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Summary
INTRODUCTION: The transition from paediatric to adult
medical care is a critical period for adolescents with spina
bifida, often marked by deteriorating health and functional
status.

OBJECTIVES: To describe the health status and function-
ing of individuals with spina bifida at the time of transition
from paediatric to adult care and to identify risk profiles
for potentially modifiable secondary health conditions (uri-
nary tract infections, pressure injuries, respiratory prob-
lems and obesity).

METHODS: Descriptive study of data (derived from med-
ical records) from all adolescents and young adults with
spina bifida aged 15–25 years who were referred to a
single specialised spinal cord injury centre as part of the
transition programme during the period from 1 September
2015 to 31 May 2022. Descriptive statistics were used to
describe the study population and to analyse the frequen-
cy and co-occurrence of congenital and acquired sec-
ondary health conditions. The equality of proportions test
was used to test the prevalence of secondary health con-
ditions based on important personal and clinical character-
istics.

RESULTS: We included 43 adolescents with spina bifida
with a mean age of 18.4 years (SD 2.5); in 63% of them
the neurological level was lumbar, and around 50% of
them were wheelchair-dependent. The median Spinal
Cord Injury Measure (SCIM) III score was 72 (IQR 61–89).
The mean number of secondary health conditions at time
of transition was 8.8. The most prevalent secondary health
conditions were lower urinary tract dysfunction, bowel dys-
function, sexual dysfunction and contractures. Respiratory
problems were more prevalent in females and in individ-
uals with lower SCIM III scores, whereas no differences
were observed in the prevalence of other modifiable sec-

ondary health conditions. Clustering of secondary health
conditions was mainly seen for urinary tract infection +
pressure injury and for urinary tract infection + pressure in-
jury + obesity.

CONCLUSION: The prevalence of secondary health con-
ditions among individuals with spina bifida at time of tran-
sition is alarmingly high and functional profiles underscore
the need for supporting adolescents and young adults with
daily medical issues. The study highlights the critical role
of transition programmes and interdisciplinary follow-up
care in preventing health problems and improving func-
tioning and independence in everyday life.

Introduction

The facts: incidence and prevalence of spina bifida

Spina bifida represents the most common congenital spinal
cord anomaly and results from improper fusion of neural
folds during embryogenesis [1]. The incidence of spina bi-
fida varies across different cultures, ranging from 0.7 to 5
per 1000 live births [2, 3]. In Switzerland, the incidence
was reported at 0.19 per 1000 live births between 2007
and 2012, aligning with the European mean [4]. Advances
in prenatal ultrasonography and widespread folate supple-
mentation have contributed to a decrease in the birth preva-
lence of spina bifida. However, recent studies indicate a
stable incidence of spina bifida over the past 12 years, with
a rising prevalence attributed to improved access to med-
ical care [5]. The advent of prenatal closure techniques for
meningocele correlates with an increase in the number of
live births of children with spina bifida, leading over time
to a demographic shift where adults living with spina bi-
fida outnumber children with this condition [6, 7]. Genet-
ic predisposition has emerged as a significant risk factor
in spina bifida’s aetiology, highlighting the intricate inter-
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play between genetic and environmental determinants. Re-
search has elucidated the influence of genetic variations
within folate metabolism pathways, suggesting an elevated
risk of spina bifida in offspring of individuals with specific
genetic polymorphisms, particularly in the absence of ade-
quate folate supplementation [8].

