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Abstract

Objectives: Transitioning from paediatric to adult care can be challenging, but transition tools are designed to increase successful rates of trans-
fer. We aimed to conduct a meta-analysis and systematic review of the use of transition tools in the transfer of care from paediatric to adult
services for rheumatology patients.

Methods: An extensive literature search was conducted using MEDLINE, PubMed and Embase. A total of 12 papers were included in the sys-
tematic review and 8 in the meta-analysis looking at the use of transition tools in successful follow-up in adult clinics.

Results: The meta-analysis showed 86.6% (95% Cl 53.3, 80.6) of patients who used a transition tool attended an adult outpatient clinic within
1 year of their last paediatric appointment, compared with 67.7% (95% Cl 56.7, 99.7) of patients who successfully transferred without a transi-
tion tool.

Conclusions: The systematic review demonstrated several unique transition tools with local success, but no dominant method. This article
demonstrated a general positive influence of transition tools on successful transfer, but more research is needed to strengthen the association.

Lay Summary

What does this mean for patients?

Patients with a rheumatology condition (such as juvenile idiopathic arthritis) that is diagnosed during childhood often need long-term care. There
can be challenges when patients move from paediatric to adult rheumatology services after they turn 18 and patients may disengage from serv-
ices. We looked at whether using interventions designed to support transition (known as transition tools) increases the likelihood that patients
continue their follow-up in an adult rheumatology clinic. Examples of transition tools include having a joint clinic with paediatric and adult rheu-
matologists, having a transition pathway or having a transition coordinator. Having conducted a search for relevant research, we found eight
studies that examined the impact of transition tools in rheumatology. The results showed that 86.6% of patients who used a transition tool
attended an adult outpatient clinic within 1year of their last paediatric appointment, compared with 67.7% of patients who attended an adult
rheumatology clinic without a transition tool. However, at present, there are not enough studies to make these results statistically significant. In
conclusion, more research is needed regarding the use of transition tools in rheumatology.
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Key messages

* Transition from paediatric to adult care in rheumatology can be challenging.

¢ Transition tools are likely to improve the transition experience into adult care.
* More research is needed to find which transition tool is best.

Introduction health outcomes and increased risk of mental illness [1].
Rheumatological diseases diagnosed in childhood often ne- Several hypotheses have been cited for this including: follow-
cessitate a transition of care from paediatric to adult services. up care is not being seen as a priority for adolescents and a
Previous research has highlighted the challenges of transition, lack of training and knowledge to provide adolescent-centred

especially high rates of loss to follow-up, poorer long-term  care [2].
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In rheumatology, a transition tool can be defined as: ‘Any
method designed to improve the transfer of patients from
Paediatric Rheumatology Services to Adult Rheumatology
Services’ [3]. Transition tools can take many forms, including
transition coordinators, joint paediatric—adult clinics and the
use of transition pathways.

A variety of transition tools have been used and no single
transition tool has become the dominant method in rheuma-
tology [4]. In 2016, the National Institute for Health and
Care Excellence published guidelines recommending that for-
mal transition tools should be implemented to improve pa-
tient experience and outcomes of transition [5]. A previous
systematic review of transition for patients with JIA was con-
ducted in 2016 [6]. The results of this showed some benefit
around the use of transition tools but concluded that more re-
search was needed.

This study seeks to provide an updated review of both JIA
and CTDs, systematically reviewing different transition tools
and performing a meta-analysis on whether the use of transi-
tion tools affect levels of attendance to adult rheumatology
services following paediatric rheumatology service discharge.
It is hypothesized that utilising a transition tool increases the
likelihood of successful transfer to adult services.

Methods

The study protocol was registered on PROSPERO
(CRD42020178112). The study question is: ‘Does the use of
a formal transition tool improve the transfer of care for
patients transferring from paediatric to adult rheumatol-
ogy clinics?’.

