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Abstract

Background: Increasing numbers of interventions are being developed to support
self-management for children and young people (CYP) with sickle cell disease (SCD),
but no systematic review has systematically synthesized this evidence regarding
their characteristics, effectiveness, acceptability and feasibility for all published
intervention types.

Methods: The Joanna Briggs Institute guidelines for mixed-method reviews were
followed. A systematic search of eight databases and key journals was conducted
from their inception to November 2021. Primary research of self-management
interventions targeting CYP with SCD aged 8-24 years and reporting any health/
social outcome and acceptability data were included. Design-specific standardized
critical appraisal instruments were used. Two independent reviewers screened and
appraised the articles. A third reviewer resolved disagreements.

Results: Of 1654 articles identified, 38 studies were included. Methodological
quality was moderate. Most studies evaluated SCD education, psycho-behavioural,
psychosocial and skills training and/or social support interventions. They appear to
demonstrate short-term improvements in knowledge, social functioning and medical
adherence outcomes. Interventions that were multifaceted in content, combined
technological platforms and in-person group-based formats and involved peers,
family and care providers were more acceptable and effective. The long-term impact
of interventions was limited, including CYP's involvement in the intervention
development and implementation.

Conclusions: There is inconclusive evidence for any self-management programme.
Nonetheless, support from family, peers and care providers appears to be important
for self-management interventions' effectiveness and acceptability. Future research
needs to prioritize CYP involvement in both intervention design and delivery, their

wider social context and include CYP with SCD from non-Black backgrounds.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
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Patient and Public Contribution: Three young people with SCD recruited acted as
the review advisors. They were formally trained in the review process and involved
in every aspect of the review: the design, conduct and interpretation of the findings.
CYP involvement in the interventions' development and implementation was
analysed as part of the review. This systematic review was conducted as part of a
wider research project titled: Understanding fatigue experiences of CYP with SCD to
guide the co-development of a fatigue self-management intervention. Two of the young

advisors involved in the review were also involved in the development of the project

funding application.

KEYWORDS

1 | INTRODUCTION

Sickle cell disease (SCD) is globally the most common paediatric
genetic blood disorder. Approximately 300,000 babies are born
with the condition annually, with a projected 30% increase in
incidence by 2050.1 Most births occur in Africa, but annually an
estimated 2000 and 300 babies are born with SCD in the United
States and the United Kingdom, respectively.? Alterations in the
shape of red blood cells characterize SCD, leading to blood vessel
occlusion and inflammation, infarction, organ damage, pain and
profound chronic anaemia.® Consequently, children born with
SCD experience comorbidities, have high healthcare needs and
reduced life expectancy.*®

With medical advances, mainly in high-income countries, children
born with SCD transition into adulthood. However, SCD is associated
with significant medical and psychosocial challenges that often
worsen when children and young people (CYP) reach an age to
become responsible for managing their condition. As CYP with SCD
mature, they have increased decision-making autonomy and self-care
independence. Self-management is the purposeful performance of
specific learned tasks, activities and behaviours to manage the
medical, psychosocial and life impact of a chronic illness.®® SCD self-
management strategies include symptom monitoring, following
treatment plans, and ensuring health maintenance practices. Self-
management is crucial as CYP with SCD begin caring for themselves
and their illness.

SCD-related management strategies can negatively impact
CYP's perceived quality of life, disrupt school and work attend-
ance and participation and influence their social interactions and
relationships.”*> This may reduce commitment to treatment
plans and health maintenance practices.’® Effective self-
management support can help mitigate treatment challenges,
engage CYP, improve health and social outcomes and reduce
iliness burden and health costs.'®” Consequently, recent efforts
have focused on developing and implementing interventions to

support and improve self-management.

children, interventions, self-care, self-management, sickle cell disease, strategies, young people

Previous reviews have focused on specific psychological,®
medication adherence,!’ transition programmes?® and e-health

1 and assessed their effects on particular out-

interventions,?
comes. No systematic review has been identified that focused on
all types of self-management interventions for CYP with SCD and
included the full range of health and social outcomes that have
been evaluated. This review aimed to: (1) summarize the range
and characteristics of self-management interventions for CYP
with SCD; and (2) critically evaluate the effectiveness,
acceptability and feasibility of different self-management inter-
ventions, identifying factors influencing their acceptability and

implementation.

2 | METHODS

The Joanna Briggs Institute (JBI) guidelines for conducting mixed-
method reviews?? informed the conduct of this review. The
review protocol was registered (PROSPERO: CRD42021286422).
The review is reported according to the expanded Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) reporting checklist.?®

2.1 | Search strategy

First, eight databases: Ovid MEDLINE, EMBASE, PsycINFO and
EBM Reviews, ASSIA, CINAHL, Web of Science and Engineering
Village were searched from their inception to November 2021. A
comprehensive search strategy was developed and modified
appropriately across the databases to reflect the various MeSH
terms. The following main concepts: ‘child’, ‘young people’, ‘sickle
cell disease’, ‘self-management’, ‘self-care’ and ‘intervention’ guided
the development of the search strategy, with support from a
medical reference librarian. See Supporting Information: File 1 for

full search strategies applied across the databases. Second, searches
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of online abstract archives of key paediatric and haematology
journals (Blood, Journal of Pediatric Psychology, Journal of Pediatric
Hematology Oncology, Pediatric Blood Cancer, Journal of Adolescent
Health), trial registries (ISRCTN, ClinicalTrials.gov), review registries
(PROSPERO, Cochrane Database of Systematic Reviews, JBI Systematic
review Register) internet-based resources (Google, Google Scholar)
and OpenGrey from their inception to November 2021 supplemen-
ted database searches. Third, reference lists of included studies and

systematic review!82!