The problem: morbidity and mortality in spina bifida

Population-based studies indicate a 1-year survival rate of
approximately 87% for individuals with spina bifida, with
roughly 78% surviving to the age of 17 years [9]. Prior to
the 1960s, infant survival rates for spina bifida were dis-
mal at 10%, largely due to infections and hydrocephalus
complications [10, 11]. The introduction of shunt treat-
ments for hydrocephalus and enhanced medical manage-
ment led to significantly improved survival rates, reaching
up to 90% by the mid 1970s. Despite these advancements,
individuals with spina bifida continue to face excess mor-
bidity and mortality into adulthood [12–15]. Depending
on the severity of neurological impairment, only 17–61%
of affected individuals survive to the age of 40 [16]. Re-
duced life expectancy in spina bifida is primarily attrib-
uted to the development of secondary health conditions,
which are prevalent due to congenital nervous system im-
pairment [17]. Neurological deficits may worsen over time
due to secondary pathologies such as spinal cord tethering
or syrinx formation. Routine follow-up consultations, par-
ticularly for bladder and renal function, are crucial, as re-
nal failure has been established as a leading cause of death
in adults with spina bifida [18, 19]. Early recognition of
secondary health conditions can reduce patient morbidi-
ty and healthcare costs [20]. Among the secondary health
conditions, bladder and bowel dysfunctions are particular-
ly prevalent, adversely affecting quality of life and leading
to frequent hospitalisations. Studies have underscored the
extent of these dysfunctions in over 60% of children and
adolescents with spina bifida, which lend support for ear-
ly and sustained management to avert complications such
as urinary tract infections and renal damage [21]. While
urological and nephrological health problems in people
with spina bifida are better documented, data on other sec-
ondary health conditions, especially in adults, are limited.

The current status and solution: lack of lifelong care
and guidelines in adulthood

Guidelines recommend annual follow-up appointments for
children until the age of eighteen. Paediatric care is typi-
cally person-centred, comprehensive and interdisciplinary.
However, the transition from paediatric to adult care often
fails, with up to 40% of adolescents losing access to spe-
cialised adult care [22]. Reasons for this failure include pa-
tient and paediatric healthcare system apprehension, lack
of financial support for transition by health insurers and
absence of interdisciplinary long-term adult care [23]. This
results in undertreatment of important health issues such
as shunt controls, bladder and bowel management, skin
assessments and bone structure evaluations [24]. As seen
in the study by Starowicz et al. [25], the most common
health concern in adults with spina bifida was care coordi-
nation outside transition programmes. Without appropriate
adult care, rehabilitation issues such as mobility, relation-
ships, sexuality, family planning and vocational rehabilita-

tion may receive insufficient attention. Transition and adult
care programmes have gained recognition in recent years,
with the implementation of guidelines and programmes
emphasising the importance of a proper transition [23, 26].
Recognising the need for evidence-based clinical practice
guidelines, the German-Speaking Society of Spinal Cord
Injury (DMGP) commissioned its members to develop a
guideline for follow-up care in people with spinal cord in-
jury. During the development process, we found significant
gaps in research evidence for long-term follow-up recom-
mendations for individuals with spina bifida.

Objective and aims

This observational study sought to delineate the health
and functional status of adolescents and young adults with
spina bifida during their transition from paediatric to adult
care, forming a component of the “Learning Health System
for people with spinal cord injury”. This initiative aims to
continuously analyse data in order to improve care, pro-
mote innovative solutions and optimise individual patient
outcomes. The objective of this observational study was to
describe the health and functional profiles of young ado-
lescents and young adults with spina bifida during the tran-
sition from paediatric to adult care. Specific aims included
describing specific health condition clusters and predictive
profiles for potentially modifiable health conditions such
as urinary tract infections, respiratory problems, obesity
and pressure injuries.

Materials and methods

Descriptive study of data from all adolescents and young
adults with spina bifida (all with meningomyelocele) aged
15–25 years who were referred to a single specialised
spinal cord injury centre as part of the transition pro-
gramme during the period from 1 September 2015 to 31
May 2022. All referred people were included in the study.
The selection of people to refer to the centre was made
by the paediatricians at the children’s hospitals. Criteria
for referral to our centre were: a more severe neurological
deficit, prevalence and severity of secondary health condi-
tions and need for interdisciplinary treatment.

Demographic data (age, sex, place of residence, paediatric
hospital), neurological and functional profile and informa-
tion on secondary health conditions were routinely record-
ed in electronic patient medical records. Secondary health
conditions were derived from the structured epicrisis (ana-
lytical summing up of the case history), including medical
history, which was designed in collaboration with the chil-
dren’s hospitals, as part of the transition programme. This
epicrisis is based on the guideline for follow-up care of
people with spinal cord injury [27] and covers all relevant
secondary health conditions clustered in the following sub-
categories: neurological diagnosis (among which spastic-
ity, syringomyelia, tethered cord syndrome and cognitive
dysfunction), neuro-orthopaedic diagnosis (for example
scoliosis, contractures), urogenital diagnosis (for example
urinary tract infections, bowel problems), general internal
medicine problems (for example obesity, respiratory prob-
lems, pressure injuries).

