 
problems on the unaffected side of the body (Sietke G. Postema et al., 
2016). Another option to consider is no treatment. 

Remedial treatment focuses on the problem with the goal of promoting 
a function and cosmetic appearance that are as “normal” as possible 
(Henderson et al., 2008). Available remedial treatments include surgical 
constructions and reconstructions of internal structures to stabilize joints 
or increase range of motion (Kielhofner, 2009). For some children with 
CLRD, a combination of compensatory and remedial treatments may be 
offered. 

Prosthetic treatment  
The loss of body structures is often compensated with prostheses. A 
prosthesis can never be considered as a substitute for a limb or part 
thereof (Krebs, Edelstein, & Thornby, 1991). However, for some it may 
provide a sense of bodily completeness (C. D. Murray, 2004). The timing 
of fitting and the choice of prosthesis type takes place in consultation 
between parents and HCPs, during the child’s first year of life. As the child 
grows, the prosthesis will require adjustments every 3 to 6 months (Nelson 
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et al., 2006). Access to a functional prosthesis is considered to facilitate 
early and later independence (Tyc, 1992). For successful outcomes of 
prosthetic treatments, parental involvement in the team is recommended 
(Lavigne et al., 2017; Oliver et al., 2020; Postema, van der Donk, van 
Limbeek, Rijken, & Poelma, 1999).  

Lower limb prostheses  
Early fitting of lower limb prosthesis was advocated as early as 1945, in 
children then referred to as juvenile amputees (Thomas, Haddan, & 
Thomas, 1945). Lower limb prosthetic treatment helps to even out a bone 
length difference and provide a good support surface for body weight 
(Hirons, Williams, Amor, & Day, 1991; Letts & Vincent, 1993), thus 
improving the child’s motor functions (Kaastad et al., 2017; Krebs et al., 
1991) 

Vannah et al. (Vannah, Davids, Drvaric, Setoguchi, & Oxley, 1999) 
reported that children fitted with a lower limb prosthesis varied widely in 
the length of time they could wear the prosthesis, their maximum walking 
distance, and problems such as pain and sweating. Most commonly, 
interruptions in prosthesis use were caused by waiting for repairs to the 
prosthesis and outgrowing the prosthesis. Further, the children placed a 
great emphasis on the design and convenience in use of the prosthesis, 
followed by cosmetic appearance.  

Upper limb prostheses 
Active conventional body-powered upper limb prostheses have been fitted 
and used on children from 2 years of age, since the late 1940s (Frantz & 
Aitken, 1959). After the successful fitting of a myoelectric hand prosthesis 
to a child in 1971 (Sörbye, 1980), this also became an option for children 
with CLRD.  

Nowadays, according to earlier research and clinical experiences, 
children with congenital transverse upper limb reduction deficiency 
(TULRD) are recommended to be fitted with a hand prosthesis at an early 
age. Using a prosthesis encourages motor learning, performance capacity, 
and prosthetic integration into the body image (Kielhofner, 2009; Tham, 
Eriksson, Fallaphour, Taylor, & Kielhofner, 2017) . 

In Sweden, if the parents and the HCP decide that the child should have 
prosthetic treatment, a passive hand prosthesis is fitted at 6 months of age 
(Shaperman, Landsberger, & Setoguchi, 2003; Sörbye, 1980), with 
transition to an active myoelectric hand prosthesis at approximately 3 
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years of age. The provision of myoelectric hand prostheses to children has 
thus become standard practice in the Swedish healthcare system.  

In Scandinavia, the recommended age for myoelectric hand prosthesis 
fitting is from 2½ to 4 years (Sörbye & Hermansson, 1992); the rationale 
for fitting at this age range is to promote continual prosthesis use and 
adequate prosthetic skill to perform daily tasks. From North America, 
myoelectric hand prosthesis fitting has been reported as early as 10 to 15 
months of age (Hubbard, 1992; Shaperman et al., 2003). The rationale for 
this early fitting is that the children will be able to use the prosthesis more. 
Both recommendations have been used clinically in different parts of the 
world. However, no study has compared the long-term impact of the two 
recommendations in terms of child development in prosthetic skill and 
continued prosthesis use.  

The fitting of a myoelectric hand prosthesis involves a great effort from 
the parents and others who are involved with the child, in terms of 
commitment and costs, which is why it is important to examine at what 
age the prosthesis should be fitted to be most beneficial in both the short 
and long term. Further, little is known about whether the child’s age at the 
first myoelectric hand prosthesis fitting has any impact on prosthetic skill 
development in the short and long term. 
 
Some children are for various reasons never fitted with a prosthesis, while 
others may be fitted but either abandon it or do not use it to its full 
potential (Biddiss & Chau, 2007; E. Vasluian et al., 2013). Two factors 
may influence continued prosthesis use. One factor is the age of first-time 
fitting of the myoelectric hand prosthesis. A Swedish cohort study in 1992 
(Sörbye & Hermansson, 1992), later supported by Egerman (Egermann, 
Kasten, & Thomsen, 2009), showed that the lowest rejection rate was in 
individuals fitted with the myoelectric hand prosthesis between the ages of 
2 and 4 years. Another factor that influences prosthesis use is the child’s 
development of prosthetic skills (Lindner, Eliasson, & Hermansson, 2013; 
Lindner, Hiyoshi, & Hermansson, 2017).  

Other assistive devices 
In addition to prostheses, children with CLRD use many other forms of 
assistive devices (Vasluian, van Wijk, Dijkstra, Reinders-Messelink, & van 
der Sluis, 2015) in order to improve independence and age-appropriate 
functions (Henderson et al., 2008). An assistive device is any item, 
equipment, or product that can be used to reduce a gap between a child’s 
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ability and the task the child wants to or would be expected to perform. 
(Henderson et al., 2008). Terminal devices, mountable on a prosthesis 
(Kanas & Holowka, 2009) are used in situations where the ordinary 
prosthetic hand is not functional, for example playing instruments and in 
sports activities. Moreover, usually in specific situations or activities, 
children use assistive devices that are homemade by their parents or some 
other innovative person (Vasluian et al., 2015).  

For many children with lower-limb CLRD, prosthetic fitting is not 
relevant, due to the form of their reduction. Instead, the length difference 
can be compensated with an extension orthosis or shoe adaptation 
(Kaastad et al., 2017; Letts & Vincent, 1993) . These measures improve 
the child’s opportunities for access and movement, which is important for 
the child’s motor function development and performance capacity.  

For children using any kind of assistive devices in everyday life, the 
school and day-care personnel must be educated about what to expect 
what will be expected of them and how the child can be supported 
(Nelson et al., 2006). There is limited research about the use of assistive 
devices in everyday activities by children with CLRD. However, in clinics, 
it is common to try out a range of assistive devices for children, to enable 
the performance of everyday activities.  

Additionally, HCPs play an important role in the facilitation of sports 
participation for children with CLRD, by educating the family about 
possible adaptive strategies and the use of appropriate assistive devices 
(Sayed Ahmed et al., 2018).   

Surgery treatments 
The remedial treatments consist of constructions and reconstructive 
surgeries. Surgical treatments are preferably carried out on longitudinal 
CLRD, on the upper or lower limb, or distal reductions on hands and feet. 
In the upper limb, surgeries are to be expected during the child’s first 
months of life, as during a child´s growth, the hand length nearly doubles 
in the first 2 years of life (Netscher & Baumholtz, 2007). For children 
with lower-limb CLRD, two-thirds undergo surgery treatments, carried 
out before the age of 10 years (Syvänen et al., 2019).  

In a longitudinal reduction of the fibula, with cases of significant limb 
length inequality and major foot deformities, the recommended treatment 
is to amputate the child’s foot at an early age (Kaastad et al., 2017; Letts 
& Vincent, 1993), followed by prosthesis fitting, before the child reaches 
one year of age. In cases, where the foot is near normal and the limb 
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length difference is not so significant on the newborn baby, parents tend 
to be reluctant to agree to amputation (Letts & Vincent, 1993). Instead, 
the option of limb-equalizing procedures becomes relevant for the child, 
such as leg lengthening surgery or use of an extension prosthesis (Kaastad 
et al., 2017; Letts & Vincent, 1993). Treatment for longitudinal reduction 
of the femur involves a complex combination of several surgical 
procedures and extension prosthesis fitting. 

Reducing a limb length discrepancy can be achieved in two different 
ways: by lengthening the bone in the short limb or preventing the healthy 
limb from growing, using screws and plates placed into the bone at the top 
and bottom of the growth center, epiphysiodesis.  

Vascularized toe-to-hand transfer surgery (Bellew, Haworth, & Kay, 
2011) is a complex surgical procedure to reconstruct a finger and improve 
hand function and appearance. After the transfer, the foot has four 
remaining toes. In a free non-vascularized phalangeal transfer, a little 
finger is transferred to extend the thumb or the index finger in order to 
make it possible to grip. These toe-to-hand transfers are usually performed 
between 2 and 4 years of age (Watson, 2000).    

Other surgeries that may be relevant are corrective or reconstructive 
surgery to improve position, stability, or movement in small or large joints 
in the affected limb.  

Secondary surgery may be required and performed if scar tissue from 
earlier surgeries has become hypertrophic (red and raised) and may cause 
contractions or restrict growth. During growth, the scars may become 
increasingly taut and troublesome.  

Treatment options from an occupational therapy perspective 
The occupational therapist is one of the professions in the 
multidisciplinary team treating children with CLRD from birth and 
through childhood and adolescence. From an occupational therapy 
perspective, the child’s development is about opportunities in four 
dimensions: volition, habituation, performance capacity, and environment 
(Taylor et al., 2017), with performance capacity as the starting point. In 
treatment, occupational therapy aims to facilitate the performance of daily 
activities and improve the child’s potential for independence (Forsyth, 
2017) by supporting the child’s actions, thoughts, and feelings. In early 
surgery or prosthesis fitting, the training of occupational or physical 
therapists is about helping the child to move along the path of least 
resistance.  
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According to the Model of Human Occupation (Taylor, 2017), a 
continuum of development in performing activities involves three stages 
(Taylor et al., 2017). The first stage is exploration, in which the child tries 
out new things and learns about its own capacities. In the second stage, 
competency, the child begins to establish the (new) skills that were 
discovered through exploration. The third stage is achievement, where the 
child integrates the developed competence in performing daily activities.  

Play is seen as the primary daily activity during childhood (Taylor et al., 
2017). The child’s movements and mobility are linked to play and activity 
throughout their childhood. During childhood and adolescence, children’s 
experiences of failure and success, knowledge of how well they perform 
activities, and feelings of efficacy become more and more complex and 
accurate. Performance capacity is defined as “the ability for doing things 
provided by the status underlying objective physical and mental 
components, and corresponding subjective experiences” (Tham et al., 
2017). During childhood, all activity training for children with CLRD 
should involve playful, purposeful activities. 

Objective and subjective viewpoints 
The changing process in activity performance comprises objective and 
subjective aspects (Taylor et al., 2017). The objective aspects are 
observable and measured from the outside of the person. The subjective 
aspects involve a person’s feelings, and the internal and lived experiences 
of performance, including thoughts and perceptions while performing an 
activity. It is important that HCPs take the responsibility for improving 
emotional, informative, and instrumental support to enable the children to 
perform and participate in everyday activities (Mundhenke, Hermansson, 
& Sjöqvist Nätterlund, 2010)   

An objective viewpoint may see a CLRD as limiting to physical 
functioning in a way that does not completely match subjective 
experiences; the individual with a CLRD will not necessarily associate the 
bodily deviation with perceived physical restrictions. Often, physical 
limitations are assumed, based on a normative view of how to perform the 
activities. Children with CLRD can generally perform age-appropriate 
activities with or without the use of assistive devices, although they may 
perform some activities in an atypical manner (Nelson et al., 2006). 
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Outcomes of treatments options  
A large variation in outcomes of CLRD treatments have been reported in 
earlier research, mainly with quantitative approaches (Andersson, 
Gillberg, Fernell, Johansson, & Nachemson, 2011; Bellew et al., 2011; 
Ekblom et al., 2013; Hermansson, Eliasson, & Engström, 2005; Meurs et 
al., 2006; Vannah et al., 1999; E. Vasluian et al., 2013). Individual 
perceptions of treatments have been studied mainly in adults with CLRD 
or traumatic amputation (Anwar & Alkhayer, 2016; C. D. Murray, 2004; 
Craig D. Murray, 2009; Widehammar, Pettersson, Janeslatt, & 
Hermansson, 2018); adaptation and a mix of emotions have been the key 
findings.  

