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Adelaide Lindsay Withers ™" and Ruth Green?

" Department of Respiratory Medicine, Perth Children’s Hospital, Perth, WA, Australia, 2 Glenfield Hospital, Leicester,
United Kingdom

Asthma is a complex, heterogenous medical condition which is very common in children
and adults. The transition process from pediatric to adult health care services can be a
challenge for young people with chronic medical conditions. The significant changes in
physical and mental health during this time, as well as the many unique developmental
and psychosocial challenges that occur during adolescence can complicate and impede
transition if not adequately addressed and managed. The transition period can also be a
challenging time for health professionals to assess readiness for transition and manage
some of the complications which are particularly common during this time, including poor
adherence to therapy, smoking, drug use, and emerging mental health conditions. The
natural history, presentation, symptoms, and management of asthma is often significantly
different when comparing pediatric and adult practice. In addition, management in
infants, toddlers, school aged children, and adolescents differs significantly, offering an
additional challenge to pediatric physicians managing asthmatic children and young
people. Despite these challenges, if the transition process for young people with asthma
is planned and performed in a formalized manner, many of these issues can be
addressed, allowing the transition to occur smoothly despite changes that may occur
in medical and psychosocial domains.

Keywords: asthma, transition, transition process, asthma phenotype, asthma management, adolescent, young
adult

INTRODUCTION

Transition is “the purposeful, planned movement of adolescents and young adults with chronic
physical and medical conditions from child-centered care to adult-oriented health care systems”
(1). In 1993 the Society for Adolescent Medicine published standards of care for transition, the
goals being to provide a transition process that was coordinated, uninterrupted, psychosocially
sound, developmentally appropriate, and comprehensive (1). In 2011 the American Academy of
Pediatrics (AAP) with endorsement of the American Academy of Family Physicians (AAFP) and
American College of Physician (ACP) published a clinical report that described preparation for
transition, the process of transition and tracking of transition as well as appropriate follow up post
transition (2). This document was updated in 2018 (3, 4). The purpose of these documents was
to highlight the importance of planning for transition and to provide a framework or model for
transitioning adolescent and young adult patients from pediatric to adult care in a standardized
and effective manner.

Asthma is the most common chronic medical condition in children, affecting over 7 billion
children in the United States of America (5) and about 300 million people worldwide (6). Although

Frontiers in Pediatrics | www.frontiersin.org

1 July 2019 | Volume 7 | Article 301


https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/journals/pediatrics#editorial-board
https://www.frontiersin.org/journals/pediatrics#editorial-board
https://www.frontiersin.org/journals/pediatrics#editorial-board
https://www.frontiersin.org/journals/pediatrics#editorial-board
https://doi.org/10.3389/fped.2019.00301
http://crossmark.crossref.org/dialog/?doi=10.3389/fped.2019.00301&domain=pdf&date_stamp=2019-07-23
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles
https://creativecommons.org/licenses/by/4.0/
mailto:adelaide.withers@health.wa.gov.au
https://doi.org/10.3389/fped.2019.00301
https://www.frontiersin.org/articles/10.3389/fped.2019.00301/full
http://loop.frontiersin.org/people/703187/overview
http://loop.frontiersin.org/people/711959/overview

Withers and Green

Transition in Asthma

the underlying pathology (reversible obstruction of the small
airways) is similar in asthma at any age, there can be
marked differences in presentation, triggers, phenotype and
treatment when considering asthma in children, adolescents
and adults. The changes that occur in an individual during
adolescence include physical, emotional, and psycho-social.
The influence these changes exert upon pathophysiology,
presentation, prognosis, and treatment of asthma must be
carefully considered during the transition from pediatric to adult
health care. For example, poor adherence to treatment is very
common during adolescence as there is increasing independence
and individuation, as a consequence more frequent asthma
exacerbations may occur. Therefore, transitioning patients with
asthma must be a carefully planned process, with consideration
of the significant changes in all domains of a young person’s life
and the effects these changes exert upon their asthma.

NATURAL HISTORY OF ASTHMA

Patterns of wheezing are often quite variable in childhood in
contrast to adults where there tends to be more stability in
type, frequency and triggers of exacerbations. Viral induced
wheeze is extremely common in the first year of life due to
small airway caliber and the presence of multiple episodes of
viral induced wheeze is not necessarily an indicator of future
asthma (6). It is known that wheezing in the first year of life,
even if episodes are severe, does not always predict persistence
of wheezing at 10 years of age (7). Toddlers and pre-schoolers
who wheeze tend to either have episodic viral induced wheeze
or multiple trigger wheeze (commonly associated with personal
and/or family history of atopy) (8). Viral induced wheeze (and
asthma) tend to improve with age and increase in size of airway
caliber, however young children who wheeze with atopy and/or
a family history of asthma are at risk of persistent wheeze later
in childhood (6, 9-11). The Tucson Children’s Respiratory Study
demonstrated that persistent wheezing in childhood is likely to
persist at least to early adulthood (12). Despite asthma in children
being strongly linked to atopy, the association between atopy and
asthma extends beyond childhood, as atopic individuals without
wheeze and/or airway hyperresponsiveness at 12 years of age can
still develop asthma as adults (13).