The neurological level was classified using the Interna-
tional Standards for Neurological Classification of Spinal
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Cord Injury (ISNCSCI), more commonly referred to as the
ASIA Impairment Scale (AIS) [28].

Functional profile was described by assessing the indepen-
dence in everyday life (by using the Spinal Cord Injury
Measurement III [SCIM III]) [29], and mobility (according
to the Gross Motor Function Classification System [GM-
FCS]). Information about secondary health conditions was
based on medical diagnoses as structured reporting in med-
ical records. In addition, educational training status and
support needed for medical matters (e.g. help with medica-
tions, accompaniment to doctor’s appointments and order-
ing prescriptions) were also recorded.

Statistics

Data collection was performed in a SecuTrial® database.
After data collection, descriptive statistics were calculated
for personal and clinical characteristics of included indi-
viduals. For continuous variables, normality of distribution
was tested using the Shapiro-Wilk test, and data were de-
scribed using either the mean (and standard deviation) or
median (and interquartile range), as applicable. We calcu-
lated the frequencies and percentages of congenital condi-
tions and acquired secondary health conditions, including
mean and maximum number of conditions co-occurring to-
gether. We distinguished potentially modifiable secondary
health conditions including urinary tract infections, pres-
sure sores, respiratory problems and obesity and provid-
ed the co-occurrence analysis of conditions commonly oc-
curring together. To understand the co-occurring secondary
health conditions, we generated a frequency table using the
STATA command combination showing the counts of each
unique combination of values in the newly created vari-
able. The equality of proportions test was used to assess
whether the SHC proportions observed in different com-
parison groups are significantly different from each other
or if they can be considered equal. Comparison groups in-
cluded men vs women, adults vs minors, individuals with
mild/severe cognitive impairment vs those without impair-
ment, obese vs non-obese individuals and those with SCIM
III score above (≥72) vs below median population values.
For instance, the prtest command for a two-sample propor-
tion test in Stata performs a test of the null hypothesis that
the proportion of individuals with respiratory problems is
the same between the two sex groups. All statistical analy-
ses were performed using the software Stata 17.0 (Stata-
Corp LLC, College Station, TX, USA) for Windows. All
computations were done using two-tailed tests, and a p-
value of <0.05 was considered statistically significant.

Ethical approval

The study was formally approved by the regional medical
ethics committee of northwest and central Switzerland
(Project-ID 2022-05). All individuals included in the study
consented to anonymised use of their data for research pur-
poses and had the option to opt out.

Results

Person and lesion characteristics

Between 1 September 2015 and 31 May 2022, 43 adoles-
cents and young adults with spina bifida entered the tran-

sition programme. Of these, 19 were males. Mean age was
18 years (SD 2.5 years). Most individuals had lumbar le-
sions (63%), followed by thoracic (25%) and sacral lesions
(12%). Seventy-two percent had motor complete injury
(ASIA Impairment Scale A or B). In 77% of the adoles-
cents, a Chiari malformation was diagnosed in addition to
spina bifida and 72% of the adolescents had a ventricular
shunt (table 1).

Functional profile

Fifty-eight percent of included individuals were mainly
wheelchair-dependent for mobilisation (Gross Motor
Function Classification System Levels III, IV and V), 60%
of the individuals were dependent on help for medical
tasks (like bladder catheterisation, bowel management,
making appointments with their healthcare providers or or-
ganising/taking medications), which was mostly provid-
ed by the parents or family members (44%). The median
SCIM score was 72 (IQR 61–89), with the highest inde-
pendence in self-care domains. Most of the included peo-
ple with spina bifida attended regular schools (49%) but al-
so a major proportion visited special schools (42%) (table
1).

Health conditions at time of transition

Figure 1 depicts the prevalence of the most common sec-
ondary health conditions among the 43 individuals includ-
ed in the analysis. The most prevalent secondary health
conditions included: lower urinary tract dysfunction
(100%), sexual dysfunction (93%), bowel dysfunction
(87%) and contractures (84%). The mean number of sec-
ondary health conditions per person was 8.8 with the min-
imum number of conditions per person being 4 (n = 1).
Most of the individuals had 7 to 10 co-occurring secondary
health conditions (n = 20, 63%).