There is a lack of research that reflects a genuine patient perspective of 
the treatment decisions made and the treatment carried out during 
childhood for children with CLRD. Thus, understanding the perceptions 
of treatments during childhood may help HCPs to improve treatments 
delivery to meet the needs of these children. 

Outcomes and experiences of decisions made during childhood 
One of the clearest, external signs of people’s activity development is their 
involvement in various age-appropriate activities activities during their life 
(Taylor et al., 2017), for example, a small child playing, older children 
and adolescents going to school, and adults working. It is the individual’s 
social and cultural environment that creates patterns for life and influences 
the development of participation in activities in relation to personal 
development. Most children with CLRD can be fully functioning, but they 
may need support in the long term for problem-solving on how to perform 
specific activities, such as skiing, playing an instrument, or work-related 
tasks (Nelson et al., 2006). Children with lower-limb CLRD are generally 
weaker in both the affected and the non-affected lower limb compared to 
healthy peers (Morris et al., 2020), a difference that also increases with 
age. The difference between the physical performance of children with 
CLRD and that of their peers thus becomes greater as they approach 
adulthood.  

Children with CLRD normally begin school based solely on their age, 
but their need to take time out for healthcare visits may negatively affect 
their progress in school (Weir, Ephraim, & Mackenzie, 2010). Children 
with multiple or lower-limb CLRD were reported by their parents to have 
reduced school functioning, with high absence from school and 
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restrictions in participation because of pain (H. Johansen, Dammann, 
Oinaes Andersen, & Andresen, 2016).  

Like all children, those with a CLRD develop their lives in different 
directions. How they live their lives can be an expression of how they see 
themselves and their abilities, for example in play and leisure activities, 
education, and later also work and daily life. Their development and life 
choices can also be expressed through their opportunities and ability to 
identify their own functional and specific rehabilitation goals (Pritchard, 
Phelan, McKillop, & Andersen, 2020). To our knowledge, there is no 
earlier research on the levels of education and the situation on the labor 
market for individuals with a CLRD.  

A study from the Netherlands (Michielsen et al., 2011) showed that 
children with lower-limb CRLD are no different from other children in 
terms of participation and health-related quality of life. On the other 
hand, adolescents with lower-limb CLRD had fewer opportunities for a 
change of activities and had more limited interaction in social situations 
and activities involving physical skills; this likely affects their choices of 
leisure activities.  

It is known that children and adolescents with a CLRD in Sweden have 
a relatively good health-related quality of life, fully comparable to other 
children and adolescents (Hermansson et al., 2005; Ylimainen, 
Nachemson, Sommerstein, Stockselius, & Norling Hermansson, 2010). 
However, no research has explored the life situation of adults with CLRD.  

Individuals with CLRD are often well-functioning, according to 
objective assessments, and rarely identify as disabled (Krantz, Bolin, & 
Persson, 2008). Thus, they are not usually included in the contexts that 
healthcare and authorities describe and manage. Therefore, very little is 
known about how the life of children growing up with CLRD is shaped in 
the long term. In particular, little is known how adolescents with CLRD 
perceive their past treatments and how these past treatments shape their 
current thoughts and future hopes. They attend regular schools and are 
expected to have an adult working life. If the disability is extensive, social 
security can be considered, but in most cases, it is not relevant.  

Adolescents and adults with CLRD have a more sporadic contact with 
the clinic and the multidisciplinary treatment team. They come mainly for 
specified needs, such as renewal of prosthetic equipment, follow-up of 
previous surgical interventions, or physiotherapy.  
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Life situation 
A life situation consists of a biological and psychosocial organism in 
interaction with a social environment and can be described from five 
dimensions; the bio-physical, socio-cultural, emotional, intellectual, and 
spiritual–existential (Sarvimäki & Stenbock-Hult, 1992; Ziegert & 
Fridlund, 2001).  

Descriptions of a person’s life situation can further be made from an 
external and an internal perspective. The external perspective gives an 
objective picture of how the person lives their life, while the internal 
perspective provides descriptions of the person’s outlook on life. To bring 
these two perspectives together with the five dimensions, the biophysical 
dimension, and parts of the socio-cultural and intellectual dimensions can 
be said to be part of the external perspective on the life situation, giving a 
relatively concrete and objective picture of the person’s ability and social 
context. The internal perspective on the person’s life situation thus 
encompasses the emotional and spiritual–existential dimensions and 
constitutes the person’s subjective experiences, social well-being, and 
personal approach to life.  

To gain insights into how the children with CLRD develop and live 
their lives there is a need to investigate the life situation (current life) of 
adults with CLRD.   
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Rationale 
Treatment decisions for children with CLRD rest largely on the parents in 
collaboration with HCPs. Parental rights when making decisions about a 
child's treatment are protected by Swedish legislation, the Patient Act, 
(Ministry of Health and Social Affairs, 2014) and expressed in the 
family-centered service. However, parents’ experiences of their role as 
decision-makers for a child with CLRD is a neglected topic of research.  
A deeper understanding in this area is important for the collaboration 
between parents and HCPs in further developing family-centered decision-
making processes in the treatment of children with CLRD. 

Children with CLRD are offered and receive different treatments, 
depending on the form and extent of their condition.  For children missing 
one or both hands, the fitting of a passive hand prosthesis by the age of 6 
months is commonly recommended and practiced. However, the 
recommended age for the child’s transition to the use of a myoelectric 
hand prosthesis, with an active grip, is not fully established. More research 
is required to support evidence-based recommendations for the 
appropriate time for the first fitting of a myoelectric hand prosthesis, in 
terms of child development in prosthetic skills and continued prosthesis 
use.  

The treatments, offered and provided during childhood, aim to optimize 
body function and support the child’s abilities in activity performance, 
related to current and future situations. Existing research shows the effects 
of these treatments in the short term. Though, there is a need to 
supplement this research with young people's own experiences of the 
meaning of their earlier treatments in the short and long term. 

In order to answer the question of how children with CLRD adapt in a 
longer perspective, research is needed to examine how adults with CLRD 
live their lives in a Swedish context.   
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Aim 
The overall aim is to describe experiences and long-term outcomes of 
healthcare interventions for children with CLRD.   

Specific aims 

• To describe parents’ experiences of their role in early decision-
making and future treatment support for children with CLRD.
(Study I)

• To compare prosthetic skill, prosthesis use, and risk of rejection
over time between two groups of pediatric myoelectric prosthesis
users fitted at different ages. (Study II)

• To investigate the perceptions of adolescents with CLRD
concerning the treatment they received during childhood and
what the treatment means to them, now and in the future. (Study
III)

• To describe the current life situation of adults with CLRD in
Sweden, in terms of educational level, main daily occupation,
work situation, leisure activities, use of assistive devices, general
health, and thoughts about the future, in relation to gender and
age. (Study IV)
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Methods 

Research design 
This thesis has an overall descriptive aim, including three studies carried 
out with a descriptive design (I, III, IV) and one with a comparative design 
(II) (Brink & Wood, 1998). Two of the studies gathered qualitative data
(I, III) and two gathered quantitative data (II, IV). The aim was to describe
experiences and outcomes; hence, different research methods were used
for the collection and analysis of the data in each study, as appropriate,
see table 1.

Table 1: Overview of the four studies in the thesis 

Study Design Participants Data 
collection 

Data 
analysis 

I Qualitative, 
descriptive 

17 parents 
of children 
with CLRD 

Individual 
semi- 
structured 
interviews 

Qualitative 
content 
analysis 

II Prospective, 
case-control, 
comparative 

36 children 
with 
congenital 
TULRD 

Outcome 
measures 

Independent 
samples tests, 
Survival 
analysis 

III Qualitative, 
descriptive 

10 
adolescents 
with CLRD 

Individual 
semi- 
structured 
interviews 

Phenomeno-
graphic 
analysis 

IV Cross-
sectional, 
descriptive 

117 adults 
with CLRD 

Questionnaire Descriptive 
analysis, 
Chi-square 
tests 

(CLRD = congenital limb reduction deficiency, TULRD = transverse upper limb 
reduction deficiency.) 

Sample, settings, and recruitment 
In study I, a purposive sampling was used to identify parents from a 
variety of geographical settings in Sweden, representing different 
experiences of treatments and encounters with HCPs. Parents were 
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recruited through the Swedish association for children with limb 
deficiencies and their families, Svensk Dysmeliförening. The inclusion 
criteria were: i) being a guardian of a child with CLRD aged 1–12 years, 
ii) having contact with a HCP in connection with the child’s condition,
and iii) being able to communicate verbally in Swedish. The recruitment
process was carried out between January and June 2017.

In study II, a prospective case–control design was chosen. Children were 
recruited from one national clinic for children with CLRD. During regular 
checkups to follow up the child’s use of the passive prosthesis fitted at 6 
months of age, parents were given oral and written information about the 
study. Cases were children fitted with a myoelectric hand prosthesis before 
2½ years of age (early myoelectric hand prosthesis fitting), and controls 
were children fitted with a myoelectric hand prosthesis after 2½ years of 
age.  

The criteria used to recruit cases were: i) congenital transverse upper 
limb reduction deficiency (TULRD), below the elbow; ii) use of a passive 
hand prosthesis from 6 months of age; and iii) living within 250 
kilometers of the clinic, to limit travel time. Controls were recruited 
according to the first two criteria. Both groups of children were fitted with 
an Otto Bock 2000 prosthetic hand with a two-site myoelectric control 
system. The recruitment lasted for a period of eight years, between 1994 
and 2002.  

Parents of children who met all three inclusion criteria were asked if 
they would like their child to have an early fitting of a myoelectric hand 
prosthesis. Nine children met the criteria for the case group, and all the 
parents who were offered an early fitting accepted. Parents of children 
who met the first two inclusion criteria and decided on a MEP fitting at 
the regular time were asked if data from their child’s regular fitting could 
be used in the study. Their children were fitted with a myoelectric hand 
prosthesis after age 2½, according to the regular procedure, and follow-up 
data were registered in the patients’ files. Data were collected from the 
patients’ files after the parents had given consent for their child’s 
participation. To increase the power of the study, the number of controls 
was multiplied by three, which gave a total of 27 children in the control 
group. 

In study III, participants were recruited through purposive sampling from 
three national clinics for persons with CLRD. Inclusion criteria were 
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having some form of CLRD, being aged 16–20, and having received 
treatments for CLRD from their first year of life. The treatments had been 
offered and provided at the three clinics and at local rehabilitation centers, 
decided in collaboration between parents and HCPs. The recruitment 
process resulted in 10 participants from seven different counties in Sweden 
and was carried out between May 2019 and June 2020.  

In study IV, a convenience sampling procedure was used to investigate the 
current life situation of adults with CLRD through a questionnaire. The 
study focused on three dimensions of a person’s life situation: the 
biophysical, the socio-cultural, and the intellectual (Sarvimäki & 
Stenbock-Hult, 1992). Involvement in different occupations in different 
social environments is an obvious manifestation of a person’s development 
over a life span (Taylor et al., 2017). 

Potential participants for the study were identified using a local registry 
at one national clinic for persons with CLRD. In total, 211 individuals 
with CLRD, all above 20 years of age, were identified during May and 
June 2011. After matching data with the Swedish System for Population 
Registration, 201 potential participants remained.  