also provided sources for studies not
identified in the database searches. The 3-step search strategy
was implemented by one reviewer (B. A. P.). Authors of recent and
ongoing studies were contacted for available publications and/or
unpublished data. The review included evidence that met the
eligibility criteria detailed in Table 1. The search was unrestricted by

country or setting, language or publication year.

581
WILEY—
2.2 | Study selection

All citation records from the database and manual searches were
exported into EndNote 20® and deduplicated. Records were
independently screened in Covidence® by two reviewers (B. A. P.
and S. K.). Any disagreements were adjudicated by the third author

(K. M. A.). Reasons for excluding papers were noted.

2.3 | Quality assessment

Included papers were appraised for methodological quality indepen-
dently by B. A. P. and S. K. using design-specific standardized critical
appraisal instruments from the JBI System for the Unified Manage-
ment, Assessment and Review of Information (SUMARI).?* For each

of the appraisal criteria, the individual appraisers assessed whether

TABLE 1

PICOS
framework

Population

Intervention

Comparator

Qutcome

Study design

Eligibility criteria

Inclusion criteria

CYP aged 8-25 years with SCD. The upper age limit is consistent
with definitions of young people by the UN, WHO and UK NHS.
The lower age limit is informed by the evidence that children with
long-term health conditions may begin to engage (informally) in
self-management around this age.?

Papers including samples described as CYP without further
specificity around age.

Papers involving samples primarily encompassing CYP with a
reported mean age between 8 and 25 years.

Papers including children and/or young people with long-term
conditions that reported findings for CYP with SCD.

We defined self-management as purposeful performance of specific
learned tasks, activities and behaviours to manage the medical,
psychosocial and life impact of a chronic illness.® And we
defined a self-management intervention as any intervention,
programme or approach designed to develop the ability of and/or
support CYP with SCD to manage their long-term health
condition through education, training and support to develop
their knowledge, skills or psychosocial resources.

All self-management interventions that target CYP with SCD. All
types/forms of self-management intervention—health, social care
and educational interventions—designed to support or facilitate
CYP with SCD to take control of and manage their condition,
promote their capacity for self-care and/or maintain and enhance
their physical and/or mental health.

Usual care
Another self-management intervention(s)
No comparator

No restrictions

Primary research, including qualitative, mixed-methods and
quantitative studies of all designs.

Evaluations and discursive articles about SCD self-management
interventions.

Conference papers that present detailed information about the
intervention, research methods and outcome(s).

Abbreviations: CYP, children and young people; SCD, sickle cell disease.

Exclusion criteria

Only included participants over 25 years old.
Mean age > 25 years.

Interventions in which children and/or young people are
not actively engaged and/or remain passive
recipients of knowledge or instructions.

Self-management interventions that target
professionals, parents/carers/siblings or families as a
whole, without a distinct component(s) for CYP.

Papers only describing the development of an
intervention.

Papers where the effects of the self-management
intervention cannot be distinguished from broader
interventions for SCD.

Dissertations/theses

Secondary research (secondary data analysis and
literature reviews)

Case studies

Posters/conference abstracts and proceedings
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the article met each quality criterion (‘yes’), if it failed to meet the
criterion (‘no’), if insufficient information was presented to assess the
specific criterion adequately (‘unclear’) or if the criterion was not
applicable due to the study type, design and/or intervention (‘N/A’)
(Tables 3-7). The total number of appraisal criteria met determined
the overall quality of a paper. Papers that met three-quarters or more
of the appraisal criteria were considered to be of high quality,
between half and three-quarters as moderate quality and less than
half as poor quality (Tables 3-7). The quality appraisal did not impact

study inclusion or exclusion but was considered in the synthesis.

2.4 | Data extraction

A typology from previous studies on self-management interventions
guided data extraction on intervention characteristics.?>2 Data were
extracted on the following dimensions: study aims and objectives,
study location, publication year, research design, participant demo-
graphics, intervention characteristics and all outcomes measured for
effectiveness and acceptability, as well as reported feasibility and
implementation issues. For quantitative studies, extracted outcomes
comprised descriptive and/or inferential statistical results and themes
from the analysis of open-ended survey questions. For the qualitative
studies, data extracted included themes with corresponding quotes.
One reviewer (B. A. P.) undertook data extraction, whilst a second
reviewer (S. K.) independently extracted data from 10% of all the
included papers as a measure to ensure quality control and
consistency. Additional information was located and extracted from
published protocols/formative papers linked to the included studies.
See Supporting Information: File 2 for the detailed data extraction

domains.