Among the potentially modifiable secondary health condi-
tions, urinary tract infections were reported in 58% of the
individuals, pressure injuries in 42%, and obesity and res-
piratory problems in 21% and 12%, respectively.

Table 2 displays the potentially modifiable secondary
health conditions depicting the proportion of individuals
per important demographic and clinical characteristic. This
shows that urinary tract infections were more prevalent in
males, adults (>18 years), individuals without cognitive
impairment, with lower SCIM III scores (<72 points) and
obese individuals. Pressure injuries were found to be more
prevalent in females, adults, obese individuals and those
without cognitive impairments. Obesity was more preva-
lent in females (30%), those with cognitive impairment
and lower SCIM III scores. Also, respiratory problems
were more prevalent (24%) among those with SCIM III
score below median (72 points) as compared to those equal
and above the median score (0%, p = 0.02) and were
higher in females (21%) as compared to males (0%, p =
0.03). Since multiple statistical tests were performed, there
was an increased likelihood of obtaining significant results
purely by random chance. No differences in the prevalence
of secondary health conditions were observed after stratifi-
cation based on sex, age, cognitive impairment, SCIM III
score or obesity.
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In the co-occurrence analyses of the four investigated po-
tentially modifiable secondary health conditions (figure 2),
the most common pattern included the co-occurrence of
pressure injury and urinary tract infection, present in 27%
of the individuals.

Discussion

This study, describing prevalence and clusters of health
problems and functioning at time of transition in people
with spina bifida in Switzerland, demonstrates the mul-
tifaceted problems this population faces. Not only is the
prevalence of secondary health conditions high, but many
adolescents and young adults still need help for daily func-
tioning, particularly for bladder and bowel management,
but also for taking their medications. Help is mainly pro-
vided by parents.

Health conditions

Studies evaluating the prevalence of secondary health con-
ditions in (young) adults with spina bifida are scarce. Al-
though certain details may differ, which may be related
to different patient populations and methodology, all stud-
ies show a high prevalence of secondary health conditions
in adults with spina bifida, reporting a high prevalence of
bladder and bowel problems, pain and pressure injuries as

main concerns [25, 30, 31]. However, we found some dif-
ferences in prevalence regarding the above-mentioned sec-
ondary health conditions. Compared to the study of Bendt
et al. [30], in our population we found a lower prevalence
of pain (13% versus 40%) and a higher prevalence of pres-
sure injuries (42% vs 20%). Skin health concerns were
mentioned in 31% of the study population of Starowicz et
al. [25]; this lower percentage might also be due to the in-
clusion of people with spina bifida occulta in their study.
Bladder and bowel problems in our population were more
prevalent than in the study by Starowicz et al. [25], which
might be due to the inclusion of people with spina bifida
occulta in their study population. Compared to the studies
by Heyns et al. [32] and Starowicz et al. [25], we found a
much higher presence of scoliosis (44% and 53%, respec-
tively, versus our 79%), which might also be due to inclu-
sion of a different patient population (children, spina bifi-
da occulta). Also, in our study, a BMI >22 was found in
74.4% of adolescents. However, using an adjusted scale for
spina bifida, 21% are classified as overweight. Bendt et al.
[30] reported that two-thirds of the population had a BMI
higher than normal, and about one-third was classified as
obese according to a not-for-spina-bifida adjusted scale
which might underestimate true obesity in this population
[31]. Although it is well known that people with spina bi-
fida may have cognitive impairment, especially those with

Table 1:
Personal and clinical characteristics of individuals at the time of transition (n = 43).

Age in years, mean (SD) 18.39 (2.6)

Sex, n (%) Male 19 (44.2%)

Female 24 (55.8%)

Education, n (%) Regular school 21 (48.8%)

Special school 18 (41.9%)

Other 3 (6.9%)

Unknown 1 (2.3%)

Level of lesion, n (%) Thoracic 11 (25.6%)

Lumbar 27 (62.8%)

Sacral 5 (11.6%)

Completeness of lesion, n (%) AIS A 28 (65.1%)

AIS B 3 (6.9%)

AIS C 4 (9.3%)

AIS D 6 (13.9%)

Unknown 2 (4.6%)

Gross Motor Function Classification System level, n (%) Level I 8 (18.6%)

Level II 10 (23.3%)

Level III 2 (4.7%)

Level IV 8 (18.6%)

Level V 15 (34.9%)