Study populations 
The populations in the four studies were parents of children with CLRD 
(study I), children with congenital TULRD (study II), adolescents with 
CLRD (study III), and adults with CLRD (study IV). Information about 
the participants for each study is presented in Table 2.  
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Table 2: Participants included in the studies 

CLRD 
affected limb 

Sex 
female 
/male 

Age 
median 
(range) 

Recruitment 
base 

Study I 
n= 17 

Parents of child-
ren with CLRD 

(UL unilateral: 12 
LL unilateral: 2 
Multiple limbs: 3) 

12/5 40 years 
(28–53) 

The Swedish 
association 
for children 
with CLRD 
and their 
families 

Study II 
n= 36* 

Cases:  
UL bilateral: 2 
UL unilateral: 7 

4/5 17 
months 
(8–22) 

Clinic: 
Örebro 

Controls:  
UL bilateral: 2 
UL unilateral: 25 

11/16 36 
months 
(33–42) 

Study III 
n= 10* 

UL unilateral: 7 
LL unilateral: 2 
Multiple limbs: 1 

6/4 17.5 
years 
(16–19) 

Clinics:  
Gothenburg 
Stockholm 
Örebro 

Study IV 
n= 117 

UL unilateral: 108 
LL unilateral: 5 
Multiple limbs: 4  

67/50 Mean 
age: 
32 years 
+ 10

Clinic: 
Örebro 

*One person participated in both study II and study III.
(UL = upper limb, LL = lower limb)

Procedure and data collection 
In study I and III, qualitative data were collected through semi-structured 
interviews, following similar procedures. Parents (study I) and adolescents 
(study III) who were interested in participating responded by e-mail to the 
first author of the study (LS), and further information about the study and 
consent forms were sent to them. To confirm their participation, they gave 
their written consent via e-mail. They were asked to fill in a demographic 
questionnaire for information about themselves and their child’s (study I) 
or their own (study III) affected limb or limbs.  
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Interviews 
For the interviews, study-specific interview guides were developed, based 
on the aim of the respective study, clinical experience, and previous 
research in the relevant field. The interview guide for study I was tested 
and discussed with a group of four mothers of small children with CLRD, 
and the interview guide for study III was tested and discussed with one 
young person with CLRD, who was slightly older than 20 years of age. 
These tests resulted in some questions being clarified. In study III, 
questions were rephrased more openly, such as “What do you think 
about…”, “Can you describe…”, and “How does it affect you…”.  

The interview guide for parents in study I contained two main 
questions: a) Can you describe your thoughts about the role that you had 
when you were involved in decision-making about your child’s treatment? 
and b) Can you describe your thoughts about your parental role in a 
treatment process that may go on for a long time. In study III, the 
interview guide contained three main questions: a) Which treatments were 
offered and performed during your childhood regarding your CLRD?  b) 
What have the early treatments [during childhood] meant to you until 
now? and c) What do the early treatments [during childhood] mean to you 
in the future, in the short and long term? In both studies (I and III), the 
participants were given the opportunity to add anything they considered 
important that did not come up in the interview.    

Before the interview, each participant decided how and where the 
interview should take place. In study I, three participants chose to be 
interviewed face to face, and 14 chose to be interviewed with online video 
telephony. In study III, five chose face-to-face interviews, and five chose 
online video telephony. At all online interviews, the video function for 
viewing each other was used. The interviewer presented the questions and 
discussed issues in a dialogue with the aim of encouraging the participants 
to express in their own way their experience of their parental role (study 
I), or their perceptions about the treatments they received as a young child 
(study III). The first author of the studies (LS), with experience of working 
with persons of all ages with CLRD, conducted all the interviews. The 
interviews in study I were conducted between February and June 2017 and 
lasted on average 45 minutes (range 29–78 minutes). After the fifteenth 
interview, no novel content emerged, and data collection was completed 
after the seventeenth interview. In study III, the 10 interviews, conducted 
during the period September 2019 to May 2020, lasted on average 29 
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minutes (range 19–46 minutes). The essential features emerged within the 
10 interviews, in line with the aim of the study. 

 
In study II, the recruitment of children as cases and controls lasted for 
about eight years. Information given to the parents about myoelectric 
hand prosthesis maintenance and use was the same in both groups. 
Children in the case group were fitted with a MEP between 8 and 22 
months of age, median 17 months. Follow-up visits to assess the 
development of prosthetic skill and prosthesis use were made every three 
months until the children turned 3 years old. In the control group, the 
children were fitted between 33 and 42 months of age, median 36 months.  

Both groups of children received structured training from 3 years of 
age. Between the age of 3 and 6 years, the cases and the controls were 
followed up every six months, and after the age of 6 years, follow-ups 
were scheduled to coincide with clinic visits for service or training. Data 
on prosthetic skill and prosthesis use were collected by four specialized 
occupational therapists and recorded from the child’s first fitting and for 
the following 17 years.  

Measurements 
The Skills Index Ranking Scale (SIRS), an observation-based method used 
to categorize a person’s ability to operate a myoelectric hand prosthesis, 
was used to assess prosthetic skill. The SIRS consists of 14 levels (Figure 1) 
ranging from “wears the prosthesis” (level 1) to “throws objects from 
above the shoulder” (level 14), scored as either pass or fail. Based on 
observations of the child during play or other daily tasks, the occupational 
therapist assesses which level the child has reached. The SIRS has been 
evaluated, and the ordering of the levels, that is, the difficulty of each 
level, has been confirmed (unpublished data). 
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Figure 1: Skills Index Ranking Scale (SIRS) 
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The children’s prosthesis use over time, based on both wearing time (how 
long) and when the prosthesis was used, was reported by the parent or the 
child and scored from 1 to 5 by the occupational therapist according to 
the categories in figure 2. 

Figure 2: Categories for wearing time (how long) and usage patterns (when). 

In study IV, the life situation of adults with CLRD was investigated. Data 
were collected during May to June 2011 using a study-specific 
questionnaire. The questionnaire was sent by mail to 201 adults (100 
women; 101 men) together with information about the study, a consent 
form, and a stamped addressed envelope. A reminder was sent after two 
weeks. 

Questionnaire  
To identify content areas and develop relevant questions, the study-
specific questionnaire was constructed in a process of several steps.  
The definition of the concept of life situation was identified through a 
concept analysis of the literature. Questions about life situation commonly 
posed by the specialized, multidisciplinary clinical team to gather patients’ 
experiences were collected. Further, inspiration and examples of questions 
were collected from reports by Statistics Sweden (SCB) and from 
investigations of living conditions and health in different parts of Sweden.  

Additionally, the questionnaire was scrutinized for comprehensiveness, 
structure, and answerability by four HCPs and six individuals without 

1. Full time: more than 8 hours per day, 7 days a week

2. Part time: 4–8 hours per day, 5–7 days a week

3. Occasional: less than 4 hours per day, 1–7 days a week,

but regularly for one or more specific situations or tasks

4. Sporadic: some time every month, randomly

5. Non-user: not used during the last month.
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CLRD, representing different gender and ages. The questions regarding 
type of CLRD and use of assistive devices were tested on two people with 
CLRD who did not participate in the survey. Adjustments were made 
according to the comments and suggestions that followed. The final 
version included 37 questions, several with multiple sub-questions, 
including demographic features, information about the CLRD, level of 
education, main daily occupation, work situation, leisure activities, health 
condition, and thoughts about the future. 

Data analysis 
Demographic information about the participants was summarized in each 
study as frequencies, here presented in Table 2.  

The interviews in the two qualitative studies, study I and III, were all 
recorded and transcribed verbatim by an independent research secretary. 
The transcribed texts were read and checked against the audio files by the 
first author (LS), and some small errors in the transcripts were corrected.  

In study I, the interview texts, consisting of parents’ experiences of their 
role, were analyzed using qualitative content analysis according to 
Graneheim and Lundman (Graneheim & Lundman, 2004), with an 
inductive approach.  

Initially, the transcribed interviews were repeatedly read by the first 
author to obtain a sense of the whole. First, two explicit content areas 
were identified in the text: the role of decision-making and the role of 
treatment support. The second step was an inductive analysis in which the 
text in each content area was divided into meaning units. The meaning 
units were then condensed, while still preserving the core, and labeled with 
a code; these codes were compared by two of the authors (LS, CF) for 
similarities and differences and then sorted into subcategories. To verify 
the emerging results, the first author (LS) listened to the interview 
recordings and re-read the interview transcripts multiple times.  

In the third step, the subcategories were analyzed to find similarities 
and differences and sorted into six categories. Each category was given a 
name, representing the manifest content. Finally, the underlying meaning, 
the latent content, of the six categories was formulated into two themes. 
In order to strengthen credibility and increase trustworthiness of the 
analysis, the authors (LS, CF, LH) discussed the analysis until consensus 
about the interpretations was achieved.  
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The data were organized and coded using NVivo 11® qualitative data 
analysis software. 

 
In study III, the interview texts, consisting of adolescents’ perceptions of 
treatments during their childhood, were analyzed according to a 
phenomenographic research approach inspired by Marton (Marton, 1981) 
and developed by Dahlgren & Fallsberg (Dahlgren & Fallsberg, 1991). 
The focus in the phenomenographic approach is on variations in the 
conceptions of a phenomenon, that is, to describe qualitatively the 
different ways that people experience, understand, or conceive of a 
phenomenon in the world around them (Marton, 1981; Marton & Booth, 
1997). The research is not directed at the phenomenon per se, but rather 
at the variation in people’s understanding, experience, or perception of the 
phenomenon. This variation represents a relationship between the person 
and the phenomenon and is referred to as a second-order perspective, 
where different ways of understanding a phenomenon have two aspects. 
The “what” aspect tells us what is in focus and the “how” aspect 
describes how various meanings are created in relation to the “what” 
aspect (Marton & Booth, 1997).  

Our phenomenographic data analysis procedure followed seven steps, 
developed by Dahlgren & Fallberg (Dahlgren & Fallsberg, 1991), with a 
constant interplay between the steps during the process of analysis.  

1. Familiarization. Two of the authors (LS and CF) read the interview 
texts separately, and finally discussed it together to get a holistic view of 
the data.  
2. Condensation. The statements (meaning units) in the texts that 
corresponded to the purpose of the study were identified and selected. 
The texts were reduced to some extent to capture the significant parts, 
but as far as possible the original text was retained to keep the 
participants’ perceptions in their original context. 
3. Comparison. A preliminary comparison of the selected statements 
was made in order to find similarities and differences in the 
descriptions.  
4. Grouping. Texts with similar statements were grouped together into 
preliminary categories, including both the “what” and the “how” 
aspects.  
5. Articulating. Attempts were made to describe the content of each 
category. To determine the similarities within the categories and the 
differences between the categories, the fourth and fifth steps were 
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repeated several times. Comparisons between statements in the 
categories and the transcribed texts were repeated to establish the 
connection to the empirical data. 
6. Labeling. Each category was named with an expression that
emphasized its meaning.
7. Contrasting. Through a description of each category’s unique
character, a contrasting comparison of the categories was made. This
comparison resulted in a structural framework called an outcome space,
where the categories are linked to each other. The outcome space is
illustrated in Figure 5, see Results chapter.

All steps in the analysis were performed by the first author (LS). The 
fourth author (CF) performed all steps except step 2 (condensation). These 
two authors analyzed the texts separately initially, followed by discussions 
and considerations for each of the steps. In order to strengthen credibility 
and increase trustworthiness of the analysis, three of the authors (LS, CF, 
and LH) discussed the analysis, focusing on step 4 (grouping) and step 5 
(articulating), until consensus was achieved.  

The data were organized and coded using NVivo 12® qualitative data 
analysis software. 

In study II and IV, quantitative data were collected, prospectively 
measuring children’s prosthetic skill and prosthesis use (study II) and 
gathering information about the current life situation of adults with 
CLRD (study IV).  