Adolescence is a time where asthma may change significantly.
Studies that have followed adolescents in a longitudinal fashion
until adulthood have focused on asthma remission, persistence,
relapse and new onset adult asthma (6). Although cross sectional
studies have demonstrated that significant changes occur in
the asthmatic population in adolescents, individual factors that
influence prognosis have not been identified (14). Longitudinal
studies of adolescents and young adults have demonstrated
that bronchial hyperreactivity as a child is a strong predictor
of persistence of asthma in adult life (15-18), however these
studies have not allowed description of an accurate asthma
“phenotype” in adolescents and young adults (14). Interestingly,
the higher incidence of asthma in boys compared to girls tends to
reverse after adolescence with asthma becoming more common

in women than men (11, 14, 19, 20). This may be related to male
sex being a risk factor for late onset atopy and female sex a risk
factor for later onset bronchial hyperreactivity (14). However, as
Xuan et al. (13) point out, this observation could be also caused
by a higher rate of onset of asthma in puberty in females or a
lower remission rate of asthma in females after puberty. It may
also reflect better response to treatment in childhood in males
with increased likelihood of resolution (6).

Remission of asthma can occur during adolescence (14, 21—
23), with some reporting that “most” children have remission
in adolescence and early adulthood (6, 24, 25). To the contrary,
Xuan et al. (13) demonstrated in their longitudinal cohort
of young adults recruited at ages 8-10 that onset of wheeze
during follow up was more common than remission (12.4 vs.
5.6%) and the prevalence of wheeze increased by 6% in a 10
year follow-up period. Importantly, even if asthma truly remits,
it is not known if remission of symptoms is the same as
resolution of underlying airway pathology (6). The observations
of a longitudinal Dutch cohort suggest that underlying airway
pathology does not resolve despite remission of symptoms, as
asymptomatic patients still had abnormal lung function and/or
persisting airway hyperresponsiveness (26).

Between 3-5% of people who wheeze in childhood
continue to wheeze as adults (6, 24). As demonstrated by
the Tucson Children’s Respiratory Study, persistent wheezing
in childhood is likely to persist into early adulthood, with
airway hyperresponsiveness at 6 years of age predicting the
presence of asthma at 22 years (11). Other groups have
demonstrated that persistent asthma in adulthood was associated
with lower lung function in childhood, persistence of airway
hyperresponsiveness, atopy by the age of 13 and early smoking as
a young adult (27-29). In severe asthmatic adults, 69% reported
asthma symptoms were present before the age of 20 years (8).

Asthma which has resolved in childhood may relapse later
in life, even if asymptomatic as adolescents or young adults
(6, 24, 27, 30). Relapse of symptoms in adulthood was associated
with smoking (particularly in those who were not atopic),
asymptomatic airway hyperresponsiveness at 13 years of age and
atopy (24, 27).

Knowledge regarding asthma with the onset in adolescence or
young adulthood is limited (13). Although new onset bronchial
hyperresponsiveness is unusual in adolescence, the appearance of
asthma in previous well adolescents and young adults is described
(13). Adult onset asthma generally has a poorer prognosis and
poorer response to treatment when compared to childhood onset
asthma. In a longitudinal cohort study of young adults with
asthma, of those who wheezed at any time, 7.8% had developed
airway hyperresponsiveness after the age of 8-12 years (13).
Atopy at ages 8-12 and parental history of asthma were also
predictors of late onset wheeze and female sex a predictor of
late onset airway hyperresponsiveness (13). However, it has been
postulated that recall of childhood symptoms as an adult may
be poor, and that adult onset asthma may actually represent
a relapse rather than true adult onset of asthma (6). This is
supported by the findings of the Tucson Children’s Respiratory
Study, where 63% of participants reporting “new” symptoms as
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adults had already reported symptoms as children (11). The effect
of cigarette smoking must also be taken into account for adults
with the onset of asthma (6). In addition, new onset adult asthma
may be a different phenotype as individuals are more likely to be
female, obese, non-atopic and smokers (31-33).

PEDIATRIC, ADOLESCENT, AND ADULT
ASTHMA —-DIFFERENCES AND
SIMILARITIES

Marked differences exist when comparing asthma in children,
adolescents and adults. Even when considering children with
asthma as a group, significant heterogeneity exists when
comparing toddlers, school aged children and teenagers. To
further complicate matters, asthma during the adolescent
and young adult period has unique features and from
an epidemiological perspective, the transition period from
childhood asthma to young adult asthma is poorly understood
(14). For these reasons, asthma is best thought of as a
heterogenous, complex syndrome rather than a single disease
(6, 34).

Phenotyping is not commonly applied to pediatric asthma as
it does not tend to be particularly useful, in contrast to adult
asthma (8, 35). Phenotypes can be defined in various ways, such
as disease severity, presence of atopy or inflammation, temporal
patterns of symptoms, response to treatments or triggers (6).
When phenotypes are applied to children with wheeze and/or
asthma, children frequent move between groups when they are
young (34), making phenotypes less useful for prognostication.
This is not surprising given the variability in the natural history,
persistence and remission/relapse of asthma during childhood
and adolescence. In addition, phenotyping in adults often relies
on biomaterials sampled from the lower airways, which is often
not available in children (6). Phenotyping by atopic status is
not useful in preschool children as presence of atopy is often
unclear, there is poor correlation between atopy and wheeze in
this age group and atopy does not predict response to inhaled
steroids (8). When considering severe asthma, older children
with severe asthma tend to be male, highly atopic and are usually
not completely steroid responsive which is in contrast to severe
adult asthmatics who tend to be females, atopy is less common
and neutrophilic inflammation is common (8).

It is known that asthma in early life is a risk factor for asthma
and COPD in later life (27, 36-38). Although children who
wheeze in early infancy often don’t go on to develop asthma in
childhood, they too have been shown to be at risk of developing
COPD in adult life (6).