Total SCIM III score, median (IQR) 72 (61–89)

SCIM self-care 20 (15–20)

SCIM sphincter management 29 (26–34)

SCIM mobility 22 (18–38)

Body mass index in kg/m2, median (IQR) 23.74 (21.4–27.3)

Overweight/obese based on BMI cut-off, n (%) 32 (74.4%)

Overweight/obese based on clinical diagnosis, n (%) 8 (21.0%)

Cognitive impairment None 11 (25.6%)

Moderate/severe deficits 32 (74.4%)

Medical support, n (%) Parents or family members 19 (44.2%)

None 17 (39.5%)

Personal assistant 4 (9.3%)

Home nursing care 1 (2.3%)

Other 2 (4.6%)

AIS: ASIA Impairment Scale; SCIM: Spinal Cord Injury Measure.
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Figure 1: Prevalence of health conditions at time of transition from paediatric to adult care of people with spina bifida (n = 43).

Table 2:
Prevalence of modifiable secondary health conditions depicting the proportion of individuals per important personal and clinical characteristic.

Urinary tract infection, n (%) p value Pressure sore, n (%) p value Respiratory problem, n (%) p value Obesity, n (%) p value

Overall prevalence 25 (58.1%) – 18 (41.9%) – 5 (11.6%) – 8 (21.1%) –

Males 12 (63.2%) 0.5 10 (52.6%) 0.2 0 (0%) 0.03 2 (11.1%) 0.1

Females 13 (54.2%) 8 (52.6%) 5 (20.8%) 6 (30.0%)

Adults 18 (62.1%) 0.4 13 (44.8%) 0.6 3 (10.3%) 0.7 5 (19.2%) 0.7

Minors 7 (50%) 5 (35.7%) 2 (14.3%) 3 (25%)

Mild/severe cognitive impairment 17 (53.1%) 0.3 11 (34.4%) 0.1 5 (16.6%) 0.2 7 (25.9%) 0.5

No cognitive impairment 8 (72.7%) 7 (63.6%) 0 (0%) 1 (9.1%)

SCIM III ≥72 12 (54.5%) 0.6 10 (45.5%) 0.6 0 (0%) 0.02 3 (15.8%)

SCIM III <72 13 (61.9%) 8 (38.1%) 5 (23.8%) 5 (26.3%) 0.4

Obese 4 (50%) 0.5 5 (62.5%) 0.3 1 (12.5%) 0.9 –

Not obese 19 (63.3%) 12 (40%) 4 (13.3%)

SCIM: Spinal Cord Injury Measure.
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hydrocephalus [33–35], the prevalence of cognitive im-
pairment in our population was high. Mild or severe cog-
nitive impairment was found in 74% of our population.
The cognitive testing of adolescents during transition re-
vealed more frequent cognitive problems as prior diag-
nosed, especially milder cognitive deficits. In particular,
executive dysfunction (e.g. problems with organising, in-
ability to multitask) was found to be more prevalent. Cog-
nitive function, therefore, should be assessed in follow-up
care. Although urinary tract infections in teenagers might
be common [36, 37], the prevalence of urinary tract in-
fections in our population at time of transition was much
higher (58%). Unfortunately, in the study by Bendt et al.
[30] prevalence of urinary tract infection was not reported.
The diagnosis, treatment and prevention of urinary tract
infections in people with spina bifida remain one of the
most significant challenges faced by practitioners caring
for this patient population. The guideline on diagnosis and
treatment of neurogenic bladder dysfunction in spina bifida
gives recommendations on this topic [38]. In order to be
able to give evidence-based recommendations, research
evidence on the prevention of urinary tract infections in the
challenging population of (young) adults with spina bifida
is necessary [39].

This study also studied the co-occurrence of potentially
preventable SCHs. The most common patterns observed
were: pressure injuries and urinary tract infection in 27%;

Figure 2: Co-occurrence analysis for modifiable secondary health
conditions. This figure shows the co-occurrence of four secondary
health conditions in analyses based on individuals who had com-
plete information (n = 38). The dark grey colour indicates presence
of secondary health conditions, the light grey colour indicates no
SHC. For instance, 23.7% of individuals had pressure injuries and
urinary tract infections co-occurring together, whereas 21% of indi-
viduals had none of these four secondary health conditions co-oc-
curring together.

no secondary health conditions in 21%; urinary tract in-
fection alone in 18%; urinary tract infection, pressure in-
juries and obesity in 8%. There are no other studies we
could use as comparators, but the results clearly show that
urinary tract infection plays a significant role in the health
of people with spina bifida. Urinary tract infections in this
population are often multifactorial, for example detrusor
overactivity, residual urine, the need for catheterisation or
presence of bladder stones may contribute to an increased
urinary tract infection rate.