The population included in this systematic review were
adults diagnosed with an inflammatory rheumatologic condi-
tion in childhood who had completed the transition out of
paediatric rheumatology care. The intervention was any spe-
cific and named transition tool designed to aid with the trans-
fer from paediatric to adult rheumatology services. The
comparator group was patients transitioning out of paediat-
ric rheumatology services without the use of a specific transi-
tion tool. The primary outcome was the proportion of
patients with a diagnosed rheumatological condition who
successfully attended an adult rheumatology clinic within
1year of their last paediatric appointment and after their
18th birthday (post-transition), which was presented as a
meta-analysis. Secondary outcomes included any quantitative
post-transition measures of the transition process from paedi-
atric to adult rheumatology settings. Inclusion criteria were
studies of paediatric-onset inflammatory rheumatologic dis-
ease published in English and reporting quantitative patient
outcomes and/or clinic attendance post-transition in an adult
rheumatology clinic setting. Exclusion criteria were: qualita-
tive studies, case reports, scoping reviews, previous system-
atic reviews and conference abstracts, studies where no
quantitative outcome measures reported and publications
that were unavailable in full text.

Publications were identified by the academic databases
MEDLINE (in-process and non-indexed citations) and OVID
MEDLINE 1946 to present (OVID), Web of Science, PubMed
and EMBASE and a review of the references from these identi-
fied studies. The search strategy, including key words and
mesh terms was piloted in MEDLINE (Supplementary Data
S1, available at Rheumatology Advances in Practice online).
This elicited relevant results and other databases were
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searched without any amendments. Search results were
extracted into Endnote 10 (Clarivate, London, UK) and dupli-
cates were removed. Articles that met the initial search criteria
underwent a title and abstract screening independently by two
researchers, with disagreements discussed to ensure consensus.
If there were multiple longitudinal articles from the same
study, the most recent article was included. Full-text screening
was carried out on all papers identified from title and abstract
screening as potentially meeting the inclusion criteria. This
was done by two reviewers independently. The full texts were
obtained by online subscriptions or interlibrary loans. The
quality of the included articles was independently assessed by
two reviewers using a modified version of the Newcastle—
Ottawa Scale. Articles were not excluded based on quality, to
present the full range of available evidence. The quality scores
are presented in Table 1. The data extraction table was
piloted, resulting in one category (mean duration from the fi-
nal paediatric clinic appointment to the first adult clinic) being
removed, as it was only rarely reported. All other categories
remained unchanged.

Statistical analysis was carried out using Stata (version 16;
StataCorp, College Station, TX, USA). A random effects
meta-analysis was conducted using Stata (version 16), due to
the distribution of true effects. This was presented as a forest
plot and heterogeneity was quantified using 1.

Results

The Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) diagram (see Fig. 1) shows the se-
lection of 988 articles. A total of 12 articles met the full inclu-
sion criteria and were included in the systematic review; 7
articles reported quantitative follow-up data for patients
post-transition and were included in the meta-analysis. The
results of one article (Walter et al. [16]) reported separate
follow-up data for patients with and without transition tool
exposure and were split into two datasets. This provided
eight datasets for the meta-analysis. Reference list screening
did not elicit any additional studies.

Meta-analysis

Seven articles met the inclusion criteria for the meta-analysis
and a subgroup analysis compared rates of successful transi-
tion between studies that included a formal transition tool
and those that did not. One study presented 2 sets of data, so
they were included separately. The eight datasets included a
total of 876 patients from four countries. Fig. 2 shows the
forest plot for the included studies.

The mean proportion of patients who successfully trans-
ferred was 67.74% (95% CI 53.3, 80.6) without a transition
tool and 86.03% (95% CI 56.7, 99.7) with a transition tool.
There was no statistically significant difference between the
proportion who successfully transferred with or without a
transition tool, as the confidence intervals (Cls) were overlap-
ping. However, there was a trend that suggested a higher like-
lihood of successful transition when using a transition tool.