2.5 | Data synthesis

Results from the included papers were synthesized narratively in line
with the JBI approach. As only one qualitative research paper was
included, it was impossible to follow the JBI convergent integrated
approach for mixed-method review. The characteristics of the
different interventions were examined and summarized in relation
to their effectiveness, acceptability and feasibility for implementation
in ‘real life’ settings.

2.6 | Patient and Public Involvement (PPI)

The review team worked with a PPI group of three young people with
SCD recruited from a patient support group. They were trained and
involved at every review stage to ensure that patient perspectives
(and concerns) were reflected in the review. They commented on the
search strategy and the data extraction dimensions developed by the
reviewers, helping to identify additional search terms and quality
criteria. In addition, they highlighted issues for discussion and

recommendations after reviewing the extracted and synthe-

sized data.

3 | RESULTS

A total of 1654 records were imported into EndNote®. After
deduplicating the records, 1024 were screened in Covidence®; 38
(representing 32 distinct studies) met all the inclusion criteria and
were included in the final review (Figure 1). Of these, 37 were

27-63

quantitative studies and 1 was a qualitative study.®*

3.1 | Study and sample characteristics

Table 2 presents a summary of the included studies. The 38 articles
published between 1987 and 2021 were predominantly from the United
States (n =34, 89.5%). More than half (n=26, 68.4%) were published
within the last 5 years. There was a preponderance of relatively
small-scale (e.g., single-site, small-sample) feasibility/pilot studies
(n = 21)?834-86404446-51,5557.58,60-64 \\hose primary objective was to
report effectiveness data, acceptability data and/or assess the feasibility
and trial design of interventions. The majority (n=31) of the included

d30,31,37,42-44,46-50,54,55,58,64 or non-randomized

27,28,32,38,39,41,45,51,52,56,57,59-63

studies used a randomize
comparative study design in which self-
management interventions were either compared with standard

37.42,45,47-49 30,36,44,46,54,55,58

care or specific control interventions.

Most studies (n = 24) evaluated self-management interventions

27,33,44,48-51,58,60,62 and

targeting CYP, ten targeted CYP-parent dyads
four targeted family units.2%3747>> Most studies (n = 23) included
self-selected convenience samples, with sizes ranging from 53* to
110%? participants recruited mainly from single sites. Nine studies
recruited participants from multiple settings.2”-37414448,50,54.57.58
CYP participants were aged between 6 and 24 years, predominantly

African American and had homozygous SCD (i.e., HbSS genotype).

3.2 | Methodological quality of included studies

Overall, the body of evidence was of moderate methodological
quality (Tables 3-7). Several of the randomised controlled trial (RCTs)
(n=7) were assessed as being of poor quality. Four were feasibility
RCTs with poor reporting quality. Only four RCTs were rated as high
quality, three of which were feasibility/pilot RCTs. The RCT studies
lacked details of randomization methods, group allocations, blinding
of assessors, group comparativeness and statistical analysis methods.
The limitations of the quasi-experimental studies were their short
follow-up length, the multiplicity of outcome measurements and the
reliability of the outcome measurement tools used. The cohort and
cross-sectional studies failed to report on how confounding factors
were managed in the analysis. Only two quantitative study article*¢*
sreported sample size calculation or provided reasons for the chosen

sample sizes. While all articles reported the number of participants
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Records identified through database Records identified through manual
searching searching
(n=1628) (n=26)

Records remaining after 630 duplicates

removed
(n=1024)
Study titles and abstracts screened Records excluded
(n=1024) (n=850)

Full-text unavailable
(n=12)

Full-text articles retrieved
and assessed for eligibility

(n=162)
/F ull-text articles excluded\

(n=124)
Reasons for exclusion:
e Wrong patient
population= 30
/ Papers included in the \ e Conference abstracts
review =22
(n=38): e Not a self-
RCT =15 management
Quasi-experimental = 16 ‘ intervention = 25
Cross-sectional = 3 e Wrong study design =
Retrospective cohort = 3 26
Qualitative = 1 e Study protocol = 4
k / e Dissertation/thesis =
16
e No results/outcome

\ data=1 /

FIGURE 1 PRISMA flow diagram
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(Continued)

TABLE 2

CYP participant characteristics (number,

Attrition rate

No. of
study sites

Intervention name

and type

mean age, % ethnicity, % gender, % SCD

diagnosis)

Target

(follow-up) (%)

Control
N/A

population

Study design

Country

References

Comfort Ability

8; 10-17 years; 100% black. Diagnosis

and gender not specified

N =

USA Noncontrolled, pre- CYP & parents

Wihak et al.®?

Programme for

post

Sickle Cell Pain
(CAP for SCP)
(educational,

experimental®

behavioural)

Sickle Cell Slime- N/A

22; 10.86 + 2.58 years; gender, ethnicity

and diagnosis not specified

N =

USA Noncontrolled, pre- CYP

Yoon and

O-Rama Game

post

Godwin®®

(educational)

experimental®

Abbreviations: CG, control group; CYP, children and young people; HbSS, haemoglobin SS genotype; IG, intervention group; N, number; N/A, not applicable; RCT, randomised controlled trial; SCD, sickle cell

disease.

2Feasibility study.
bpilot study.

lost to follow-up, none of the full trials reported conducting an
intention-to-treat analysis.