Therefore, it is difficult to say how similar pediatric and
adult asthma are overall, given the complexities of early wheeze
phenotypes, but the demonstration that many children with
severe asthma continue to have severe asthma as adults (8, 11, 39)
suggests that severe asthma may be similar in these different age
groups. Prevalence of severe asthma in childhood ranges widely
depending on location from 2.1% (40) of children in Sweden
with asthma to 5% (41) in the U.S.A, 8.8% in Spain (42) and
36% in Canada (43). Therefore, given the heterogeneity in early

viral induced wheeze and preschool wheeze, the authors estimate
that approximately 10% of cases with adult asthma and childhood
asthma have the same condition.

GENERAL CONSIDERATIONS FOR
ADOLESCENT AND YOUNG ADULT
HEALTH CARE

Some general considerations when seeing adolescent and young
adult patients with medical conditions include seeing adolescents
without their parents, increasing autonomy, confidentiality,
consent, puberty/contraception/sexual health, poor adherence
to medical treatment, mental health concerns, substance use
and screening for risk taking behaviors (44). It is important to
note that the following considerations not only apply in the
pediatric health care system, but after transition to adult services.
In addition, addressing these issues may prove very useful for
adult physicians to help in building rapport, particularly during
the first few appointments with a new patient who has just
transitioned to adult services. Following the same principles
of age and developmentally appropriate adolescent and young
adult health care in adult services ensures continuity of care
standards and demonstrates the commitment of the adult health
professionals to providing individualized care that is tailored to
age and maturity of the young adult.

As a pediatric patient enters adolescence, ideally at least some
of the consultation should occur with the patient on their own
(44). As adult patients will often be seen on their own, it is good
to prepare young people to be able to provide relevant history
and information for their appointment. This can be particularly
challenging for pediatric physicians when they have known the
patient since infancy, and are used to taking the majority of
history from the parents (44). This concept can also prove very
challenging to parents. Parents may worry their concerns won’t
be voiced by their child, that “secrets” may be withheld from them
or that their child is unable to take responsibility for their own
health care. Parents should be reassured that this is a normal,
routine part of health care for all young people, and an excellent
way to start preparing for future transition. Young people with
cystic fibrosis have indicated that they wish to be seen at least
partly on their own between the ages of 13-16 as they have
private issues they wish to discuss with their doctor (45). Of
concern, some young people indicated they were never offered
the opportunity to be seen on their own (45). Gently introducing
the idea of being seen alone for part of the consultation around
the age of 12-13 is useful, with the parent present initially to
provide any additional information about the medical concerns
(while encouraging the adolescent to answer the questions), then
some time with the adolescent alone to build rapport (44). After
a rapport is built and confidentiality is discussed, screening
for adolescent issues can occur at subsequent appointments.
Explaining to the young person that seeing them alone is
important as there may be health concerns they may not want to
discuss with their parents present, and normalizing the process
as part of becoming independent and assuming responsibility
for their own health care (44). Discussing confidentiality is
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imperative so that parents and patients are aware of this concept
and exceptions to confidentiality (discussed below).

Confidentiality is of the utmost importance when seeing an
adolescent or young adult patient alone, and it must be clear that
they understand the exceptions to confidentiality (if someone is
hurting them, they are in danger of hurting themselves or hurting
someone else) (44). It is also helpful to explain that sometimes
health information will need to be shared with other members
of the medical team, but that this would only happen with
permission from the adolescent. It is particularly important to
discuss confidentiality prior to undertaking an adolescent health
screen, as information may be disclosed which would require
a breach of confidentiality (for example, disclosure of sexual
abuse or suicidal ideation). The need to disclose this information
and break confidentiality can be extremely damaging to the
therapeutic relationship if the young person feels they have
been betrayed or punished for disclosing this information. Clear
discussion of the limits of confidentiality is therefore essential in
maintaining the therapeutic relationship.

Providing consent for medical procedures will vary based
on local laws. Under common law in Australia and the
UK, adolescents under the age of 16 can provide informed
consent without parental knowledge if they are deemed by the
treating doctor to have sufficient understanding of the proposed
treatment, consequences of accepting or rejecting treatment and
alternative options (44). The gravity of the situation must be
considered; as clearly there is a significant difference between a
14-year-old providing consent for antibiotics for a skin infection
vs. providing consent for a chemotherapy. If there is any
doubt seeking legal advice and advice from an ethics committee
is advisable, particularly when there may be child protection
concerns, questions about capacity of an adolescent to provide
valid consent in the context of intellectual disability, mental
health concerns, suicidal ideation or disagreement between the
adolescent and their parents/legal guardian. In addition, clear
documentation of conversations and decisions about providing
consent, the adolescent’s understanding of risks and benefits of
treatment etc. must be recorded in the medical notes.

Adolescent health screening is not only an important part
of providing age appropriate medical care but can assist in
establishing a rapport with a young person. This is particularly
important when an adult physician is meeting an adolescent
patient for the first time, as it helps to establish who the young
person is, their interests, their family and living situation and
any health risk factors that may be present. Given the very
personal nature of some of the questions, it is best to start with
topics such as whom they live with before moving to topics
such as drug use and sexuality. This may need to occur over a
number of visits, particularly when meeting a young person for
the first time. This process is often straightforward for pediatric
physicians as they will usually know the adolescent quite well,
but paradoxically it can complicate health screening as young
people may be more reluctant to disclose risk taking behaviors
to a doctor they know well for fear of disappointing their doctor
or fear of their parents being informed. Often honest responses
are obtained by normalizing the process (“we ask everyone your
age these questions”) and normalizing their situation (“lots of

people your age drink alcohol, do your friends drink? What
about you?”). A useful acronym to perform an adolescent
health screen is HEARDDSS (home environment, education,
activities they participate in, relationships with friends, family
and opposite/same sex, drug use including smoking, alcohol and
illicit drugs, depression, sexuality and suicide risk/risk taking
behaviors) (44).