Functioning

Regarding mobility, it was found that 50% of adolescents
are predominantly mobile in a wheelchair. Knowing that
people with spina bifida tend to lose walking mobility with
age, the results of Bendt et al. [30] in adults with spinal
cord injury showing a higher percentage might be unsur-
prising, but we found a lower percentage of people with
powered wheelchairs. A possible explanation might be the
use of powered tracking devices for manual wheelchairs
(for example Swiss Trac®) in Switzerland, which is often
prioritised above powered wheelchairs.

Independence of adolescents and young adults at time
of transition

A critical dimension that warrants further exploration with-
in the context of transition care for individuals with spina
bifida pertains to the indispensable role of family and care-
giver support. The findings from this study reveal a pro-
nounced dependency on parents and family members for
assistance with daily medical tasks, including bladder
catheterisation, bowel management and administration of
medications. Medication concerns (requiring or consider-
ing new prescriptions; restarting medications; needing to
switch or stop medications or adjust their dosage; needing
to refill existing medications; compliance) were also re-
ported by Starowicz et al. [25] as a major issue in people
with spina bifida. The results of our study show that in-
dependence in major life domains (self-care, mobility,
sphincter management) is of concern and underscores the
imperative to embed family and caregiver education and
support as a cornerstone of transition programmes. To be
truly effective, transition care must extend its focus beyond
the individual with spina bifida to also empower caregivers
with the requisite knowledge and competencies needed to
support the individual’s progress towards autonomy. The
integration of caregiver support mechanisms within tran-
sition care models is essential for enhancing the effective-
ness of these programmes, ensuring a more seamless tran-
sition and improved health outcomes for individuals with
spina bifida. Future investigations should aim to delineate
the impact of caregiver education and support on the effi-
cacy of transition programmes, with the goal of developing
comprehensive care frameworks that cater to the needs of
both individuals with spina bifida and their caregivers.

Clinical implications

While paediatric care for people with spina bifida is per-
son-centred, interdisciplinary and comprehensive, this ap-
proach is often lacking in the long-term medical care of
adults [5, 23, 40]. Especially in the challenging period
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from puberty to adulthood, the accompaniment of self-
management of health and socioeconomic issues, such as
finding a job, independent living or social security ques-
tions are often not included in medical care and might be
overlooked. The results of this study show the need for an
interdisciplinary and comprehensive approach to follow-
up care of adults with spina bifida. Regular, interdiscipli-
nary check-ups in adulthood and a well-planned and struc-
tured transition from the paediatric to the adult medical
setting are therefore essential, not only to avoid increased
morbidity and mortality, but also to optimise functional ca-
pacity and autonomy in people with spina bifida along the
continuum of life [23, 27, 40].

The complexity of caring for people with spina bifida calls
for specialised adult spina bifida teams, ideally at spinal
cord injury centres. In Switzerland, to better manage this
complex situation and to prevent loss to follow-up care, a
collaboration between three major children’s hospitals and
a specialised spinal cord injury centre was established a
few years ago. At this specialised spinal cord injury cen-
tre, an interdisciplinary team was established consisting of
a rehabilitation physician, a case manager, a physical and
occupational therapist and a neuro-urologist as well as a
neuro-orthopaedic specialist [27]. Before entering the adult
care system, a transition with a structured epicrisis, a paper
transition and an appointment involving the “patient”, pae-
diatrician, adult care physician and case manager and their
care providers at the children’s hospital take place. After
this appointment, the young adults/adolescents are trans-
ferred to adult care, where interdisciplinary annual fol-
low-up appointments are scheduled. Other healthcare pro-
fessionals (such as vocational therapists, sports medicine
specialists, dieticians) are included if necessary and neuro-
surgical care is organised in the hospital closest to the ado-
lescents/young adults to guarantee timely medical care if
needed in case of shunt problems. During follow-up care,
the rehabilitation physician acts as a gatekeeper deciding if
the inclusion of other specialties e.g. neurology, gynaecol-
ogy, etc., is needed. They also communicate closely with
the general practitioner and outpatient therapy team. The
transition programme thus forms a bridge between pae-
diatric and adult medicine. Every year the team evalu-
ates loss to follow-up and actively contacts people that did
not show up for their appointment. This active approach
led to the result that all 43 adolescents and young adults
with spina bifida who were admitted to the transition pro-
gramme at the centre attend their annual check-ups.