While studies reported differences in the characteristics of those
who completed the study and those who dropped out, they failed to
report how these had been factored into their analysis. Some RCTs
only reported data on the intervention groups. In some studies, not all
outcomes were measured for the comparison groups or intervention
delivery and the timing of outcome assessments was variable
between and within the groups. Several studies assessed outcomes
using nonvalidated tools, or there were missing outcome data. Eleven
papers reported high follow-up attrition rates (Table 2). Many studies
experienced recruitment challenges, achieving less than 50% of their
target sample size. Commonly reported reasons for recruitment
difficulties included people's lack of interest in the research, time
constraints, inconvenience of intervention format and delivery

approaches and perceived lack of intervention benefits.

3.3 | Description of self-management
interventions

Thirty-two self-management interventions were reported in the 38
included articles (Table 8). The majority (n=22) combined different
types of self-management SUppOI’t,28_32'34_39'41'44'45'51'52'57-60'62'64 but
all had an educational component on general information about SCD or
combined this with more specific information about pain, pharmaco-
logical treatments, self-care, clinic appointments, school and academic
support, medical insurance and social care supports. Twenty-eight
interventions included skills training programmes (self-assessment and
planning, goal-setting, problem-solving, coping and interpersonal com-

27-39,41-44,47-49,51-61,64

munication) and 15 were cognitive-behavioural

therapy programmes.28:30-3238,39:42:4349,50,54-57.62 gayera| interventions
included elements to facilitate peer and social interactions and
support.34’37'45'46’48’52'57’60'61 Other529,33,40,44,58-61 fOCUSGd on promot-
ing medical adherence (i.e., medication adherence and clinic attendance).
Several interventions were referred to by names and/or acronyms that

reflected their intent or objective(s) (see Table 2).

3.3.1 | Format and delivery methods

interventions were delivered both
29,30,32,37-39,42-44,47-49,54,58,62

Twelve in-person and

remotely, combining lectures, group
activities, printed materials, prerecorded audio-visuals, telephone
calls and online features.Combining different delivery methods aimed
at promoting flexibility, convenience and financial accessibility, as
well as including methods to engage young people. Twelve
interventions were technology-based (e.g., mobile apps, virtual
chatrooms, text messaging, e-modules, electronic or online games,

33,34,36,44-46,48-51,53,54,58,61,63,64 Some of these interven-

e-diaries).
tions included symptom monitoring and tracking programmes aimed
to change and reinforce behaviours believed to promote medical

adherence and pain management.
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TABLE 5 Methodological quality of included cohort studies

Quality criterion

Allemang et al.?°

Estepp et al.*®

Saulsberry et al.>®

Were the two groups similar and recruited from the same population? Yes N/A N/A

Were the exposures measured similarly to assign people to both exposed and unexposed  N/A N/A N/A
groups?

Was the exposure measured in a valid and reliable way? N/A No Yes

Were confounding factors identified? Unclear No No

Were strategies to deal with confounding factors stated? Unclear No No

Were the groups/participants free of the outcome at the start of the study (or at the N/A Yes Yes
moment of exposure)?

Were the outcomes measured in a valid and reliable way? Yes Unclear No

Was the follow-up time reported and sufficient to be long enough for outcomes to occur? Yes Yes Unclear

Was follow-up completed, and if not, were the reasons to loss to follow-up described and Yes Yes Yes
explored?

Were strategies to address incomplete follow-up utilized? N/A N/A N/A

Was appropriate statistical analysis used? Yes Yes Yes

Overall quality Moderate Moderate Moderate

TABLE 6 Methodological quality of included cross-sectional studies

Quality criterion Crosby et al.3® Crosby et al.3* Crosby et al.®®

Were the criteria for inclusion in the sample clearly defined? Yes Yes Yes

Were the study subjects and the setting described in detail? Yes Yes Yes

Was the exposure measured in a valid and reliable way? Unclear N/A Yes

Were objective standard criteria used for measurement of the condition? Yes N/A Yes

Were confounding factors identified? No N/A No

Were strategies to deal with confounding factors stated? No N/A No

Were the outcomes measured in a valid and reliable way? Unclear Yes Unclear

Was appropriate statistical analysis used? Yes Yes Yes

Overall quality Moderate High Moderate
Most interventions were delivered on an individual basis, with only 3.3.2 | Intervention development

eight interventions (21.1%) being group-based.?”283537:5257.59.60
Intervention duration ranged from 45 min®®=? to 36 months.>® Interven-
tions were delivered as one-off sessions, multiple sessions or were self-
guided. Most were either delivered at a hospital (n= 16)?7-28.31,3839.41-

434547.5258,5556.59.63 or at multiple locations (n=12) (internet, hospital,

telephone or community/home??-3236:37:444849.54.57.59.6264) " Ope inter-
vention was delivered at a camp.>?

Most interventions (n=29, 76.3%) were delivered by the
researchers themselves or health and social care staff or students,
who were predominantly from a psychology background. Only two
interventions were delivered by lay counsellors.®>° Some studies
explicitly detailed the training and supervision of interventionists and

measures to maintain and monitor intervention consistency and
ﬁde”ty 30,37,44,47,54,55,58,61

Several articles (n = 13) explicitly stated the frameworks underpinning
the interventions' development or implementation. These were
predominantly psychosocial and behavioural change theories
(Table 8). Only one intervention was underpinned by a self-
management model*® and none by the self-care management model
for SCD.®®> Information on intervention sources or development
methods was provided for 27 (84.4%) of the 32 interventions.