The heterogeneity (I*>=0.94) of the studies was high, as
the term ‘transition tool” was broad and encompassed many
different interventions. Due to the small number of studies in
the meta-analysis, a funnel plot was not completed.


https://academic.oup.com/rheumap/article-lookup/doi/10.1093/rap/rkae130#supplementary-data
https://academic.oup.com/rheumap/article-lookup/doi/10.1093/rap/rkae130#supplementary-data
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Figure 1. PRISMA flow diagram for study screening and selection for systematic review and meta-analysis

Systematic review —problems with transition

The transition process from paediatric to adult care has con-
sistently been shown to be a challenging time for patients
[18]. Quantitatively, this has been demonstrated in a variety
of ways: Hersh et al. [9] and Chang et al. [17] showed an in-
crease in disease activity during the transition period. Disease
activity was measured using the 28-joint DAS score in both
articles, so was directly comparable. Hersh et al. [9] showed
an increase in inflammatory markers during the transition pe-
riod and hypothesized that this increase in disease activity
was due to interruptions in care and a loss of continuity.
Hilderson et al. [4] demonstrated that a cohort of patients
followed up with regular outpatient appointments had lower
disease activity than a group that had irregular follow-up
care. This need for continuity of care is an argument used by
Relas and Kosola [12] and Hilderson et al. [4] for the imple-
mentation of formal transition tools.

Mannion et al. [10] reported that the use of emergency
medical care increased during the transition period. Nordal
et al. [19] reported a similar increase associated with poor
disease control. Felsenstein et al. [7] found an increase in
acute medical care usage during the transition period, with

lower follow-up rates in planned outpatient clinics being as-
sociated with patients accessing emergency healthcare on a
regular basis. They concluded that emergency healthcare us-
age demonstrated a failure of the transition process.

Shaw et al. [2] demonstrated high rates of mental health
issues among transitioning patients. However, there are con-
founding factors, as patients with chronic physical health
conditions have higher rates of mental illness [20] and the
transition age group has had the greatest increase in diag-
nosed mental illness over the last 10 years [21]. Nevertheless,
Shaw et al. [2] highlighted that the levels of mental illness in
transitioning patients is higher than expected levels, which is
supported by other authors [16, 22]. Shaw et al. [2] suggested
that a smooth transition process would have a positive im-
pact on mental well-being.

Use of transition tools

Transition tools were introduced with the aim of improving the
transition process and reducing the challenges described above.
Four unique transition tools were described in the included
studies. While they all included a formal transition pathway,
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Figure 2. Forest plot of the proportion of patients who transitioned successfully into adult rheumatology care

each transition tool was a distinct entity, which made direct
comparison challenging, and the outcome measures were di-
verse. The specific transition methods used are highlighted in
Table 1. The only directly comparable outcome measurement
was successful retention of patients into adult follow-up care.

McDonagh et al. [13] conducted a review of the Growing
Up and Moving On program, first developed in Birmingham,
UK. This was the only program reviewed that has been used
in multiple centres. The Growing Up and Moving On pro-
gram included a transition pathway and involved a transition
coordinator, preparatory visits to adult rheumatology centres
and development workshops to promote independent care.
The program was evidence based, with qualitative studies us-
ing patient and caregiver focus groups utilized to determine
specific interventions. McDonagh et al. [13] demonstrated
that using the Growing Up and Moving On program resulted
in improvements in patient satisfaction and adolescent readi-
ness for transition and met parental needs. They concluded
that the Growing Up and Moving On program effectively re-
duced the barriers to transition.

Hilderson et al. [4] reviewed the DON’T RETARD transi-
tion tool in The Netherlands. This has many similarities with

the Growing Up and Moving On program, as both utilise a
transition pathway, although the Growing Up and Moving
On program is designed as a brief intervention using a transi-
tion coordinator and education sessions. Hilderson et al. [4]
demonstrated an increase in patient satisfaction, improved
physical health and better psychosocial outcomes in a longi-
tudinal pre- and post-intervention evaluation study. While
this was a single-centre study, the findings support the
McDonagh et al. [13] conclusions that a transition pathway
can improve the transfer process.

Walter et al. [16] conducted a cross-sectional observational
study with two cohorts of patients, one cohort with and one
without a transition tool. Walter et al. [16] demonstrated a
statistically significantly higher proportion of patients suc-
cessfully transferred using the transition pathway. Patient sat-
isfaction scores with the transition process were higher in the
transition tool cohort. There are weaknesses of this study, in-
cluding the fact that the two cohorts were recruited at differ-
ent time points and may not be directly comparable.
However, the conclusions of this study are concordant with
other studies, suggesting that transition pathways are success-
ful at improving the transition process.