Generally by the time transition is occurring, adolescents will
have completed growth and puberty but this is not always the
case in chronic medical conditions. It is important to be sensitive
as pubertal delay and short stature can be extremely distressing
to young people, particularly if they look noticeably different
and younger than their peers. Regular assessment of height and
weight at each visit is essential and monitoring pubertal status
with Tanner staging on a growth chart is most easily done by
getting the adolescent to self-identify the picture that looks most
like them. If significant pubertal delay and/or short stature are
evident, assessment of bone age should be performed as well
as screening for other medical causes of pubertal delay/short
stature such as coeliac disease and thyroid dysfunction. Referral
to an endocrinologist should be considered, particularly for
those on high dose inhaled or oral steroids or complex medical
conditions, as augmentation of puberty and/or Growth Hormone
may be considered.

Following on from this, contraceptive needs should always
be addressed, particularly when pregnancy may have an
adverse effect on the underlying medical condition (for
example cystic fibrosis and Type 1 Diabetes). Discussion about
planning for future pregnancies, impact of pregnancy on the
medical condition and potential side effects/contraindications
of various methods of contraception should be discussed
from early puberty. Consideration should be given to offering
genetic counseling in inherited diseases when adolescents are
in established puberty, and “safer sex” should always be
encouraged to minimize risk of unwanted pregnancy and
sexually transmitted diseases.

Adolescence is naturally a time of testing limits and
boundaries, and often risk taking behavior such as
experimentation with smoking and drug/alcohol use occurs
(44). There is conflicting evidence regarding whether young
people with chronic medical conditions are more or less
likely than their peers to smoke or use drugs/alcohol (46, 47).
Smoking can be particularly difficult to address, as adolescents
will often want to experiment with their peers to fit in and
minimize differences between themselves and their “well” peers.
As adolescents often do not have the cognitive capacity to
understand future consequences as a result of their current
actions, explaining how smoking reduces lung function in the
long term is unlikely to be successful in dissuading them not
to smoke. Immediate consequences, particularly when related
to appearance (such as yellow nails and teeth from smoking or
missing out on a party as they require admission) may act as a
deterrent to smoking (44).

Depression and anxiety can emerge or worsen in adolescence,
particularly when there is a chronic medical condition. Mental
health problems can have a negative effect on health outcomes,
health related quality of life and adherence to treatment (44).
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Depression is common in adolescents, with the incidence
of major depression estimated between 3 and 5% (48, 49),
unsurprisingly with a higher incidence (up to three times) in
adolescents with a chronic medical condition (48-51). Chronic
medical conditions are also known to increase the risk of suicide
attempts, particularly in females (52, 53). It is important to screen
for and refer on to appropriate services if there are concerns
about emerging depression, anxiety or suicidal ideation, and
recognize how these conditions can affect medical outcomes and
adherence to treatment.

Adherence to medical treatment can be particularly
challenging in the adolescent period for a number of reasons.
Mean adherence rates for long term treatments in adolescents
with a chronic medical condition are reported between 33 and
94% (44). Adherence is known to decrease in adolescence in
those with chronic medical conditions (54, 55). Adolescents
naturally test limits and boundaries and wish to become
independent. Often part of developing autonomy includes
adolescents not wishing to be “told” what to do, and this includes
taking medications, doing airway clearance, physiotherapy and
attending appointments. Barriers to adherence include a wish to
rebel, lack of time, school commitments, not wanting to seem
different to peers, forgetting, disagreement with the physician
and feeling that treatments don’t work. Non-adherence to
treatment can impede transition, and occasionally a young
person will purposefully stop taking their treatment to delay
transition (unfortunately this may have the opposite effect and
the pediatric team may transition out of sheer frustration)
(44, 56). Pediatric physicians may also wish to delay transition
as they do not feel confident the young person is adherent
enough to manage their medical condition in the adult system.
Non-adherence is best addressed with patience and over time,
exploring in a sensitive and non-judgemental manner the
barriers to adherence. Again, it can be helpful to normalize that
non-adherence is common, trying to solve the problem together
by offering choices, acknowledging the treatment burden and
minimizing unnecessary or duplications of treatments. Focusing
on the “most important” treatment can be helpful, as well as
setting review dates for treatment and setting realistic goals. In
some situations, the only way forward is to continue to reassure
the young person that you will continue to see them and stick
with them throughout the process regardless of whether they are
adherent or not. Outlining issues with adherence with the adult
team is crucial so that continuity of care after transition can be
assured and that patients do not “fall through the gaps” if they
fail to attend future appointments with adult services. This can
become a particular problem as the pediatric health care system
is often more accommodating when it comes to poor attendance,
whereas adult services simply may not have the capacity to
repeatedly book non-attenders.