In study II, independent samples tests were used since the two groups 
(cases and controls) were not completely matched. The Mann-Whitney U 
test was used to compare the groups based on age, prosthetic skill, and 
prosthesis use (significance level p<0.05).  

Survival analysis was used to estimate and compare risk of prosthesis 
rejection between groups and over time. Prosthesis rejection was defined 
as those patients who were categorized as non-users. First, a Kaplan-Meier 
graph plot was produced to visualize the percentage of prosthesis rejection 
in each group. Second, the risk of rejection was expressed using a hazard 
ratio (HR), which measured the risk of rejection in the case group 
compared to the risk of rejection in the control group over time.  

Statistical analyses were performed using IBM SPSS Statistics for 
Windows, version 23.0 (IBM Corp., Armonk, NY, USA). The survival 
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analysis was performed using STATA, version 13.0 (StataCorp LLC, 
Texas, USA). 

 
In study IV, descriptive analysis (frequencies and percentages) was used 
for data on demographic features, type of CLRD, level of education, main 
daily occupation, work situation, leisure activities, health condition, and 
thoughts about the future. Potential age and gender differences were 
analyzed using chi-squared tests.  Probability values of <0.05 were 
considered statistically significant.  

The data were processed using SPSS Statistics for Windows, version 
17.0 (SPSS Inc., Chicago, USA).  
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Ethical considerations 
The research in this thesis is based on information from individuals (study 
I, III, IV) and information from medical records (study II). The four 
studies were carried out in accordance with the ethical principles in the 6th 

Declaration of Helsinki and reviewed and approved by an ethics review 
board.  

The Ethical Review Board of Uppsala, Sweden, approved study I, 
reference number 2016/121, study III, reference number 2018/467, and 
study IV, reference number 2011/116. The Ethics Research Committee at 
Örebro County Council, Sweden, approved study II, reference number 
500:16 349 /01.  

Recruitment 
Participants in study I were recruited through the Swedish association for 
children with limb deficiencies and their families (Svensk 
Dysmeliförening), where all participants were members. For study II–IV, 
participants were recruited through clinics for children with CLRD in 
Sweden. The participants already had established contacts with HCPs, 
which meant that support was available if they had concerns about taking 
part in this research.  

All participants provided written informed consent to participate. Two 
of the studies (II and III) included young people under the age of 18. For 
study II, which included children between 0 and 4 years of age, the parents 
provided the written informed consent. In study III, the participants were 
adolescents between 16 and 20 years of age; they received the study 
information and provided written informed consent to participate without 
parental involvement.  

Patient records 
In study II, information was collected from the children’s medical records 
from 1993 to 2014. Such an extensive data collection period requires 
compliance from the children and their parents and a level of accuracy 
that will guarantee cohesive data over time. The file reviews were carried 
out by two clinicians. During the research process, the collected data were 
decoded in a database, available only to the doctoral student and 
supervisor during data analysis. On some occasions, data were again 
checked against original records to ensure their correctness. The code list 
was stored separately from the data.   
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In study III, the interviews with the adolescents were based on a 
relationship of trust, built up during the planning and introduction of the 
interview. As interviewers of young participants, we must show that we 
believe in the participant’s competence, learn the participant’s way of 
communicating, and minimize the power of the interviewer in relation to 
the participant, to put them at their ease and find a common language.  

Confidentiality 
All data, audio recordings, interview texts, clinical data, and questionnaire 
responses were stored confidentially in a locked repository. For ethical 
reasons, so as not to compromise the participants anonymity, the 
individuals are not specifically described from the point of view of their 
CLRD. Neither has the data collection included any sensitive information 
such as ethnicity, religion, or political affiliation. 

Dissemination 
The implementation of this research project has been presented and 
discussed in research and educational contexts, such as within the research 
environment Research Enabling an Active Life (REAL) and in the 
postgraduate education at the School of Health Sciences, Örebro 
University. In addition, the research processes have been presented to the 
heads of the specialist clinics for children with CLRD (study II, III, and IV) 
and with the board members of the Swedish association for children with 
limb deficiencies and their families, Svensk Dysmeliförening, (study I) 
before and during data collection for each study. Feedback to clinics and 
associations on completed data collection and analysis has been carried 
out to some extent. Results, and conclusions need to be further presented 
through written and oral presentations aimed at the target groups. 

Benefits and risks 
The benefit of this project is considered to exceed the risk of harming the 
participants physically or mentally. Children born with CLRD are part of 
our society, which is why it is important that their situation is explored. 
The new insights generated by this research will be of benefit for HCPs 
providing interventions for children with CLRD and their families. 
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Results 

Parental role in decisions and support (Study I) 
Seventeen parents of children with CLRD aged 2 to 12 years participated 
in interviews. Two themes were identified as illustrating the parental role 
in decisions and support in early treatment for a child with CLRD: Being a 
decision-maker for someone else and Becoming and being a treatment 
supporter in the child’s everyday life. The themes, categories, and 
subcategories are presented in Table 3.  

Table 3: Parents’ experiences of their roles - themes, categories, and subcategories. 

Theme 1: Being a decision-maker for someone else 

Category Subcategory 
An ambivalent parental role A self-evident role - do the best for my child 

A role, maybe not wanted 

A collaborative decision-maker 
for someone else 

Collaboration within the family 
Collaboration with healthcare professionals 

Theme 2: Becoming and being a treatment supporter in the child’s everyday life 

Category Subcategory 
A supporter of the child in 
everyday activities 

Motivating and supporting the child to use 
assistive devices 

Facilitating and supporting the child’s 
participation in activities  

Supporting the child to see his or her intrinsic 
value 

Mentoring the child to manage 
encounters with others  

Providing the child with tools for handling 
encounters  

Giving the child the main role in communication 
with others 

A coordinator of information Sharing information with healthcare professionals 

Sharing information with the school 

An “extended arm” – the 
unexpected role 

Performing duties related to aftercare and 
rehabilitation 

Being an assistant to healthcare professionals 
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Being a decision-maker for someone else 
Decisions regarding the child’s treatment were mainly made during the 
child’s first years of life, in collaboration with HCPs. The parents took on 
a role as proxy in decision-making about treatment options, with the 
mission of making the best decisions for their child, both for the present 
and for the future. Further, their experience included both easy and 
difficult decisions. They reported that the easy decisions were those made 
about, for example, minor surgeries and whether to try the use of a 
prosthesis or other assistive devices. The difficult decisions were about 
more extensive surgery such as amputation, transplantation, and extension 
– treatments that are irreversible once initiated. 

The parents experience their participation in decisions about their 
child's treatment with varying degrees of mixed emotions. Their role is 
described as “an ambivalent parental role” in decision-making for 
someone else. Most parents expressed willingness to take an essential role 
in decision-making for their child and felt entitled to do so. One parent 
said:  

“We brought him into the world. I wouldn’t want anyone else [the HCP] to 
come in and tell us what they would do” [P16] 

Another part of the experience described was of not wanting to take on 
this role as decision-maker for somebody else. Having to make early 
treatment decisions was associated with anxiety and uncertainties. 

Being a parent and a decision-maker about the child’s treatment also 
means being assigned a role as “a collaborative decision-maker for 
someone else”. First, being one part of a collaboration in decision-making 
between parents, living together or not, and second, between the family 
and the HCP.   

Within the family, the role as a collaborative decision-maker was 
described in terms of the parents informing each other, discussing the 
issue, and making the decision together. In some cases, the parents 
complemented each other, in that one parent had given the other one 
permission to handle discussions with the HCP, while the other parent 
modified and negotiated a decision. In some families, one parent had given 
the other one permission to make the decision without any collaboration. 

In the collaboration between parents and the HCPs, the parental role as 
a collaborative decision-maker was expressed as a desire for support from 
the HCP, support that would help the parent make a decision, not to 
make the decision for them. A supportive collaboration was when the 
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HCPs were honest, sincere, gave time to exchange thoughts, and calmed 
the parents’ emotions aroused by the decision situation. A lack of 
collaboration and support was experienced where the HCPs were unclear 
regarding factual information, their recommendations, and the decision-
making process. In one case, the HCP made strong recommendations in 
such a way that the parent felt persuaded rather than involved and 
supported in the decision. The parent reported:  

“Well, I know that X [the father] and I have discussed the matter after the 
first time we had been there and at that time they persuaded us not to use a 
prosthesis, or did not think we should have a prosthesis.” [P6]    

Part of the experience was also that collaboration with the HCP in 
decision-making was strongly focused on the surgical methods and 
assistive devices, with a lack of information about the psychosocial 
consequences of the treatments. The parents commented that additional 
help from a psychosocial perspective would be valuable in the early 
decision-making process. 

Becoming and being a treatment supporter 
Being a parent of a child who undergoes a short or prolonged treatment 
means an emerging role as the child’s treatment supporter. Becoming and 
being a treatment supporter was described in terms of being available and 
supporting integration of the child’s treatment into the everyday life of the 
family. Four elements were identified in the parental role as treatment 
supporter, as outlined below.  

First, being a supporter of the child in everyday activities includes 
motivating and supporting the child when introducing the use of an 
assistive device in daily life. The role requires creativity, patience, and 
spending time with the child. The parents experienced that the 
responsibility for the child’s daily use of the device rested entirely on them. 
However, some parents expressed feelings of guilt for not supporting the 
child enough. 

“But I would say that perhaps she doesn’t use her prosthesis very actively, 
and we are willing to admit that sometimes we could have worked harder 
on that. I mean, maybe we ought to do more. Train more, or like practice 
doing something and so on.” [P7] 

Parents often used their own ingenuity, initiative, and effort to solve 
everyday problems that arose during ongoing treatment, such as providing 
the child with tailor-made clothing and shoes suitable for a prosthesis or 
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orthosis, as well as making adjustments to allow the child to participate in 
various activities. Many parents provided the child with emotional 
support in everyday life to make the child feel valuable and strengthen his 
or her self-esteem.  

Second, mentoring the child to manage encounters with others refers to 
the parents’ attempts to prevent the child’s deficiency from being a barrier 
in contacts with others. As a kind of mentor, the parents prepared their 
child to manage encounters by creating an understanding for how others 
might react in situations where the child’s CLRD is obvious. Many parents 
had tried to provide their child with different tools for managing 
encounters. Later, parents strive to give the child more of the main role in 
communication with others, in order to strengthen the child’s personality 
and reduce the focus on the disability. Furthermore, most parents had 
offered the child opportunities to meet other children with CLRD to 
identify with. Nonetheless, many of the parents expressed a need for 
support in finding tools or strategies that could prevent or alleviate their 
child’s problems in encounters with other people. 

“But it is also important to make her aware of the fact that people will ask 
questions, and that she then has been prepared for how to explain why she 
has got a small hand and that it is not painful … we have equipped her to 
answer any question that might come up.” [P4]   

Third, being a coordinator of information refers to coordination within 
the family and between the family and the HCPs, in order to increase 
other people’s awareness and understanding of their child’s condition and 
potential to function optimally. Those who received support from HCPs in 
coordinating information with the school were appreciative, but only a 
few parents had been offered that support from their HCP.  

Fourth, being an “extended arm” included duties of aftercare and 
rehabilitation to complement the work of the healthcare team. This was 
an unexpected role, as many of the duties were not expressed explicitly by 
the HCP, even though it was a crucial role for the parents, in order to 
ensure optimal treatment outcomes. This responsibility was described as 
sometimes challenging, due to the need to find time for such monitoring 
duties, as well as the family’s busy everyday life. 

“Well you are supposed to be the parent, but sometimes you feel like a 
nurse. And you might feel that way even if you really are not. When you sit 
there and handle the bandaging material and so on. So you … well it al-
most feels like we are running an orthopedic clinic at home.” [P17] 
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Early myoelectric prosthesis fitting (Study II) 
The results show prosthetic skill, prosthesis use, and risk of rejection over 
time between children fitted with a myoelectric hand prosthesis before or 
after 2½ years of age.  