Thirteen were new interventions developed for the

27,29,33,34,36,37,41,46,47,51-53,59,64

study, six were adapted from existing

generic (noncondition specific) self-management pro-
grammes,3340414849.56 o, \were self-management existing pro-
grammes for SCD,*?435463 3nd three were generic self-management

interventions implemented without adaptation for SCD.*>%8-0
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TABLE 7 Methodological quality of included qualitative study

Quality criterion
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Crosby et al.®*

Is there congruity between the stated philosophical perspective and the research methodology? N/A

Is there congruity between the research methodology and the research questions or objectives? N/A

Is there congruity between research methodology and the methods used to collect data? N/A

Is there congruity between the research methodology and the representation and data analysis? No

Is there congruity between the research methodology and the interpretation of results? No

Is there a statement locating the researcher culturally or theoretically? No

Is the influence of the researcher on the research, and vice-versa addressed? No

Are participants and their voices adequately represented? Unclear
Is the research ethical according to current criteria or for recent studies, and is there evidence of No

ethical approval by an appropriate body?

Do the conclusions drawn in the research report flow from the analysis and interpretation of the data? Unclear
Overall quality Poor

Some studies reported involving different lay and professional
stakeholders in intervention development or adaptation. However, only
five (18.5%) studies involved CYP with SCD in developing their self-
management programmes.333436:3746516164 Ot these one intervention
described a co-creation process where CYP were engaged throughout
the development stages.3*3¢44%* |n the remaining four studies, CYP with
SCD appear to have been involved at the initial needs assessment stage‘(’1
or the review stage following the intervention development.33%7>* CYP
involvement appeared limited to intervention content.

In all the studies where race and ethnicity were identified, the SCD
population were of African American background. There appeared to be
an assumption that participants would be of low socioeconomic status
and have strong family systems due to their racial and ethnic identity.
These assumptions influenced the intervention format, delivery and
target population, with attempts to make interventions financially
accessible and/or involve family relatives. Some studies also highlighted
the black culture of the SCD population and included black music, sports
celebrities, mentors, navigators, interventionists and content from black
TV shows to make them ‘culturally sensitive’ 374749556162 The agency of
CYP, however, appeared to be overlooked, with most interventions
developed with minimal or no CYP involvement (see Table 8) to tailor
them to the values, expectations and hopes of the CYP. All the
interventions were individual- or family-focused, aimed at knowledge, skill
acquisition, reinforcement and/or behaviour change, underpinned pre-
dominately by psychological models (see Table 8). There was little or no
consideration for CYP's wider social contexts like school and/or

workplace.

3.4 | Outcomes measurement

Thirty-one studies assessed the effectiveness of self-management
interventions using multiple outcome measures (Table 9). Fifteen

were feasibility/pilot studies that assessed and reported intervention
effectiveness as primary outcomes,283%36:40:44:46-48,53,57,58,60,61,63,64
The most commonly assessed outcomes were disease knowledge,
coping, self-efficacy, quality of life, family and social functioning and
support, self-management confidence and behaviours, healthcare
utilization, treatment adherence, parent-child relationship and tran-
sition readiness and success. Twenty-four papers reported on
intervention acceptability and feasibility and/or implementation
issues. No studies provided data on cost-effectiveness or interven-
tion development and/or implementation costs.

Outcomes were measured at different time points between
the final intervention session and 12 months postintervention
implementation (Table 9). Only four studies assessed outcomes
over a longer period.303%:52¢0 Three studies measured several
CYP-focused outcomes via proxy reports.?”>1>8 These studies
also employed measurement tools not validated for CYP. Further,
several studies involving self-guided interventions did not assess

48:53 3ccounted for the connec-

engagement levels, and only two
tion between engagement and outcomes. No studies reported if
CYP with SCD participated in deciding how self-management
interventions' effectiveness, acceptability and feasibility should
be evaluated.

Different validated and unvalidated generic and SCD-specific
outcome measurement tools were used (Table 4). Most tools had
not been formally evaluated for use with CYP with SCD, and
different tools were used to measure the same outcomes across

44.58.60 renorted the

the papers (Table 9). Only three papers
measurement of physiological parameters (Table 9). Most of the
studies reporting intervention effectiveness failed to report
on the effect size and/or 95% confidence intervals of the results.
The evidence below must, therefore, be considered in the
context of these limitations. Table 9 summarizes the effective-

ness data.
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(Continued)

TABLE 9

Study quality

rating

Result or finding (d, day; w, week; m, month)

Measure

Outcome

References

High

Sickle Cell Transition Intervention Programme- 6 m: Significant improvement in transition readiness

Transition Readiness, Disease-Related QOL,

Viola et al.®*

.002). Nonsignificant

(p <.01) and self-efficacy (p

Readiness for Transition, Adult Sickle Cell QOL
Measurement System, SCSES, Morisky Medication

Adherence Scale

Disease-Related Self-Efficacy, Health Literacy,

Knowledge

improvement in QOL, health literacy and

knowledge

Moderate

.010) and self-

.001)

Knowledge checklist (designed for the study), 100 mm 0 d: improvement in knowledge (p

Knowledge, Self-Management Confidence

Yoon and Godwin®®

management confidence (p

horizontal Visual Analogy Scale

Abbreviations: CYP, children and young people; HRQOL, health-related quality of life; QOL, quality of life; SCD, sickle cell disease.