Our results also serve the “Learning Health System” ap-
proach to continuously improving medical and rehabili-
tative services. For example, the study results influenced
the selection of International Classification of Functioning,
Disability and Health (ICF) categories in the guideline
“Life-long follow-up care for people with spinal cord in-
jury” and led to adjustments in the guideline, for example
including a cognitive evaluation at time of transition and
specific recommendations for patients with shunts [27].

Finally, our results further promote innovative solutions
such as the expansion of transition consultations and spe-
cific training appointments addressing health management.

Strengths and limitations

Although our study is one of the first addressing health
conditions and functioning at the time of transition, the in-
cluded study population is rather small, thus we were not
able to perform adjusted regression analyses and explore
potential personal and clinical factors associated with a
higher burden of secondary health conditions or SHC co-
occurrence. Further, although our findings indicate a high
burden of in the transition phase, our results may not be
generalisable to all people with spina bifida. It may be that
individuals visiting specialised rehabilitation centres ex-
perience more severe neurological and functional impair-
ments than those followed up by general practitioners or
those without any follow-up at all; thus our findings may
overestimate the true SHC burden. On the other hand, stud-
ies in other health systems show a high mortality in pop-
ulations with spina bifida, so we might conclude that the
problem of SHC is a generalised problem in this popula-
tion [17]. During the COVID-19 pandemic no transitions
could be done, but the backlog was eliminated as soon as
we were allowed to see patients again.

A strength of the study is the data quality owing to the
introduction of a structured epicrisis ensuring that data of
all included persons were assessed in the same way. The
preliminary nature of these results has prompted plans to
expand the dataset and establish a prospective cohort of
children, adolescents and young adults with spina bifida,
aiming to encompass a broader spectrum of this popula-
tion.

Future research directions

Building upon the findings of this study, which elucidates
the multifaceted challenges faced by individuals with spina
bifida, we advocate for a more nuanced exploration of con-
tributing factors that could further inform personalised care
strategies. Notably, while our study has shed light on the
high prevalence of secondary health conditions in people
with spina bifida, it concurrently highlights the need for
more-tailored prevention strategies. In addition to the lon-
gitudinal follow-up of people with spina bifida throughout
their lifetime in cooperation with the children’s hospitals,
there is a need for better understanding of occurrence of
secondary health conditions (especially urinary tract infec-
tions and pressure injuries) to develop prevention strate-
gies. One envisioned possibility is to better explore the
intersection of the microbiome with spina bifida-related
secondary health conditions. Studies of the urinary tract
microbiome show the dominance of bacterial genera asso-
ciated with urinary tract infection [41] and future studies
focusing on the role of the microbiome might lead to a bet-
ter understanding of the dynamics between genetic predis-
position and environmental factors specific to people with
spina bifida.

Conclusion

In conclusion, our study showed that the prevalence of sec-
ondary health conditions among individuals with spina bi-
fida at the time of transition is alarmingly high and func-
tional profiles underscore the need for support of
adolescents and young adults for daily medical issues. The
study highlights the critical role of continuing interdiscipli-
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nary follow-up care beyond childhood, not only to prevent
health problems, but also to improve functioning and inde-
pendence in everyday life. Transition programmes help to
prevent loss to follow-up care and therefore might play a
role in prevention of secondary health conditions.

The models and findings from this study, particularly those
concerning transitions in care and the integration of multi-
disciplinary approaches, have broader applicability across
various chronic health conditions, such as cerebral palsy,
diabetes mellitus and cystic fibrosis. By extending our re-
search model to include these conditions, we can explore
universal strategies for improving transitional care, thereby
making a relevant contribution to stakeholders interested in
optimising health outcomes across a spectrum of chronic
health issues in young adults transitioning from paediatric
to adult care.
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