Prosthetic skill increased over time and varied between the groups, 
Figure 3, although with no statistically significant differences between the 
groups. The milestone SIRS level 5, "operates the grip function" indicates 
that the child is able to grip with the prosthetic hand. The case group 
reached that level at 12 to 39 months of age (median 24, interquartile 
range (IQR) 21–33 months), whereas the control group reached it at 33 to 
45 months of age (median 36, IQR 36–39 months).  

Figure 3: Development of myoelectric prosthetic skill as measured by Skills Index 
Ranking Scale (SIRS, range 1–14) at five different ages; comparisons between two 
groups: cases, children fitted at 8–22 months of age (n=9); and, controls, children 
fitted at 33–42 months of age (n=27). The median value is shown as the line in the 
box, with the 25th and 75th percentile as the lower and upper hinges respectively. 
The “whiskers” indicate the range of the values, whereas the circle shows one 
extreme value. Note: at age 2, only cases were fitted, hence there is no result from 
the controls. 

At 3½ years of age, when all the controls had been fitted, the median SIRS 
level was 7 for the cases (IQR 5–10) and 8 for the controls (IQR 7–9), p= 
0.604. At 12 years of age, all but one subject in the case group and all but 
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two subjects in the control group had reached the highest skill level, SIRS 
level 14.  

Prosthesis use 
Concerning the children’s prosthesis use, there was a statistically 
significant difference between the groups: at 9 years of age, the cases used 
their prostheses less frequently than the controls (p=0.040) (Table 4). 
Overall, the range of prosthesis use among the cases widened with age. In 
long-term follow-ups after 17 years from the first fitting, the median value 
for prosthesis use was 2.00 (IQR 1.00–4.00) in the case group and 1.00 
(IQR 1.00–4.00) for the control group; a statistically non-significant 
difference (p=0.370). 

 
Table 4: Extent of prosthesis use at various ages – comparisons between children 
fitted with a myoelectric hand prosthesis before and after 2½ years of age 
  Prosthesis use*  

 
fitted < 2½ years of age   
(case) 

fitted > 2½ years of age  
(control)  

Age 
(years) n 

 
median (IQR)  n 

 
median (IQR)  p 

 
3.5 9 

 
1.00 (1.00–1.50)  

 
25** 

 
1.00 (1.00–1.00)  

 
0.978 

 
6 9 

 
1.00 (1.00–2.50) 

 
27 

 
1.00 (1.00–2.00)  

 
1.000 

 
9 9 

 
2.00 (1.00–3.50)  

 
27 

 
1.00 (1.00–2.00)  

 
0.040 

 
12  9 

 
1.00 (1.00–4.50)  

 
27 

 
1.00 (1.00–2.00)  

 
0.437 

*1= Full time; 2= Part time; 3= Occasional; 4= Sporadic; 5= Non-user  
** Two subjects had missing data.  
Significant differences in bold. IQR=interquartile range. 
 
Of the 36 children, seven (19.4%) rejected their prosthesis during the 
study period. The first rejection occurred in the case group when the child 
was 9 years old, after 7 years and 9 months of wearing the prosthesis. 
When comparing the two groups, shown as the two lines in Figure 4, the 
cases had a higher rate of prosthesis rejection than the controls. The risk 
of rejection was expressed as a hazard ratio of 2.83; that is, the case group 
had a 2.83 times higher risk of rejection compared with the controls. 
However, the 95% CI (0.63–12.8) showed that the difference in risk was 
not significant. 
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Figure 4: Kaplan–Meier plot showing the proportion of myoelectric prosthesis use 
over time, measured as cumulative survival figures for the two groups: cases, chil-
dren fitted before 2½ years of age (n=9), and controls, children fitted after 2½ 
years of age (n=27). A drop indicates the end of myoelectric prosthesis use (rejec-
tion) by a child. The first rejection occurred in the case group after wearing the 
prosthesis for 7 years and 9 months. Seventeen years from fitting time, more than 
60% of cases and 80% of controls were still using their myoelectric prostheses.  

Perceptions of treatments during childhood (Study III) 
Study III involved a phenomenographic analysis of interview texts from 10 
interviews with adolescents with different forms of CLRD. From the 
participants’ descriptions, treatments received during childhood were 
surgical constructions and reconstructions, try-outs of assistive devices, 
and training in performing activities, individually and in groups, at clinics 
and camps. A combination of treatments was commonly performed. All 
participants received treatments, regardless of whether the CLRD affected 
the upper or lower limbs. 
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Eight categories describing the adolescent’s perceptions of their 
treatments during childhood were identified. In the outcome space, Figure 
5, the categories are linked to each other based on their content. They are 
outlined below according to the time period they reflect. 

Figure 5: The outcome space presenting the eight categories’ relations to each 
other, showing the adolescents’ perceptions of the treatments they received during 
childhood, and what these treatments mean for them in their current and future 
situation.  

Childhood 
In the adolescents’ reflections on their childhood, the meaning of the early 
treatments emerges in the first three categories.   

Creating opportunities - The treatments received during childhood 
created opportunities to further develop existing body functions or use 
assistive devices, prostheses for specific activities. For some, the treatment 
provided a more “normal” appearance of the affected limb. Hand or foot 
surgeries enabled such body functions as grasping, standing, and walking. 

”if they had not done something then I would either be wheelchair bound, 
or well, basically just think so, ’cause then I wouldn’t have been able to use 
the foot… it would have been, like, just a body part that I couldn’t use at 
all.” (A3)  
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An early introduction of the assistive devices meant, in some cases, that 
the surgery offered earlier was perceived to give no advantages for their 
ability to perform activities with, for example, the hand with only two 
fingers. Receiving a prosthesis in infancy was perceived as an advantage. It 
was described as a process and a preparation for more advanced hand 
prostheses, or for learning how to use the prosthesis in different situations.  

” I think that’s good, to have the opportunity to choose from a young age 
because had I not been allowed to, if I had reached the age of ten or twelve 
and felt that I wanted one then, I think it’s much more difficult to learn all 
this stuff that you learn as a toddler.” (A6) 

During childhood, the prosthetic training was experienced as playful 
sessions with games, but later understood as intended for developing 
prosthetic skills. The availability of adapted prostheses that were designed 
for specific activities created opportunities for trying out different leisure 
activities, such as guitar playing and swimming.  

Choosing one’s own path - This category shows that, as the child 
matures, he or she may become less motivated to use a prosthetic or 
assistive device, preferring to make independent choices about how to 
perform activities. The early prosthesis fitting and training made it 
possible to choose to perform an activity with or without using the 
prosthesis. 

”So it has probably always been a thing to sort of, like, I feel like I don’t 
really need it and don’t really want it. But they have told me that it’s good 
to have it when you ride a bike, a lot of that, it is good when you ride a 
bike, then you can have the prosthesis and then I learned how to ride a bike 
without as well.” (A2)  

Belonging in a context - This category summarizes the participants’ 
experiences from participating in camps or group activities, from an early 
age and during childhood, that created opportunities to spend time with 
other children with CLRD. These events helped to develop a sense of 
belonging to a group of children with the same diagnosis and challenges. 
Although the camps and groups consisted of children of different ages and 
with different types of CLRD, an understanding of each other’s situation 
minimized feelings of loneliness, promoted a positive image of CLRD, and 
provided shared experiences of early treatments and practical solutions for 
different situations. It also meant opportunities to acquire role models 
during childhood. 
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” it has helped me a lot along the way, like, that I am not alone in this so in 
that way, it was fun to have some others who also had limb differences and 
who had the same feeling so to say. I thought that was really fun. It was 
important too.” (A8) 

Current situation 
The adolescents’ perceptions of treatment during childhood and its 
meaning in their current situation are described in three of the categories.   

A continuous journey - This category encapsulates the perception that 
the treatments during childhood were appropriate, with participants 
reporting that they were still using the prosthesis or assistive devices and 
maintaining the skills they had learned in childhood.  

” something I tend to say sometimes that some mornings I wake up, put on 
my prosthesis and don’t think about me having a prosthesis, I just don’t 
think about myself as someone with a limb difference.” (A3) 

Hand or foot surgery during childhood led to a continued development 
and use of the hand or foot in a way they perceived as natural. 
Experiences of a long-term process of multiple surgeries during childhood 
were described in terms of a “journey”. Another aspect that some 
participants talked of was the importance of opportunities to exchange 
experiences with other children in the same situation throughout their 
childhood, despite their geographical distance from each other. Some also 
expressed a wish for continued opportunities to participate in camps or 
group activities to meet other adolescents with a CLRD. 

Leaving the door open - This category arose from participants 
indicating that they no longer needed to continue the treatments, but that 
they felt that this could be useful if a need should arise in the future. Some 
reported that they had replaced the skills learned when using an assistive 
device with other ways of performing activities and with their own 
solutions for managing difficulties. Others perceived the prosthetic 
treatment during childhood to be of great importance for their later skills; 
they felt secure that they would be able to resume prosthesis use in future 
if the need were to arise. Thanks to their earlier acquired skills in 
prosthesis use, they felt that they could still choose how and when to use 
the prosthesis.  

” I do have the choice, instead of not having the opportunity to choose.” 
(A6) 
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Closing a chapter - This category emerged from the participants who no 
longer used their prostheses or other assistive devices received during 
childhood. The need for assistive devices waned in early adolescence; these 
participants had either never wanted the device or they found it too 
uncomfortable, or both. Despite having abandoned the assistive devices, 
the participants emphasized that they valued the early experience of 
learning to use it as a child, but no longer needed what they had learned.  

” Although I do not have a prosthesis today because I think I am doing well 
without, it has been very good and that I have had that opportunity to have 
a prosthesis and been able to try it out.” (A2) 

Future situation 
The adolescents’ perceptions of treatment during childhood and its 
meaning for their future situation are expressed in the remaining two 
categories.    

Uncertainty about the future - This category reflects the participants’ 
worries that their limbs and functions may not meet the demands of the 
labor market; for example, their strength and fine motor skills may not be 
sufficient, and their uneven body load may not be acceptable to others. 
Even though the treatments they received in childhood had improved their 
capability, for example two-handed execution and fine motor skills, the 
feelings of uncertainty that they expressed mainly referred to their 
individual chances of being able to follow their preferred career path.  

” …there are a lot of things that are, you could use, or need two hands to, 
to sort of, well, distribute the load correctly but since I only have the left 
one, as much as I use [it], there will be a lot of uneven loading. So that’s a 
disadvantage. A lot of things that I have thought about a bit”. (A2) 

Some also expressed uncertainty surrounding circumstances requiring 
personal adaptations, physical or social, in work situations ahead.  

” And there I feel like it’s a bit hard not knowing what I want to be, but al-
so what can I choose from based on my personal situation without having 
to adapt half the work. Or without the people around me having to feel 
that they have to adapt without me asking them to.” (A6) 

Regarding the need for and access to future treatments, the adolescents 
expressed an uncertainty about what healthcare is available and possible 
for an adult with CLRD.   
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Confidence about the future - This category reflects participants’ trust 
in their own capacity and future needs. This was expressed as a perception 
of being in control of the things they wanted to do in the future, thanks to 
their treatment during childhood. And if they should need further 
treatments in the future, they knew who to ask. Their confidence that they 
would be able to maintain their ability to use an assistive device was based 
on previous experiences.  

” Then it’s nice that yes, I know how to do things, ‘cause I have, it all 
comes naturally how to do it, even though I haven’t done it in like ten 
years.” (A1) 

The early treatments involved meeting with therapists, other children and 
their families, all contributing to self-confidence in encounters with other 
people in social situations, which they considered an asset for future 
encounters.  