MODELS OF TRANSITION

Although many different models for transition have been
proposed, the Society for Adolescent Medicine position
statement highlights the lack of published research comparing

the different models of transition, in particular whether certain
models performed better for specific medical conditions/illness
severity or even if a formalized transition program actually
improved health care outcomes (1). A review by Wright
et al. (57) as well as the AAP report also highlighted the
paucity of randomized control trials comparing different
models of transition, as the majority of transition related
research comprises interventional studies. Despite the existence
of numerous models for transition, many share the core
components of being well-prepared, starting transition early,
familiarization with the adult health care system prior to
transition and use of joint pediatric/adult clinics. Models draw
on frameworks, concepts, and core components such as the AAP
transition theory framework core principles of (3);

1. Importance of transition being youth focused

2. Emphasis on self-determination, self-management and
family/caregiver engagement

3. Acknowledging individual difficulties and complexities

4. Recognizing vulnerabilities and the need for a population
health approach

5. Importance of shared accountability and care co-ordination
between pediatric and adult centers

6. Recognition of the influence of cultural beliefs, attitudes and
socio-economic status

7. Emphasis on achieving health equality, eliminating disparities

8. Parents/caregivers to support young people to develop health
knowledge and skills.

The Six Core Elements of Transition 2.0 are elements of
a transition that must be present for it to be considered
successful (4, 57, 58). These core elements are establishing a
transition policy, tracking the transition process, administering
transition readiness tools/checklists, planning for, transfer to and
integration into adult care (58).

Combinations of these components appear in various forms
in the majority of the proposed models for transition. Published
models exist for transition in primary care/general pediatric
care (for example the Medicaid Managed Care Plan and
Health Practice Transformation Model) and for mental health
care (European Union-Funded Transition Project) (57). Other
models have been published for specific medical conditions,
such as sickle cell anemia, renal transplant recipients and type
1 diabetes (57). Again, although the models are different, they
all incorporate various aspects of the Six Core Elements of
Transition 2.0 and include clinic based transition models, multi-
disciplinary team models, transition co-ordinator models, patient
developed transition curricullum and web based/mobile health
interventions (57). Readers are directed to the excellent and
comprehensive review by Wright et al. (57) for discussion and
critical evaluation of the various models.

In 2016a Cochrane review of intervention studies for
transition models only included 4 small studies (n = 261 patients)
and was unable to make conclusions regarding the effectiveness
of various models in managing the chronic medical conditions
during the transition process, healthcare outcomes or healthcare
utilization (59). However, the review by Wright et al. (57)
highlights the importance of a nominated individual to act as the
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“transition co-ordinator” and facilitate the process as a common
component of the models that were felt to be the most effective
in their review. Although lack of provision of extra staffing and
financial incentives for providing transition services has been
identified as a barrier to implementing and sustaining transition
programs, many of these effective models were able to perform
effectively without extra staff or financial incentives (57).

In addition, the needs of a health care service (specifically
education and resources) to provide an effective transition
program need to be considered prior to choosing and
implementing a transition model, based on the suitability of that
particular model within the constraints of the health care system.

There are many considerations when choosing a model
to use when implementing a transition program, and this
highlights the importance of critical evaluation of transition
models when determining effectiveness. The lack of published
evidence comparing different models, particularly interventional
studies, is a barrier to successful implementation of transition
models and highlights the need for more research in this area.

GENERAL CONSIDERATIONS FOR
TRANSITION

Table1 for a summary of issues to be considered during
transition. The general focus of pediatric health care can be
very different to adult health care. Whereas, pediatric health
care tends to be developmentally focused and family centered,
development, growth, and family concerns are not commonly
primary concerns for adult physicians (56). However, adult
health care places an emphasis on autonomy, employment
and reproductive health, which are often ignored in pediatric
medicine, particularly as pediatricians may struggle with
their patients increased independence, autonomy and “adult”
behaviors (56). This struggle of balancing the adolescent’s need
for increasing autonomy and individuation with the need for
adherence to treatment is a struggle not only for pediatricians
but parents. Transition can be complicated by a chronic illness
as it can be difficult for parents to “let go” and allow the
young person to assume primary responsibility for their medical
treatment and develop their independence but at the same time
ensure adherence to treatment remains optimal and medical
management is continued. This struggle is often unconsciously
reinforced by the pediatric health care system, which encourages
family centered care and is at risk of “infantilising” the young
adult (44). This can impede the transition process, particularly
as it has been demonstrated that pediatric physicians are often
reluctant to “let go” of their patients, and may consciously
or unconsciously reinforce the idea that the adult health care
system is a frightening environment (44). On the contrary, adult
physicians may find it difficult to act in a manner they deem
paternalistic when a young adult has not gained the necessary
independence to demonstrate autonomy with their medical care,
or feel frustrated with receiving patients whom they feel were
“mollycoddled” or “treated as babies” by the pediatric system.
Barriers within the healthcare system to implementing a
sustainable transition process include lack of infrastructure

for co-ordination (particularly at adult healthcare sites), lack
of financial reward with increased workload to implement
programs and lack of electronic or shareable medical records
(58). The difficult with multiple interfaces for entering and
storing healthcare information can present a particular challenge,
as it can significantly impede communication between pediatric
and adult sites. It is useful to have a standard format for transition
documents to be prepared by the pediatric service. If regular
transitions are occurring to the same adult service, involving
the adult physicians in designing a template for exactly which
information they need and which formats will be compatible with
their record system will reduce the risk of poor handover or loss
of medical records.

Engagement of adult physicians in the transition process is
essential to ensuring a successful transition, but can present a
significant barrier (3). Adult physicians may require a significant
amount of education regarding medical conditions that were
traditionally considered “pediatric” diseases, with children not
surviving to adolescence or adulthood, such as metabolic
disorders, cystic fibrosis and congenital heart disease. Adult
physicians may understandably feel overwhelmed at providing
care to these very complex patients when they may not be
familiar with their underlying medical condition, let alone
the numerous challenges individuals with these conditions
may face in young adulthood. Similarly, a unique challenge
exists when there are no equivalent adult services for specific
pediatric conditions, particularly those with inborn errors of
metabolism, complex neuro-behavioral disorders, cerebral palsy
and developmental disorders.