Discussion

This project was the first meta-analysis examining the pro-
portion of patients who successfully transferred from a paedi-
atric to an adult rheumatology setting and the first systematic
review including patients with juvenile-onset CTDs. A previ-
ous systematic review from 2016 [23] was a scoping review
of transition tools for JIA patients and had limited publica-
tion critiques. All articles discussed in that review were in-
cluded in this article. A recent systematic review of pre-
transition outcomes was published by McDonagh and Farre
[22], but did not contain data related to post-transition out-
comes. Due to the small number of studies, it was not possi-
ble to categorize outcome into rheumatological
disease subgroups.

The term ‘transition tool’ is broad, encompassing several
different transition methods, reflecting high heterogeneity be-
tween studies. The transition methods used in the meta-
analysis studies included a joint paediatric/adult clinic [15]
and a transition pathway with individual transition plans
[16]. With only two ‘active intervention’ studies, it was not
possible to undertake a subgroup analysis of different transi-
tion methods. Many studies reviewed within the systematic
review analysed the benefits of a transition tool, however,
they were not included in the meta-analysis, as they did not
have outcome data post-transition.

The benefits of a transition tool on the successful transfer
of patients have also been shown in other specialties. In psy-
chiatry, a transition pathway [24] led to an increase in suc-
cessful follow-up in adult care, and in patients with type 1
diabetes, a joint paediatric/adult clinic increased patients
transferring from paediatric to adult care [25], with improved
continuity of care and lower patient anxiety.

Due to the small number of studies included, it was not
possible to conclusively determine whether transition tools
improve transfer to adult care, but the results appear to be
generally concordant. However, more research is needed to
prove this hypothesis.

The Ready Steady Go checklist [26] of a young person’s
readiness for transition into adult care, published by
Southampton Children’s Hospital, Southampton, UK is now
widely used across multiple medical specialities in the UK.
No articles were found regarding the utility of this checklist
in a rheumatology setting. Connett and Nagra [26]
highlighted the importance of having a clear transition policy
that is communicated to patients and their families at an early
stage. The Ready Steady Go checklist empowers patients to
become autonomous in their care and agree on shared goals.
This concept was also central in both the Growing Up and
Moving On program and the DON’T RETARD pathways.

Due to the small number and high heterogeneity of studies,
it was not possible to reach definitive conclusions around the
benefits of individual elements of transition pathways/tools.
However, the consensus of the evidence demonstrates that a
specific transition pathway that is clearly communicated to
patients and families is vital in managing the transition pro-
cess. However, creating an individualized plan is important,
as it recognizes the diversity of adolescent development and
maturity. All transition programs reviewed have an early en-
try point, often 7 or 8 years prior to the actual transfer date.
McDonagh and Farre [22] cited the importance of discussing
transition early in managing expectations and future plan-
ning. However, transition pathways commencing in early
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adolescence need to be developmentally appropriate and will
have a different approach to transition tools commenced at a
later age.

The use of a ‘transition coordinator’ increased patient sat-
isfaction and provided a contact point. However, the role
and responsibilities of the transition coordinator varied sig-
nificantly between different transition pathways, so it was
not possible to make definitive conclusions around their
effectiveness.

The evidence for the use of written literature in transition is
limited. Ramos et al. [11] showed that there was limited en-
gagement by adolescent patients with printed information.
Campbell ef al. [27] demonstrated that patient knowledge
about their condition was higher when they attended an
audio-visual workshop compared with the use of printed me-
dia. This has been supported with evidence from other special-
ties and pedagogical research around adolescent learning [28].

Although joint adult and paediatric clinics are widely used
in transition, evidence to support them is limited. Challenges
of logistical barriers (adult clinics are often held in a different
location and often by different care providers than paediatric
clinics) and clinician workload were cited as reasons why this
method was not formally used in transition pathways.
Nevertheless, the evidence available [27] suggests that
patients found the opportunity to meet their new adult
team beneficial.