” I’m so used to meeting a lot of different people and the doctor and so on, 
so I think new situations aren’t that difficult for me and that does help.” 
(A6) 

Life situation of adults with CLRD (Study IV) 
The questionnaires that were sent out to 201 adults with CLRD were 
answered by 117 (58%), 67 women and 50 men. No significant 
differences in age or gender were found between the group who answered 
and those who did not (p=0.060). The result presents the life situation of 
adults with CLRD in Sweden regarding use of assistive devices social 
situation, daily occupation, leisure activities, self-reported general health, 
and thoughts about the future. Table 5 presents the demographic 
characteristics of the participants. 
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Table 5. Patient demographic characteristics (study IV) 
Respondents 

(n=117) 
Non respondents 

(n=84) 
Age group 

 20–29 years 52 40 
 30–39 years 41 29 
 40–49 years 18 14 
> 50 years 6 1 

Mean age 
      Mean + SD 32.99 + 10.2 30.79 + 8.3 

Living situation (n=116) 
 With partner and children 54 
 With partner 29 
 Single 26 
 Single with children 7 

Home (n=116) 
 Apartment 65 

      House 51 
Driving licence (n=116) 

 Yes 93 
 No 23 

Usual mode of transport (n=117) 
   Walking* 86 
   Driving a car 79 
   Riding a bicycle 63 
   Public transport** 55 
   Getting a lift 17 
   Transport service*** 6 

* includes one person who used rollerblades and one who used an electrical wheel-
chair
** bus, underground, tram, train, or flight 
*** disability transport service or taxi 

Further, patient demographics in Table 5 show that 44% of the 
participants were living in a house and 56% in an apartment. A majority 
(71%) were living with a spouse, and about half of them (52%) had 
children in their household. All participants used various modes of 
transportation, such as walking, cycling, and driving. Drivers’ licences 
were held by 80%. About 45% commonly used public transportation, 
such as buses, trains, the subway, or trams. 

Usage of assistive devices such as prostheses, splints, or mobility devices 
were reported by 68% of the participants. More women than men used 
assistive devices in everyday life, though no significant difference was 
found (p=0.570). Participants with an upper limb CLRD frequently used 
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myoelectric or body-powered prostheses. Body-powered mechanical arm 
prostheses were used exclusively by men within the study sample. 
Cosmetic prostheses were used to a higher degree by women (p=0.008). 

All participants had completed elementary school. Upper secondary 
school had been completed by 95% and 50% had studied at college or 
university level, three years or more for the majority. There was a 
significant difference in education level between men and women 
(p=0.015), where 60% of the women had studied at college or university 
level compared to 36% of the men. The opposite pattern were found for 
upper secondary level education. For 5% of the participants, elementary 
school was their highest level of education. For this study, the participants’ 
current life situation was reported in terms of their main daily occupation, 
work situation, leisure activities, self-reported general health, and thoughts 
about the future. The main daily occupation, shown in study IV, Table 3 
(Sjöberg, Nilsagard, & Fredriksson, 2014) was paid employment for 77% 
of the participants, 11% were studying full time, 7% were unemployed 
(the majority women between 20 and 39 years of age), 3% were on sick 
leave (all women), and 2% were retired.  

Of the employed participants, 82% had permanent employment, 11% 
had temporary employment, and 8% had their own companies (six men 
and one woman). Of those who were in temporary employment, eight 
were women and two were men (p=0.039). Sixty percent of the 
participants (64% of them men) were employed in the private sector and 
35% (88% of them women) were employed in the public sector. Of those 
who worked, 80% worked full-time. 

Work that demands a higher level of physical effort was more common 
among younger participants with upper-limb CLRD. None of the 
respondents rated their ability to perform their current work as being 
poor, in relation to the physical, psychological, and mental demands of the 
tasks.  Only 5% indicated that they were dissatisfied with their jobs. Their 
jobs ranged from sedentary work to heavy physical work, and work 
satisfaction had no correlation with the physical demands of the job. 
Concerning general work capacity, 26% of the employed participants 
rated their work capacity as reduced. A few, 3% (all women, 30–39 
years), stated that their capacity to work was greatly reduced. 

Concerning leisure activities, the participants reported that they 
participated regularly in social activities in the community, such as going 
to the cinema and spending time with relatives and friends. Using the 
computer, reading, and watching TV were also common leisure activities 
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(90%). Many participants, 72%, exercised at least 30 minutes once a 
week, and about 50% participated in various group activities in their 
spare time.  

When asked to estimate how much time they spent doing unpaid 
domestic work, 35% responded 0–10 hours/week, 33% spent more than 
11– 21 hours/week, and 37% spent over 21 hours/week on domestic 
work. Women spent significantly more time on unpaid work than men 
(p=0.009). There was also a significant age difference, where the younger 
respondents spent less time on unpaid work than the older ones (p=0.001). 

Concerning self-reported health, most participants considered their 
health to be good or very good, while 2% considered it to be bad. Many, 
87%, were optimistic about their future, with no significant age or gender 
differences. Concerning perceived job security and current ability to work, 
8% of the respondents worried about losing their jobs within the next 
year. On the other hand, 88% declared that, based on their health today, 
they would be able to work at their current job two years from now.   
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Discussion 

Major findings 
Children born with a CLRD are offered healthcare interventions during 
childhood to optimize their physical functionality, reduce activity 
limitations and prevent negative consequences in their future lives. The 
available treatments mainly consist of surgery, prosthesis fitting or 
prescription of other assistive devices, followed by training in physical 
functions and the use of devices, and counseling. 

The parental role in decision-making about treatment is essential, and 
the parents in study I experienced it as a self-evident element of parenting; 
nonetheless, they expressed varying degrees of ambivalence about making 
decisions on someone else’s behalf. Feelings of anxiety and uncertainty 
could even lead them to want to transfer the decision-making to someone 
else. They perceived that the most difficult decisions were those involving 
the option of a treatment that was irreversible once initiated. 

Treatment decisions must be evidence based. A contribution to this is 
study II, which evaluated the outcomes of fitting myoelectric hand 
prostheses at different ages; the results showed no additional advantages 
for fitting before the age of 2½. This indicates that the prosthesis can be 
fitted between 2½ and 4 years, with the advantage that the child has then 
reached the necessary maturity for structured training and social 
interaction.    

As identified in study I, deciding on treatments, and being involved in 
their implementation, generates several parental roles, derived from the 
child’s needs, the family’s need, and tasks assigned to the parents by 
HCPs. These roles were experienced as additional to the usual parenting 
responsibilities. Fitting the child with a myoelectric hand prosthesis means 
an extra burden for the parents, as the aftercare duties requires daily 
attention and stimulation and frequent healthcare visits. By avoiding very 
early fittings of myoelectric hand prostheses we can spare the parents of 
young children this burden at a particularly demanding time in their lives.  

The treatment decisions made when the child was young had, according 
to the adolescents, created opportunities for them, allowing them to 
choose their own paths and enabling them to have a sense of belonging in 
a context. Further, the treatments had influenced their current situation 
along different pathways. Some were still using the skills learned during 
childhood, others were not currently using those skills but felt that there 
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could be opportunities ahead, and the remainder had discontinued their 
use of the prosthesis or assistive devices and no longer needed those skills. 
The latter group, surprisingly, stressed that the treatment received during 
childhood had been very important to them, and it should not be 
considered a waste of time or resources. The different pathways described 
may be recognizable for HCPs at clinics but have not previously been 
emphasized in research. The HCPs may find it a challenge to be available 
to give further support to adolescents, regardless of which of the paths 
they have chosen.  

It is not surprising that thoughts about the future carry both security 
and uncertainty among adolescents with CLRD. Nonetheless, it must be 
understood and taken seriously by HCPs when support is requested. The 
results from the survey showing the life situation of adults with CLRD 
contribute new insights of value about opportunities for education and 
working life for adults with a CLRD. These findings can be applied in 
support for adolescents who feel uncertain about their future situation or 
for concerned parents of very young children with a CLRD.  

Treatment decisions 
Parental feelings of anxiety and uncertainty in decision-making processes 
have been reported in previous research (Allen, 2014; Bradbury et al., 
1994), but no study shows the ambivalence parents feel in being a 
decision-maker for a child in a treatment context. In cases where 
ambivalence is noted during the decision-making, HCPs should consider 
giving appropriate support in order to understand each parent’s ability 
and attitudes regarding making decisions about the child’s treatment. 
According to the family-centered service framework, parents should be 
given the opportunity to decide how involved they want to be in decision-
making and treatment for their child (Law et al., 2005; Lavigne et al., 
2017).  

Support in decision-making was mainly received when the surgical and 
orthopedic treatment options were presented, with a lack of support for 
other aspects concerning the child’s condition and the family’s situation. 
These parental experiences have been explored in earlier studies (Andrews 
et al., 2009), which showed that support in treatment decisions of children 
with CLRD was mainly focused on medical treatment and rehabilitation, 
with a few elements of emotional and social support. A lack of emotional 
and social support may affect the parents’ confidence in their decision-
making. It can also be limiting for the collaboration and teamwork in 
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decision-making that is advocated within a family-centered service 
approach (Johnson et al., 2016; Law et al., 2005; Rosenbaum et al., 
1998).  

Treatment during childhood 
The treatments received during childhood have provided opportunities to 
meet other children in the same situation. The significance of these 
encounters between children with disabilities has been described in 
previous studies (Mundhenke, Hermansson, & Sjöqvist Nätterlund, 2010) 
(E. Vasluian et al., 2013). In study III, the adolescents experienced these 
encounters as increasing their sense of belonging and reducing feelings of 
loneliness and self-consciousness about deviating from the norm. This 
result was not surprising, but it suggests a need to explore further what 
these meetings mean to children with a CLRD, both in the short and long 
term. Miklos et al. (Miklos, Jahnsen, Nyquist, Hanisch, & Girdler, 2021) 
suggest that opportunities for interaction with peers sharing the experience 
of disability are key in building self-awareness, developing competence, 
and navigating everyday life. The importance of providing such interaction 
opportunities to foster a sense of belonging should therefore be 
emphasized in the treatment of children with CLRD, as well as children 
with other disabilities. 

The parental role in treatment 
The parental role in becoming and being a treatment supporter has many 
features that are evident regardless of what kind of treatment the child 
undergoes. A parent is expected to support the child on a daily basis to use 
the assistive device, but the parents in study I experienced the 
responsibility related to the treatment as demanding and difficult to 
manage. These findings are consistent with Oliver et al. (Oliver et al., 
2020), who recommended a greater focus on the need for support, 
especially emotional support, to parents of children provided with 
artificial limbs. Füller (Fuller, 1999) also emphasized the need for 
emotional support to parents during the child’s surgery process.  

In addition to supporting their child practically and emotionally in 
everyday life, the parents performed a number of duties to support the 
treatment process. Unexpectedly, from the parents’ point of view, they 
were given the role of an “extended arm” of the healthcare team, carrying 
out direct and indirect treatment duties that were crucial to the treatment 
outcomes. Also in previous research, parental involvement in the child’s 
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treatment has been shown to be significant for the treatment outcome 
(Lavigne et al., 2017; Oliver et al., 2020; Postema et al., 1999). 

In addition to these mentioned roles, the parents also get a role as a 
representative and communicator about the condition CLRD. With the 
prevalence of about 50 children per year (Socialstyrelsen, 2018), a CLRD 
is one of the 10 most common and visible congenital differences in 
Sweden, too common to be registered with the Swedish Association of 
Rare Disorders.  However, CLRD is too rare to be recognized by the 
general public or even among professionals in the regular public 
healthcare system. A consequence of this is that parents of children with a 
CLRD are given an involuntarily role as CLRD communicators in the 
society, with responsibility for, among other things, countering various 
prejudices about the causes of the child’s CLRD. 

According to Whiting (Whiting, 2014) parental treatment duties give 
the parent a range of additional roles that are identified as conflicting with 
their ordinary parental role.  Further, Whiting described parents’ need for 
complex planning skills and the ability to combine these duties with the 
coordination of everyday family life. Our findings are consistent with this, 
and they highlight the complex nature of the parental role of being a 
treatment supporter for a child with a CLRD.  