Although some adolescents wish to transition early as they
find attending a pediatric center embarrassing, many find
transition to be a distressing time due to loss of familiarity,
particularly those who have been seen at the same center by the
same team for many years. Preparation for transition to adult
services should start early and young people and their families
should be well-informed of the proposed timeline for the process.
The age of transition varies between centers and should be
individualized to the young person, however, generally will take
place between the ages of 16-18, or when completing secondary
education. This is a time of great change in all domains of a
young person’s life (44). Therefore, a transition checklist is very
useful, ensuring all aspects of the transition have been covered
(which may include a physical visit to the new site, ensuring the
process for obtaining prescriptions is known, how to get to the
new appointment and how to seek medical review or emergency
review). Particularly for complex patients who require tertiary
level care or a dedicated team, having prior appointments with
the adult team or even joint appointments prior to transition
can be extremely useful to familiarize the young person and
their family with the new team and facilities. Young people have
reported a tour of the adult facility, joint sessions and a familiar
face from the pediatric team joining the first adult appointment
are very reassuring (60).

Guidelines and standards for the transition process have been
published for a wide range of medical conditions, including
diabetes (61), congenital heart disease (62), and cystic fibrosis
(63). The transition from being a dependent child to an
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TABLE 1 | Considerations for transition.

Considerations for transition

Pediatric perspective

Adult perspective

Organizational perspective

Preparation for transition (young
person and their family)

Poor adherence to treatment

Avoiding being lost to follow-up

Clinical deterioration during
transition process

Start transition process early
Normalize the transition process
Joint clinics

Regular assessment of readiness for
transition

See the young person on their own
Encourage their independence and
assuming responsibility for healthcare

Open and honest discussion about
barriers to poor adherence

Problem solving with the young adult
Focus on immediate consequences,
personal appearance

Screening for depression

Ensure formal transition to adult team with
letters and good communication
Consider booking a final
appointment/phone consult after seeing
adult team to ensure everything is in place

Ensure follow-up with adult team occurs
Address poor adherence as much as
possible

Delay transition if a major change in clinical

Meet the young person prior to formal
transition

Normalize the transition process

Joint clinics

Adolescent health screen to build rapport
Organize tour of adult site

Open and honest discussion about
barriers to poor adherence

Problem solving with the young adult
Focus on immediate consequences,
personal appearance

Screening for depression

Ensure clear communication with
pediatric team as to when adult team will
be taking over

Ensure adult team knows contact details
for young person and correct address to
send appointment to

Consider a written handout about
arranging appointments or urgent review

Close liaison with pediatric team to cover
all outstanding issues

Be prepared to attend more than one
joint appointment

Encourage joint clinics

Consider formalized transition
pathway/process

Appoint a specific transition co-ordinator
Facilitate visit to adult site

Consider formalized transition
pathway/process
Appoint a specific transition co-ordinator

Establish a “safety net”—transition
co-ordinator or respiratory nurse to
ensure follow-up has occurred

Have a “Transition Checklist” to ensure
nothing is missed

status occurs

Flag young people with complex issues to
inform adult team

May require several joint appointments
Ensure verbal and written handover for all
medical and allied health services

Assess medical knowledge and
understanding for the young person prior
to transition

independent adult is not always smooth, and becomes more
complex when there is a chronic medical condition (44). The
transition process must be well-planned and must not be rushed,
and careful consideration of adolescent issues as well as medical
issues must be addressed prior to handing over medical care
to an adult physician (56, 64, 65). As well as managing general
adolescent issues, transitioning a young person with asthma
(particularly severe or poorly controlled asthma) offers some
unique challenges. Specific considerations for transitioning the
asthmatic patient with to adult heath care services is discussed in
more detail below.

SPECIFIC CONSIDERATIONS FOR
TRANSITIONING PATIENTS WITH ASTHMA

There is very little published literature specifically examining the
transition process in adolescents and young adults with asthma
(66). This is surprising given asthma is the most common chronic
medical condition in children (5), and highlights the need
for further research to determine optimal care for adolescents
transition with asthma. For the majority of young people and

adolescents with well-controlled asthma, transitioning to adult
services is unlikely to be a difficult process. Indeed those already
being managed very well in general practice/primary practice
do not require transition at all as they can remain with their
primary care provider, ensuring excellent continuity. If there
is any concern about deterioration of asthma control in young
adulthood, an opinion from an adult respiratory specialist could
be sought, while the general practitioner maintains primary
management with specialist reviews as required.

Those well-managed by general pediatricians are likely to
be able to transition to ongoing care in general practice, and
liaison with a suitable general practitioner should be encouraged
early on to ensure they are comfortable with the transition
plan. A study of the transition process for adolescents with
asthma at a children’s hospital asthma/allergy clinic found that
young people with mild/moderate asthma were managed equally
effectively regardless of whether they transitioned to primary
or specialist care (66). All patients in this study with severe
asthma were transitioned to specialist adult asthma services (66).
It is important that adolescents with asthma do have ongoing
follow-up, even if their asthma is mild, as childhood asthma is a
risk factor for developing chronic obstructive pulmonary disease
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(COPD) in later life (27, 36, 37). In addition, asthma can recur in
adult life despite remission as a teenager (30).