3.5 | Effectiveness

Seventeen studies (20 articles) evaluated the impact of self-management
programmes on psycho-behavioural outcomes (self-efficacy, anxiety,
depression and coping).2530-3234363839424345-48525457-5961 i fings
from five studies associated self-management interventions with
statistically significant positive impacts on self-efficacy.28383%6164 |
one study, improved self-efficacy was correlated with improved self-
management confidence and behaviours.**¢* Similarly, five studies
reported significant improvements in coping and the use of positive
coping strategies.?”2845545¢ Coping outcomes were reported primarily
for pain. Mixed findings were reported regarding self-management
interventions' impact on pain frequency and intensity.3%-37:42:4349.54-56
Only one study reported significant improvement in anxiety and
depression postintervention.?® The effective interventions for psycho-
behavioural outcomes were predominantly in-person, hospital-based and
multisessional.

The overall strength of the evidence base for the psycho-
behavioural outcomes limits confidence in the results, particularly since
16 of the 20 articles were of moderate to poor methodological quality.
Only one high-quality study associated the self-management interven-
tion (e-mentorship by medical students) with significant improvements
in self-efficacy.> Furthermore, effectiveness appeared to reduce
overtime for self-efficacy and coping. 2014752

Eight studies of mixed quality examined the impact of self-
management interventions on healthcare utilization which included
emergency room visits, in-patient admission duration and/or hospi-
talization rate.??-30:32:35.38:40.52.56 |y 3 12-month CYP-personalized
transition programme delivered by a designated social worker
reported a statistically significant reduction in hospitalization rate at
12 months follow-up.2’ This study involved the largest number of
participants (n = 110); however, outcome measurement was based on
a retrospective record review, which would not have included
hospitalizations outside the study centre.

Health-related quality of life was measured in eight studies.?3>
3741485861 QOnly three studies of moderate quality reported
statistically significant improvement in quality of life.2241%* How-
ever, in two, improvement was only observed in the social
domain.?®%* The high-quality studies identified no significant
improvement in quality of life.37:¢%

Overall, our greatest confidence is in the evidence of improvements
in SCD knowledge and social outcomes, where studies of predominantly
moderate methodological quality reported positive outcomes (Table 9).
Sixteen studies of strong to moderate quality reported a statistically
significant impact of self-management interventions on these out-
comes.2729:36.38:40:41,44,4547,48,52.57-61.63 Eiont studies found that educa-
tional programmes on SCD and pain improved knowledge and under-
standing.274047:5257.606364  giy studies found a positive association
between improved knowledge and understanding and self-management

27:41,46,53,63,64 Similarly, six studies

confidence, behaviours and practices.
also found improvements in social functioning and perceived social
support.38’45’47’48'59’60 Although evidence on knowledge and social

outcomes is based upon high-quality studies, many used different
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unvalidated measurement tools and had small sample sizes and short-
term follow-ups.

Six studies measured medical adherence as medication adher-
ence, CYP responsibility for treatment, clinic attendance or transition
success. 24044586061 £6 1 studies reported significant improve-
ments in these outcomes.??**>® The effective interventions were
behavioural and skills training programmes delivered by a designated

29,44,58

social care provider and an educational programme delivered

by lay counsellors.®® None of the technological interventions using

treatment reminders improved treatment adherence.***

3.6 | Acceptability and engagement

Ten RCTS,30’37’43'44'46’47’49’50'55'58

jes,28:324551,52576162  three cross-sectional studies,*>%> two cohort

studies**>2

eight quasi-experimental stud-

and one qualitative study®* reported on participants'
satisfaction and engagement with the interventions. Levels of satisfaction
and engagement were measured by survey and were assessed only for
participants who completed the interventions. Studies reported high
levels of satisfaction and acceptance, with those associated with the
highest satisfaction levels being interventions that were delivered in

person or ren.loteIy;28,30,32-37,44,47,51,55,61,62,64

32,34,45-47,52

involved peers with SCD or
parents and supported pain coping skills and strate-
gies, 2032344647 5 knowledge and understanding, 334464752 advocacy
skills*® and direct interaction with care providers.*®%? Participants valued
interventions that were engaging, interactive, motivating and enjoy-
able 3387465264
However, participants' engagement with digital interventions
was reported to be variable, decreasing over time. Engagement with
interventions was reported to be higher amongst parent participants
than CYP for the interventions that involved CYP-parent
dyads.**°1°8 |n addition, engagement levels were reported to be
higher among younger CYP participants than in the older CYP cohort
in the same studies.3*434647

Some studies reported on CYP participants' feedback regarding the

negative aspects of the interventions and their preferences.*47:50:58:6164

Negative aspects included the burden of home-based self-directed
activities,” the lack of mobile phone-based technology interventions,”®¢*
the frequency of reminder notifications and the surveillance features of
some interventions.***%8%1 |nterestingly, participants recommended
incorporating in-person sessions for interventions involving virtual
platforms for social interaction and strengthening peer support.61*
Some studies described how the professionals delivering the interven-

31,61

tions reported improved communication and relationships with CYP

and improved understanding of their challenges.