Meanings of treatments during childhood 
The adolescents’ experience that their childhood treatment had shaped 
them is in accordance with the development of an occupational identity 
(Taylor, 2017), where increased freedom of choice challenges adolescents 
to clarify and establish their values. Considerations or rejection of 
previous or parental values or decisions may now lead to a more 
personalized view that confirms for the adolescents that their values are 
their own (Taylor et al., 2017). For the HCPs, this means that the 
decisions made by the parents during childhood need to be reconsidered 
based on the adolescent’s own choices and values regarding ability and 
opportunities to perform meaningful activities.  

One choice that had been faced was that of using a hand prosthesis or 
not. Rejection is not uncommon for reasons like experiencing discomfort, 
finding the prosthesis heavy, or finding no benefits in real situations for a 
child (Biddiss & Chau, 2008; Postema et al., 1999; Smail, Neal, Wilkins, 
& Packham, 2020; E. Vasluian et al., 2013). However, instead of seeing 
discontinued prosthesis use as a failure and a waste of time and resources, 
study III shows that the early experience of prosthesis use, training, and 
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support is of value and gives these children more options in the future. 
Their experiences of prosthesis use had provided skills that were beneficial 
for a possible resumption of prosthesis use later in life.  

Similar to the adolescent’s different perceptions about the use of 
prosthesis or not in performing activities in daily life, Vasluian (E. 
Vasluian et al., 2013) showed that children and adolescents with a CLRD 
have good functionality, regardless of whether they perform activities with 
or without prostheses. Another study (de Jong et al., 2012) proposed that 
the use of creative strategies to facilitate the performance of activities may 
be an alternative to the use of prostheses. This indicates that treatment 
decisions from childhood need to be followed up and that intervention 
requests need to be strengthened in a person-centered healthcare for 
adolescents with a CLRD. Of fundamental importance to the perceived 
value and success of treatments is the adolescent’s involvement in their 
own treatments (King et al., 2019). 

Additionally, personal choices regarding the use of prostheses or 
assistive devices may be greatly influenced by attitudes from people who 
encounter the child with a CLRD, depending on whether they are positive 
and supportive or ostracize the child and show prejudice (Widehammar et 
al., 2018). Another aspect, if the prosthesis is rejected, could be that the 
adolescent has a hidden, ongoing need for support and training to justify 
continuing to use the prosthesis. Lindner (Lindner et al., 2017) 
demonstrated a clear connection between prosthetic skills and prosthesis 
use, where the level of skills needs to reach the level that will achieve 
spontaneous, successful prosthesis use when performing daily activities 
(Forsyth, 2017). However, the long-term impact of structured training 
during childhood on the use of a prosthesis in daily activities has not yet 
been studied. 

Outcomes of treatments received during childhood 
Outcomes or treatment in CLRD are often reported with a dominance of 
quantitative measures, usually of physical function and health-related 
quality of life. In study III, adolescents with a CLRD were invited to share 
their perceptions of the treatment that they received during childhood, in 
order to contribute their perspective on the meaning of CLRD treatments. 
The results show that the treatment contributed to shaping them into their 
current lives and appears to be important to many for their future 
situation. Taking this into account will improve healthcare and optimize 
treatment, for better future outcomes.  
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Earlier presented outcomes showed that children fitted with a lower limb 
prosthesis continue to use the prosthesis and develop their walking ability 
(Vannah et al., 1999). However, limitations in performance capacity, such 
as speed, strength, and endurance, as well as some pain impacts, are 
demonstrated (Kaastad et al., 2017; Morris et al., 2020) . In accordance 
with Vannah (Vannah et al., 1999), the adolescents in study III perceived that 
the early treatment provided valuable opportunities for the development of 
the necessary abilities and skills for the performance of activities.  

In study II, we found a significant difference in prosthesis use at 9 years of 
age. According to Lagerheim, an existential crisis may occur at this age, 
when children understand their situation and compare it with that of 
others. A decreased prosthesis use may coincide with this nine-year 
depressive crisis (Lagerheim, 1988). However, some children are more 
affected than others, and the differences shown in this study gave no 
reason to believe that there was an over-representation of the nine-year 
crisis in the case group. The survival analysis showing the level of 
prosthesis use in the two groups demonstrated a tendency for a higher risk 
of rejection in the group of children fitted with a myoelectric hand 
prosthesis before 2½ years of age. Still, the overall rejection rate was lower 
compared to other studies (Biddiss & Chau, 2007; Davids, Wagner, 
Meyer, & Blackhurst, 2006; Huizing, Reinders-Messelink, Maathuis, 
Hadders-Algra, & van der Sluis, 2010). And, surprisingly, in the long 
term, after 17 years, about 80% of all children in our study were still 
using their myoelectric hand prostheses. There is a clear need for further 
research investigating different circumstances of prosthesis acceptance and 
rejection in children with CLRD. 

The life of adults with CLRD 
Adult life is the longest period of life, with a transformation from an early 
focus on skills and achievements to a later pursuit of one’s own values and 
personal satisfaction (Taylor et al., 2017). No matter what path of life 
is chosen or what life events each individual has to overcome, adults 
with CLRD continue their process of knowing themselves, exploring the 
value and meaning of their lives and trying to control the circumstances 
and direction of their lives.  

Among the adults with a CLRD in study IV, the majority had chosen 
the path of education. The reason for this cannot be demonstrated due to 
the study design, but similar results were shown in a study from Norway 
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(Heidi Johansen, Bathen, Andersen, Rand-Hendriksen, & Østlie, 2018). 
Another result, more unexpected, was that most of the participants were 
employed, or self-employed, to a higher degree than the Swedish 
population with some form of disability (Statistics Sweden, 2011). 
Altogether, these results show that many individuals with a CLRD may 
have made choices based on their own resources and circumstances, which 
has so far been favorable for their life situation. A study from the 
Netherland presented results in line with these (S. G. Postema et al., 
2016). To complement these results, it would be of great value to identify 
whether the adults with CLRD had any common strategies or made active 
choices that have been crucial in their lives.  

 About a quarter of the employed participants in study IV rated their 
general work capacity as partially or greatly reduced. Surprisingly, in their 
current profession and in relation to its demands, no employed participant 
assessed their work ability as reduced. These different perceptions may be 
related to two dimensions of personal causation, namely, sense of personal 
capacity and sense of self-efficacy (Lee & Kielhofner, 2017). Also relevant 
are elements such as satisfaction, roles, and expectations. Further, the 
participants reported that they, to a great extent, had access to the 
assistive devices they needed for the demands of their current situation. 
That statement may indicate that assistive devices and prostheses received 
during childhood are useful even in the long term; it also suggests that 
those who do not use assistive devices have sufficient levels of physical 
function and abilities to cope with their main daily occupations; for some, 
this is thanks to surgical treatments received during childhood. 

Methodological considerations 
To respond to the aims of the four studies, this thesis has used different 
methods for data collection and data analysis. Together, the methods have 
contributed insights to describe experiences and long-term outcomes of 
healthcare interventions for children with CLRD. As all research methods 
have their strengths and weaknesses, it is important to reflect upon how a 
specific method affects the collected data, the process of analysis, and the 
presentation of the results of a study.  

To illustrate the methodological considerations in these studies, concepts 
from quantitative research (Altman, 1991) in parallel with concepts from 
qualitative research and measures of trustworthiness (Lincoln & Guba, 
1985) will be used. Even though these aspects are presented separately, they 
should be viewed as intertwined and interrelated. 
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Credibility and internal validity 

Participants 
In order to recruit parents of children with CLRD (study I) with 
experiences of health care in different parts of Sweden, the recruitment 
was conducted in close collaboration with the Swedish association for 
children with limb deficiency and their families, where a high percentage 
of Swedish families of children with CLRD are members. As members of 
this association, the participants may have been more motivated to 
participate in studies than other parents, which might have had an impact 
on the results.   

The recruitment process resulted in 17 participants, of whom less than 
one-third were fathers. This skewed distribution is comparable to other 
interview studies. However, it can be considered a strength that we 
succeeded in recruiting fathers to a study on the role of parenting. 
Differences between parents’ experiences based on their gender is a topic 
for future research. 

A potential limitation in study II is that the sample was low (n=9), despite 
a recruitment period of 8 years, and the fact that all parents of children 
who were offered early fitting of myoelectric hand prosthesis accepted the 
offer. To compensate for the risk of low statistical power, the number of 
controls was tripled. Despite this approach, we were not able to confirm 
the differences between the groups statistically in every aspect. 

Data collection 
A central element of decision-making, and of great importance for 
successful rehabilitation, is goal setting (Stefánsdóttir & Thóra Egilson, 
2016). In the interview guide for study I, no questions about goal setting 
were included but, in hindsight, such questions might have provided 
valuable information about the parental role in decision-making and 
treatment support. Further studies should be conducted to explore the 
explicit impact of formulating goals before treatment decisions are made.   

According to the phenomenographic research approach (study III), there is 
no real consensus regarding optimal sample size; instead, it is the richness 
and variety of conceptions in relation to the phenomenon in the empirical 
material that determine the required amount of data. Although the 
number of participants in our study was low, the content of the interviews 



LIS SJÖBERG  Healthcare interventions in children with congenital limb reduction deficiency 
 

69 
  

was of such depth that variations in perceptions provided a satisfactory 
outcome space that answered the aim of the study.  

Larsson et al. (Larsson & Holmström, 2007), with support from 
Marton and Booth (Marton & Booth, 1997), claim that perceptions of a 
phenomenon should not be viewed from a psychological or physical 
perspective; rather, these perceptions should be seen as reflecting the 
relationship between an individual and a phenomenon. Therefore, it was 
important to ask for and listen to the adolescents’ perceptions of 
treatments during childhood with an open mind, as far as possible. And, 
in order to strengthen the credibility, the content of the interview 
transcripts was discussed and analyzed repeatedly by two of the authors 
(LS, CF) to achieve a shared understanding of the similarities within each 
category and the differences between the categories. For further credibility, 
the empirical data was clarified by quotations that illustrate the descriptive 
categories.   

 
From the results of study IV, it is not possible to conclude whether and 
how the participants’ reported life situation is dependent on their CLRD, 
due to the use of a cross-sectional design (Altman, 1991). To complement 
these results, a study using a qualitative approach should be conducted to 
explore the feelings and perceptions of adults with CLRD concerning their 
life situation.   

Dependability and reliability 
In our case-control study (II) conducted on the children receiving a 
myoelectric hand prosthesis during early childhood, the data collection 
started in 1993. The intention was to make several measurements of the 
same kind over a long period of time, until 2014. This has meant a great 
demand on consistency in terms of competence in assessments and use of 
the assessment instruments over time. One advantage was that the 
instruments were used regularly in our clinical work and that only four 
occupational therapists were involved in the assessments during the entire 
data collection period.  

Over the years of data collection, we became increasingly aware of the 
shortcomings of the instruments regarding their psychometric properties. 
Nevertheless, a decision was made to continue to use them throughout the 
study to ensure continuity and the possibility of longitudinal comparisons.  
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The intention of study III was to capture differences in adolescents’ 
perceptions of their treatments during childhood, using a 
phenomenographic approach (Marton, 1981). Through prior knowledge 
and experience in the field, the authors had an understanding of the 
complexity of the condition and its treatments. This pre-understanding 
may have helped to ensure rich content in the interviews through pertinent 
follow-up questions and requests for clarifications. To strengthen the 
dependability, the perceptions were applied to the phenomenon (treatment 
during childhood), and each step of the research process was described.   

Using different methods of data collection with different participants in a 
study is generally not recommended. The interviews in study I and III were 
conducted in two different ways, face to face or by online video telephony 
(Skype, FaceTime), according to each participant’s preference. The two 
methods showed no differences in the length of interviews or substance of 
the interview material. This is in line with earlier research (Janghorban, 
Latifnejad Roudsari, & Taghipour, 2014). Furthermore, online interviews 
had the advantage of allowing us to interview participants in different 
parts of the country and to accommodate to their schedules, which may 
have facilitated participation to the study.  