Both Growing Up and Moving On and DON’T RETARD
had development workshops that aimed to increase patient
knowledge around disease management. Qualitative evidence
[4] indicated high levels of patient and care satisfaction with
the workshops, but their subsequent impact on transition into
adult rheumatology services is yet to be determined.
Development workshops have been used successfully in diabe-
tes transitional care [25], although the focus was around prac-
tical education for insulin injections and diabetes control.

Strengths and limitations

This study adhered to the PRISMA guidelines throughout the
literature search and review of articles (Supplementary Data
S2, available at Rheumatology Advances in Practice online).
The protocol was accepted for publication on the
PROSPERO database.

There was a comprehensive literature review with broad
search criteria, initially eliciting 988 articles. Four databases
were searched, with a high number of duplicated papers
found, demonstrating saturation of the search strategy.
Review of the reference lists of included articles did not iden-
tify any additional studies.

All articles were independently reviewed by a minimum of
two reviewers using an online tool, which allowed for simul-
taneous yet independent assessment. The meta-analysis was
carried out using the latest software and using a random
effects model.

This review is limited by the inclusion of only a small num-
ber of articles despite a comprehensive literature search. The
selected studies had high heterogeneity and diversity in out-
come measures, with many having low overall quality assess-
ment scores (mean score 3.7/7) and potential confounding
factors, including age, gender, developmental status and
other medical comorbidities, and the majority of articles did
not account for these confounding factors.


https://academic.oup.com/rheumap/article-lookup/doi/10.1093/rap/rkae130#supplementary-data
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No randomized controlled trials or case—control studies
were identified. All articles evaluating post-transition out-
comes were conducted in a single centre, with a small cohort
of patients. There were no large, multicentre studies, limiting
assessment around the generalizability of these studies.

The search strategy was restricted to English-language
articles only. Although only one non-English-language article
was excluded (at the title and abstract stage), the search strat-
egy was written in English and may not have found relevant
articles written in another language. However, articles were
included from around the world.

A challenge of transition is the fact that transfer from pae-
diatric to adult care often necessitates a change in hospital lo-
cation and often care providers. This makes research
logistically difficult, which was reflected in the lack of studies
following patients through the entire transition process.
Many studies presented pre-transition data, but few articles
report post-transition outcomes. This made evaluating the
entire transition process challenging.

Implications for clinical practice and
suggestions for further research

The trend of the data appears to suggest that the use of transi-
tion tools improves patient outcomes in the transfer process
from paediatric to adult care. These findings could improve
patient outcomes during the transition phase by encouraging
healthcare providers to implement a formal transition plan.

Anecdotal evidence appears to suggest that many centres
have a transition tool in place. However, the limited amount
of published research in this area has restricted the opportu-
nity to draw specific conclusions around the effectiveness of
transition tools. A widely used transition tool was the Ready,
Steady, Go pathway, which has not been formally evaluated
in a rheumatological setting. Further research could focus on
evaluating existing transition pathways to formally establish
their benefits.

More research could be conducted around which specific ele-
ments of transition pathways are most effective at improving
the transfer process. This could take the form of a higher-level
study design, such as a randomized controlled trial comparing
different transition elements (e.g. a joint adult/paediatric clinic
vs a transition coordinator). Many transition research projects
conclude prior to transition, limiting available data on actual
transition success. Future research aiming to extend follow-up
through transition and into adult care would be logistically
challenging but would allow for accurate evaluation of current
transition tools.

Conclusion

This systematic review and meta-analysis demonstrated that
the use of a transition tool increases the proportion of
patients who successfully transfer from a paediatric to an
adult rheumatology setting. The meta-analysis found a higher
proportion of patients successfully transitioning to adult care
with a transition tool than without. However, due to the
small number of studies, the CIs were wide. Due to the lim-
ited evidence available and wide variation between studies,

further research is vital to demonstrate the effectiveness of
transition tools.

Supplementary material

Supplementary material is
Advances in Practice online.

available at Rbeumatology
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