3.7 | Evidence related to self-management
intervention implementation

The main challenges reported for intervention implementation
related to study recruitment and retention and provider (interven-
tionist) availability. Eleven studies reported high follow-up attrition
rates, which ranged between 32%%° and 53%°’ (Table 2).
Participants' responses for not completing the intervention and/
or outcome assessments included the burden of completing
outcome measures,** loss of interest,3”°2°* dislike of intervention

format,>®># acute illness and hospitalization,3>48°7

and transport
and time constraints.*®>¢ Some eligible participants were excluded
or lost to follow-up due to the intervention times being limited to
the clinic's working hours. Barriers to participation and engage-
ment in the m-Health interventions included device and technical
malfunctions.**?>* Implementation facilitators included patient
navigation systems, study schedule flexibility, parental, family and
clinical staff involvement, third-sector organization partnership
and accessible m-Health programmes.31:34:37:46:48.51.52 The oply
healthcare system implementation issue reported was provider

availability®”->?

when competing for clinical demands and emer-
gency consultations often interfered with intervention delivery.
Training each multidisciplinary team member to deliver self-
management interventions was reportedly facilitative. Several
studies made recommendations to facilitate future intervention

acceptability and engagement (Table 10).

TABLE 10 Recommendations for future self-management interventions

Self-management programmes/interventions need to:

Be personalized to CYP's goals and values.344>4¢

Be family-oriented.%°

Use multiple formats and delivery approaches to enhance flexibility,
convenience, acceptability, usefulness and engagement.37'50

Include components to facilitate communication with health and social
care professionals.”°

Develop the broad range of knowledge and skills for managing SCD.>°

Support older CYP's capacity to navigate psychological, relational,
educational, vocational, economic and health and social care system
chaIlenges.29’3o'43’47'64

Be integrated within the wider healthcare system.*®

Involve schools.*”

Designate a lead for self-management in the multidisciplinary team to
support CYP 30596162

Abbreviations: CYP, children and young people; SCD, sickle cell disease.

m-Health self-management interventions need to:

Employ user-centred design.>?

Mitigate risks to privacy.*¢

Consider time, resources, monitoring and technology
maintenance.*®

Include features to allow CYP to self-assess their progress and
intervention impact.>*

Help CYP communicate health, illness and self-management
information with health care professionals by enabling them to
capture visual feedback in real-time to share.>!
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4 | DISCUSSION

The development and evaluation of self-management interventions
to support CYP with SCD is a growing area of research, particularly in
the United States, with 50% of the included papers being published in
the last 5 years. This paper reports the first comprehensive review of
the evidence on their effectiveness and acceptability. In terms of
their characteristics, the interventions developed are wide-ranging
in relation to their purpose, content, format and delivery
methods. However, only a third of these (10/32) demonstrated
statistically ~ significant  improvements in  the outcomes
measured.?”"27:38:39.41.4547.54.63 These interventions were delivered
in-person, involved educational components, skills training for pain
management and medical adherence and/or promoted family and/or
peer support; and reported improvements in knowledge, social
functioning and/or medical adherence. However, it is unclear if
these improvements are maintained over time. Similar to the findings
of previous reviews on CYP with chronic conditions,®4%” the majority
of the included interventions were focused on medical management
(i.e., disease-specific and healthcare-related) and/or emotional
management (i.e., feelings and intrinsic characteristics). This notwith-
standing, no clear effects were found in favour of any interventions
aimed at symptom reduction.

Only a third of the technological interventions (4/12) showed
effectiveness. These findings are consistent with the findings of other
reviews in which limited data was found to support the effectiveness
of mobile or web-based applications for self-management of
adolescents with a chronic illness®® and for treatment adherence
among CYP and adults with SCD. 2! There was limited evidence for
interventions improving healthcare utilization or quality of life.
Conflicting and inconsistent evidence for the effectiveness of self-
management interventions on quality of life in CYP with chronic
illnesses has been found and reported by others.®® In addition to
previous research on the effectiveness of self-management for CYP
with chronic illnesses,®® this review revealed that Interventions that
combined technological platforms and in-person group-based ap-
proaches and involved family and care providers appeared to be more
acceptable to CYP.