Confirmability and objectivity 
Regarding objectivity, a procedural limitation in study II was that the four 
occupational therapists performing the assessments were not blinded. Due 
to the study design, blinding the therapists was not feasible; the therapists 
knew from the child’s age that the child was in the case group. In the same 
way, the parents of the children in the case group were selected based on 
their place of residence, and they were asked for and actively made a 
decision to participate in the study, suggesting that they were highly 
motivated to support their child in doing well. This selection bias may 
have influenced the result. However, despite the therapists not being 
blinded and the parents’ high motivation, the results showed no 
differences in favor of the case group. 

Transferability and generalizability (external validity) 
In the qualitative studies (I and III), we do not claim to generalize any of 
the results to all individuals with a CLRD. However, regarding study I, we 
believe that the findings may be transferrable to parents of children with 
other disabilities. 
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When recruiting participants for study III, information was sent to three 
national clinics, located in different parts of Sweden. The recruitment 
period lasted just over one year and resulted in 10 participants, the 
majority from one of the clinics, which may limit the transferability of the 
results. This limitation was somewhat minimized because the 10 
participants lived in seven different counties in Sweden.   
 
The results of study IV are strongly connected to Swedish society in terms 
of its educational system, the labor market, and access to assistive devices 
for people with CLRD; therefore, these results not be generalized to other 
parts of the world without considering the general welfare and healthcare 
systems of that specific country.  
 
The use of various terminologies and classification systems to describe 
CLRD lead to an inconsistency in terms of descriptions of the condition. 
The ISO/ISPO system, used in this thesis, is often seen as a standard for 
classifying congenital limb deficiencies (Nelson et al., 2006), although its 
clinical application is inconsistent, and other classification systems are 
used more frequently. This limits the scope for both transferability and 
generalizability of results, and also for comparative studies in this field of 
research.  

Further research 
Further research for the development of parental decision-making 
processes in collaboration with HCPs is needed to clarify whether and 
how the parents' perceptions of the decision-making process is related to 
the extent of their involvement in this process. 

 
There is also a need to further investigate how parents experience the 
information about CLRD and possible treatment options, received from 
HCPs before they make their decisions.  
 
There is a need to further investigate the potential benefits of a myoelectric 
hand prosthesis in daily life for young children at different ages.  
 
Further research is also a need to understand the significance of structured 
prosthesis training for the ability to operate a myoelectric hand prosthesis 
for development of prosthesis skills in the context of age-related daily 
activities.  
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Research that can identify factors and circumstances that have an impact 
on prosthesis acceptance and rejection in children with CLRD would 
contribute to preventive efforts for continued prosthesis use. 

Based on the results of this thesis, further research is needed to develop 
methods for supporting young people with CLRD in their transition to 
adulthood. 

To further increase knowledge about adult life with CLRD, further 
research with a focus on these individuals’ internal perspective on their life 
situation is needed, including different aspects of work capacity, the 
occurrence of strain injuries, and the benefits of assistive devices among 
adults with CLRD. 
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Clinical implications 
This research project emphasizes the meaning of treatment during 
childhood for people with CLRD from the perspectives of parents, 
children, adolescents, and adults, to strengthen the evidence for family-
centered interventions for children with CLRD. 

Based on the results in this thesis, HCPs working to support children with 
CLRD on their way through life should consider the following: 

- Parents’ abilities and attitudes concerning their role in decision-making
on behalf of their child need to be taken into account by the HCPs in
order to respond to the parents’ support needs in the decision-making
process.

- HCPs should be aware of the multiple roles that parents of children with
a CLRD have to play in order to support their child in encounters with
others and to handle the day-to-day management of the child’s treatment.

- Parents of children with a CLRD may need access to psychosocial
support to help in decision-making about treatment and during long-term
treatment processes in order to respond to their child’s needs.

- There are no advantages of fitting a myoelectric hand prosthesis before
the child reaches 2½ years of age. Most children fitted with myoelectric
hand prostheses before the age of 4 become regular users.

- Past experiences of treatment during childhood are fundamental to
treatment choices later in life, choices that need to be acknowledged and
supported by HCPs throughout the rehabilitation process.

- The majority of children with CLRD will, as adults, have a life situation
with opportunities for education, employment, and social life.
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Conclusions 
Healthcare interventions for children with CLRD should be decided and 
implemented in a collaboration between parents and HCPs, based on 
accumulated knowledge and experience in order to be of value to the child 
in a long-term perspective. 

The parental role in treatment decisions involves a great responsibility 
to make the best decisions for their child, both in the present and for the 
future, and the parents need support in the decision-making process. 
When the treatment is implemented, the parental role involves supporting 
the child in everyday life, being a coordinator with HCPs and schools, and 
performing aftercare duties related to treatment. An increased 
understanding of what the parental role entails can contribute to the 
development of a family-centered service by providing treatment program 
guidelines for improving decision support and broadening the range of 
support for parents during the treatment of children with CLRD. 

This thesis contributes to the further development of guidelines for the 
treatment of children with CLRD with an evidence-based recommended 
age for fitting myoelectric hand prostheses in children: they should be 
between 2½ and 4 years of age, taking into account the individual child’s 
psychosocial and motor development. 

By giving voice to adolescents with CLRD, their perceptions of the 
treatment they received during childhood have broadened our 
understanding of the meaning of treatments in CLRD, in the short and 
long term. Further, the adolescents’ reflections about their childhood 
experiences have provided new insights into the importance of the 
treatment for their confidence in their own capacity. 

The survey about the life situation of adults with CLRD provides 
information crucial for further research questions and may be used in the 
planning of healthcare services and rehabilitation programs for both 
children and adults with CLRD. 

By shedding light on the current treatment of infants and children with 
CLRD in terms of its impact on parents and the later outcomes in 
adolescent and adult life, this thesis also helps HCPs to provide valuable 
answers to questions from parents of newborn children with CLRD.   
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Sammanfattning på svenska 
I Sverige föds årligen cirka 50 barn som saknar någon del av hand, arm, 
ben eller fot, vilket i Sverige benämns dysmeli (congenital limb reduction 
deficiency). Tidiga behandlingsinsatser för barnen med dysmeli syftar till 
att optimera kroppsfunktioner, reducera aktivitetsbegränsningar och 
begränsa negativa konsekvenser av tillståndet och har betydelse på lång 
sikt. Behandlingen innebär vanligtvis kirurgi och/eller utprovning av 
hjälpmedel, samt träning i utförande av åldersrelaterade aktiviteter.  

Beslut om tidig behandling för barnen vilar i hög grad på föräldrarna. 
Föräldrars delaktighet i beslutsprocessen understöds av Patientlagen och 
är ett kriterium för familjecentrerad vård. Genom en ökad kunskap och 
förståelse för föräldrarnas roll vid beslut och behandling skulle möjliga 
behandlingsalternativ bättre kunna anpassas till olika familjers 
värderingar och prioriteringar inom vården för barn med dysmeli (studie 
1).  

Vid dysmeli är det vanligt att en hand eller händer och kanske del av 
armen saknas eller är drabbade på något sätt (ca 65 %). Många av de 
barnen erbjuds tidigt behandling genom utprovning av myoelektrisk 
handprotes, som ger möjlighet till ett aktivt grepp. Det råder en viss 
oenighet om när, i vilken ålder, den myoelektriska protesen bör appliceras. 
Frågan är hur ålder vid applikation av barnets 1:a myoelektriska hand-
protes påverkar protesanvändning och barnets förmåga att kontrollera 
protesgreppet (studie 2)? 

Tidigare forskning visar resultat av protesbehandling och kirurgiska 
rekonstruktioner vid dysmeli främst utifrån vårdens och föräldrarnas 
perspektiv. Det saknas kunskap där erfarenheter av den tidiga 
behandlingen studeras ur barnens (ungdomars) perspektiv (studie 3).  

För barn med dysmeli avtar kontakten med vården i takt med att barnet 
växer och behandlingarna successivt avtar. Informationen om hur livet 
fortskrider för personer dysmeli är främst tillgänglig på individnivå. 
Frågan är hur barnens livssituation ser ut i vuxen ålder (studie 4)?  

Det övergripande syftet med avhandlingen är att beskriva erfarenheter och 
långsiktiga resultat av hälso- och sjukvårdens insatser för barn med 
CLRD.  

I resultatet beskrivs föräldrarollen som både omfattande och utmanade 
(studie 1). Den handlar om att fatta beslut för en annan person, ett litet 
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barn. Beslutsfattandet omfattar olika grad av ambivalens, med en önskan 
om stöd kring beslutsprocessen, men inte i beslutet. I barnets behandling 
ser föräldrarna sig som ett stöd för barnet i vardagliga aktiviteter och i 
möten med andra, och som en samordnare av information och en 
”förlängd arm ” till vården. 

Applikationer av myoelektrisk handprotes på små barn i olika åldrar 
visar på små skillnader, inom och mellan grupperna, vad gäller 
protesanvändning och kontrollförmåga vid applikation före (fall-grupp) 
respektive efter (kontroll-grupp) 2½ års ålder (studie 2). Vid 3½ år hade 
kontroll-gruppen kommit ifatt fall-gruppen beträffande kontrollförmåga. 
Vid 9 års ålder hade fall-gruppen en signifikant lägre protesanvändnings-
tid (p=0,040) än kontrollgruppen. Uppföljningarna under 17 års tid visade 
en liten högre andel av, samt lite högre risk för, avbrott i protes-
användning inom fall-gruppen, dvs de som fick myoelektrisk protes före 
2½ års ålder.   

Den tidiga behandlingen ungdomarna med dysmeli erhöll skapade 
förutsättningar för att utföra aktiviteter och möjligheter för egna val av 
tillvägagångssätt under uppväxten och för framtiden (studie 3). 
Behandlingen bidrog också till en känsla av gemenskap och tillhörighet 
med andra barn med dysmeli. Ungdomarnas uppfattning är också att 
behandlingen i barndomen är en faktor som format dem under uppväxten 
och fram till aktuell tid. Ungdomarna relaterar den tidiga behandlingen till 
sin aktuella situation på tre olika sätt, som en kontinuerlig resa, där det 
som lärts under barndomen fortfarande används, som att hålla dörren 
öppen, där det som lärts in under barndomen inte utnyttjas just nu, men 
är tillgängligt om eller när behov uppstår i framtiden, eller som ett avslutat 
kapitel, där det man lärde sig under barndomen inte längre efterfrågas 
men uppfattas som en erfarenhet. Ungdomarnas tankar om framtiden 
blandas av trygghet och osäkerhet, där osäkerheten främst är relaterad till 
den egna arbetsförmågan i framtiden.  

I kartläggningen av livssituationen för vuxna med dysmeli (studie 4) 
visar det sig att 86 % hade arbete alternativt studier som huvudsaklig 
daglig sysselsättning, 50 % med högskole- eller universitetsutbildning. Sju 
procent var arbetslösa och 3 % av deltagarna var för tillfället sjukskrivna, 
andelar väl överens-stämmande med den svenska populationen i stort. 
Deltagarna hade en aktiv fritid och deltog i sociala och fysiska aktiviteter. 
Sextioåtta procent använde någon form av hjälpmedel i vardagen: protes, 
ortos eller förflyttnings-hjälpmedel. Majoriteten skattade sin hälsa som 
god eller mycket god.   
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Den här avhandlingen bidrar till att öka förståelsen för föräldrars roll i 
beslut och behandling för barn med CLRD och kan stärka den 
familjecentrerade vården. Den bidrar även med evidens för riktlinjer vad 
gäller tidig applikation av myoelektrisk handprotes hos barn med CLRD, 
med rekommendation för 1: a applikation efter 2½ år ålder. En tidig 
behandling vid CLRD kan ha både fysisk och social innebörd och vara av 
betydelse för barnen på såväl kort som lång sikt. I det långa perspektivet 
visar kartläggningen att majoriteten av vuxna med CLRD har en 
livssituation som väl motsvarar den svenska befolkningen som helhet.   
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