Adolescents who require tertiary level care are more likely
to have difficult to control or severe asthma and may
have other considerations which complicate the transition
process (particularly poor adherence to treatment, exposure
to cigarette smoke, mental health concerns or additional
medical conditions). These complicating factors are common in
asthmatic adolescents. For example, in a study of adolescents with
asthma, 25% were reported to be poorly adherent to treatment
(66). Of particular concern is adolescents with asthma who
smoke or are exposed to passive smoke from peers. A study of
Swedish adolescents with asthma found that 8% reported being
smokers and 28% were exposed to passive smoke at home or by
their peers (66). The incidence of depression in individuals with
asthma is higher than the general population and depression in
asthmatics may be more common than in other chronic medical
conditions (67). In addition, depression may increase morbidity
and mortality associated with asthma (67). These concerns that
may complicate transition should be identified and managed if
possible prior to transition and handed over to the adult team for
ongoing management.

The vast majority of adolescents requiring tertiary level care
for their asthma would be expected to require tertiary level
respiratory care as an adult, especially those requiring frequent
hospital and/or intensive care admissions. This is reinforced
in the study above, where all adolescents with severe asthma
required transition to specialist adult respiratory services (66).
If a tertiary adult respiratory service is not available, an adult
respiratory physician with an interest in asthma could be
considered to take over ongoing care. In more remote locations
visiting respiratory services may be available, with a local doctor
taking primary responsibility for ongoing care. Young people
who are likely to require ongoing hospital admissions for
exacerbations of asthma should be referred to a service that is
able to manage emergency presentations, admissions and provide
frequent review. In these cases, a suitable service with experience
in managing difficult asthma should be identified early on and
liaison should occur prior to transition, particularly if there
is the possibility of a joint appointment or meeting the adult
team prior to transition. Development of a specific center-based
transition pathway for adolescents with difficult or severe asthma
is encouraged to formalize the process and ensure nothing
is missed.

Adolescent and young adult patients with frequent asthma
exacerbations requiring presentation and management in
emergency departments present additional challenges during
the transition period. A review of care transition within the
emergency department back to primary care identified that those
who presented to ED often received improper management
of exacerbations at home, and families required education
and support to transition safely back to primary care (5).
Although these findings are presented in the context of the
emergency department, they highlight the need for excellent
communication, care coordination and patient education to
ensure a successful transition, regardless of the health care
providers involved. It also highlights the need to specifically

consider the high care needs of asthmatic patients who are
frequent presenters at emergency services, and the value of
involving the emergency department in planning for transition
and ensuring access to adult emergency services as part of
preparing for the transition process.

A common concern in chronic medical conditions is
deterioration of stability during the transition process and loss
to follow-up by adult services (44). This may delay the transition
process, particularly if the pediatric service is not confident the
young adult has acquired the skills to manage their medical
condition or seek help appropriately if unwell. Bergstrom et al.
(66) studied 150 adolescents with asthma during the transition
process to identify risk factors for deterioration of asthma control
during and after transition. They found that it was rare for
pulmonary function to deteriorate during and up to 5 years
post transition (66). In addition, the majority of those with
reduced FEV1 at the time of transition had improved pulmonary
function at follow-up (66) which is encouraging. Poor adherence
to medical treatment and female gender predicted persisting
bronchial hyper responsiveness and chronic symptoms (66),
therefore this groups of patients may require more frequent
monitoring during and post transition.

Untreated or poorly controlled asthma can be associated with
pubertal delay (68-71), and the associated emotional distress
secondary to pubertal delay can contribute to poorer asthma
control and poor adherence to treatment (68). This is particularly
the case as there is some evidence inhaled corticosteroids may
contribute to pubertal delay (69) hence adolescent patients may
be reluctant to use them. However, untreated or poorly treated
asthma delays puberty on average by 1.3 years (71) and discussing
this information may encourage adherence to treatment. Many
young people with asthma are concerned about short stature
and may attribute this to chronic use of inhaled corticosteroids,
however in severe or poorly controlled asthma pubertal delay
itself is more likely to explain the apparent growth failure
rather than suppression from corticosteroids (71). Reassurance
that treating asthma and better adherence to treatment may
improve the pubertal delay and short stature may assist in
encouraging adherence to treatment. Pubertal status and stature
should be monitored closely in all adolescent patients with
asthma, particularly those on high dose inhaled corticosteroids
or oral steroids.

Prior to transition, contraception and sexual history should
always be discussed. Although the majority of detailed discussion
will be with female patients, sexual history should also be
discussed with males and an open discussion about which
form of contraception they use is encouraged. When choosing
contraception to avoid unwanted pregnancy in asthmatic
adolescents, a number of considerations are necessary. Firstly,
barrier contraception is the only method offering any protection
against sexually transmitted diseases, and barrier contraceptives
should be used in combination with a more effective form
of contraception for avoiding pregnancy. Second, if adherence
to treatment is a challenge, a reliable form of contraception
that doesn’t rely on remembering to take medication should
be chosen, such as a hormonal implant or intra-uterine device.
In particular the Progesterone Only Pill should be avoided as
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efficacy is dependent upon taking it regularly and at the same
time each day. Thirdly, contraception should be encouraged,
particularly in severe asthmatics, as asthma exacerbations during
pregnancy have been shown to be associated with low birthweight
babies (72) and oral contraception use in pregnancy has been
shown to reduce the risk of asthma exacerbations (73). Although
preconception and obstetric care of the asthmatic women
is beyond the scope of this article, readers are directed to
resources such as the Australian Asthma Handbook section on
pregnancy and preconception considerations (74) (available from
http://www.asthmahandbook.org.au). Although there appears
to be a significant association between maternal ingestion of
Paracetamol during pregnancy and subsequent risk of asthma
in offspring (75), non-causal explanations have not been able
to be excluded (76), and a significant number of confounders
exist, particularly family history of asthma and atopy. The large
Norwegian Mother and Child Cohort Study found that prenatal
exposure to Paracetamol was associated with a small increase
(13%) in the risk of developing asthma when accounting for
confounders (77). Given infants of asthmatic mothers will already
be at a higher risk of developing asthma given family history of
asthma and/or atopy, it may be prudent to advise adolescent and
young adult women of childbearing age to avoid Paracetamol
while pregnant or planning a pregnancy.

Financial concerns after transition are more likely to be
a concern for young adults, as adolescents will often live in
the family home. Scal et al. (78) found that adolescents with
asthma were more likely to have a usual care provider and
private health insurance than young adults with asthma, with
young adults facing increased financial barriers to accessing
health care after transition. Of concern, these young adults
reported more unmet health care needs and delays in receiving
health care due to financial constraints (78). Other barriers to
accessing appropriate health care for asthma in both adolescents
undergoing transition and young adults post transition were
difficulties with transportation, frustration at long wait times at
physician offices, difficulties arranging appointments (especially
by telephone) and inconvenient physician office hours (78).
Addressing these concerns may require social work involvement
and provision of financial assistance to ensure continued access
to health care post transition.

Gibson-Scipio et al. (79) highlighted the additional challenges
for young adults with asthma who are transitioning and are
not Caucasian. For example, it is known that asthma morbidity
and mortality rates are higher in those individuals who are not
Caucasian (80). In addition, African American youth are less
likely to discuss transition or engage in the transition process
than Caucasian youth (81). In their study, Gibson-Scipio et al.
(79) found that African American youth with asthma often
did not use preventer medications and lacked understanding
of the inflammatory nature of asthma that required preventer
medication even when symptoms were well-controlled. Nearly
half expressed that they didn’t want to inform their peers of
their medical condition as it was a sign of “weakness” and most
felt routine visits for asthma were unnecessary (79). Although
these concerns are unlikely to be limited to adolescents who are
not Caucasian, it raises the importance of ensuring transition is

well-planned and there is a good understanding of the medical
condition, particularly in those groups with a higher risk of
morbidity and poor ongoing engagement.

The importance of health education and assessing
understanding of the underlying medical condition cannot
be overstated, particularly when preparing for transition.
Although this is important for all patients with asthma, it is
particularly important in non-Caucasian adolescents who are at
higher risk of poorer health outcomes and poor understanding
of the their asthma and treatments (79, 82). Holley et al. (83)
demonstrated that understanding of the medical condition and
treatments was essential for allowing adolescents to develop
self-management skills and improve adherence to treatment.
Lack of knowledge about asthma was identified by adolescents as
a significant barrier to adherence to treatment (83). Particularly
important focuses for education were triggers, how to recognize
symptoms indicating an exacerbation and the seriousness of
asthma (83). Other groups describe the importance of educating
about treatments, how they work and why to use them as key to
encouraging self-management of asthma by adolescent patients
(83-85). Correct inhaler technique is essential, particularly as
few children use their inhalers in the correct way (86). Volerman
et al. (86) highlight the need for careful assessment and direct
observation of inhaler technique, given parents and children
will over-estimate their skills in delivering inhaled medications
effectively. If poor inhaler technique can be corrected prior to
transition, it may contribute to better inhaler technique in adult
patients, as up to 90% of adults with asthma and COPD do not
use their inhalers correctly (87, 88). It is essential that people
with asthma carry their inhalers at all times, and for young
people there can be barriers to carrying their inhalers and using
them at school (89), such poor knowledge of how to assemble
the inhaler in an emergency (90). These results emphasize the
importance of practical asthma education including careful
assessment of inhaler technique, assembly of devices and
discussing practical strategies for carrying devices at school to
ensure rescue medications are used effectively. Other strategies
for education written action plans for daily management (very
common in pediatrics), formal asthma education with an asthma
nurse and partnering with schools and housing authorities
(82). Transition presents an opportunity for assessment of
asthma knowledge, particularly treatments and identifying
exacerbations, and encouraging the adolescent to be able to self-
manage in preparation for transition. Importantly, it has been
demonstrated that health education regarding asthma treatment
can improve remove health literacy barriers, improving asthma
self-management and treatment adherence (91). Therefore, the
importance of regular asthma education with a focus on practical
assessment prior to and after transition (and on an ongoing basis
in adult health care) cannot be overstated.

A SUGGESTED APPROACH FOLLOWING
TRANSITION TO ADULT SERVICES

For those young adults who do require transition to specialist
adult asthma services, the transfer of their care provides an
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opportunity for a detailed review of their asthma, starting with
a careful reassessment of the diagnosis. For most patients a
review of the pediatric case notes will identify objective evidence
supporting the diagnosis, for example presence of variable
airflow obstruction and/or airway hyper responsiveness, often
along with markers of airway inflammation such as elevated
FeNO, blood or airway eosinophilia. In the absence of this
evidence, or where the pattern of symptoms or exacerbations
has changed, it may be helpful to organize further investigations
such as methacholine or histamine challenge testing, induced
sputum, FeNO, and in selected cases to consider CT imaging
or bronchoscopy. These investigations will not only help to
confirm that asthma is still the primary condition driving their
morbidity, but also help to characterize the underlying asthma
phenotype and to determine which are the active treatable
traits that require attention (11, 42, 43). Identification of an
eosinophilic inflammation predominant phenotype, for example,
may direct the clinician to consider targeted anti-eosinophil
therapies such as anti-IL5 treatment (44, 45). As adolescent
patients transfer to adult services and start to take more
individual responsibility for their own healthcare, non-adherence
to treatment is a particularly important issue (46). Transfer to
adult services should prompt a full medication review including
an assessment of the patients” beliefs and understanding of the
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