However, confidence in these results is limited by the methodo-
logical quality of the included papers. Most interventions are in the early
stages of evaluation, and most papers report findings from retrospective
observational studies, single-arm pre- and poststudies or small
feasibility/pilot trials. Several studies were characterized by high
follow-up attrition rates and demonstrated significant potential risk for
bias. There were inconsistencies and wide variations in the outcome
measurements used across the studies, with some unvalidated tools.
This reflects the current state of limited availability of validated health-
related outcome tools for CYP with SCD specifically and the SCD
population in general. Further, none of the studies compared the
different types of intervention components or examined if specific self-
management intervention components are more or less effective and
for which patient and health and social setting characteristics, which
would allow for creating targeted interventions.
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Consequently, more robust definitive RCTs conducted across
multiple and different settings are needed. Future trials should be
methodologically robust in terms of randomization, larger sample size
and power calculations, blinding and outcome measures (i.e., use of
age-appropriate validated tools, effect size calculations, clinical
significance indications and longer follow-up periods). Qualitative
studies should be nested within future trials to help understand
intervention effectiveness and acceptability. This is particularly
important as patient-reported outcomes measures (e.g., quality of
life, psychosocial well-being) are highly variable and qualitative
methods will provide additional explanatory information that can
facilitate the interpretation of trial outcomes. More economic
evaluations of interventions are also needed. In addition, more
research is needed to develop and validate health-related outcome
measurement tools for CYP with SCD to support intervention and
programme evaluations.

The lack of, or where sought, the minimal involvement of CYP in
the intervention development and implementation and study design
and conduct is a limitation of the included studies. This may explain
why several interventions included features that CYP found burden-
some and unhelpful, as well as problems with recruitment, retention
and engagement. A recent review suggests that involving CYP in
designing and delivering self-management interventions improves
effectiveness.®? Ignoring the agency of CYP, particularly from minority
backgrounds like CYP with SCD, also has the potential to create and
deepen health disparities and inequalities. This supports embedded co-
production to ensure self-management intervention design and
implementation are consistent with CYP's needs, voices, experiences
and expectations rather than prioritizing medical adherence.

Further, interventions focused on role management (i.e., social
domains and social participation) were limited. Despite the impor-
tance of the social context on seIf—management,m'71 the included
studies overlooked home, school and/or work environments. This is
despite several research studies reporting the difficulties of engaging
in SCD self-management practices in these settings.”1%15 The lack
of accommodation for SCD self-management practices in the home,
school and workplace has been highlighted, including how school
policies and practices contradict self-management.”1%131> At the
same time, self-management practices may be (dis)regarded as
interference and perceived as disruptive and stigmatizing by others
and CYP themselves.” 11131572 Fytyure interventions should, there-
fore, consider how families and school and/or work contexts can
support CYP's ability to self-management.

Including CYP with SCD from diverse backgrounds or developing
interventions inclusive of diverse cultures is important. However, no
study included CYP with SCD from Eastern Mediterranean, Middle
Eastern and Southeast Asian backgrounds. Indeed, SCD appeared to be
‘problematised’ as a ‘black illness’ in the included studies. Future research
should, therefore, strive to involve CYP with SCD from non-Black
backgrounds. This could be achieved through cross-country, cross-
institutional and cross-centre research collaborations; development of
interventions that are diverse (in terms of language and content); targeted

recruitment of non-Black populations and more non-US-based studies.
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Overall, the highlighted limitations mean that there is limited
evidence for any single self-management programme or programme
components in relation to promoting health and social outcomes for CYP
with SCD. However, we found effective and acceptable interventions
appear to include those that provide support from peers and trusted
adults (e.g., parents, teachers, relatives and care providers). While the
ultimate goal for self-management is to increase CYP with SCD autonomy
and independence in managing their illness, they depend on others for
encouragement, communication and treatment support. Adults (e.g.,
parents, relatives, care providers, teachers and adults with SCD) can
provide information on how CYP can independently handle health and
social care needs, while peers can learn from and support one another by
sharing personal experiences. A recent review highlights the pivotal role
peers and adults play in supporting the adoption and promotion of self-
management strategies in CYP with chronic conditions.”” Future
interventions should, therefore, include components that facilitate peer
and significant adult support. The involvement of peers, families, care
providers and teachers is particularly important because CYP with SCD
have been found to experience significant stigma in relation to their illness
management, even from families, care providers and teachers due to their

illness and race/ethnicity.”%7%73

5 | STRENGTHS AND LIMITATIONS

This is the first review of self-management interventions for CYP
with SCD that synthesizes the evidence from the range of
programmes developed, the range of outcomes assessed and the
diversity of evaluative study designs. Including young people with
SCD in the review's conduct has enhanced the credibility of the
process. However, there are some limitations. Only peer-reviewed
articles published in English were included, posing a potential
publication bias. It was impossible to synthesize study results using
meta-analysis due to the heterogeneity of the interventions and
outcome measures. As previously described, the robustness of the
included studies limits the confidence that can be placed on the
results. In addition, the cost-effectiveness or cost-benefits of
interventions has not been evaluated, and there is a lack of
qualitative research to inform understanding of intervention effec-

tiveness and acceptability.

6 | CONCLUSION

Findings generated from this systematic review provide a critical
summary of the characteristics, effectiveness, acceptability and
feasibility of self-management interventions for CYP with SCD. This
review found that interventions that promoted peer, parent/family
and care provider support and combined technology and in-person
group methods appear to be associated with the effectiveness and
acceptability to CYP. However, there is limited evidence for any
single self-management programme or programme components in
relation to promoting health/social outcomes for CYP with SCD.

Future studies need to be robust in design, conducted across multiple
and different settings and collect long-term outcome data to assess
the effectiveness, acceptability, cost-benefits and generalizability of
interventions across populations and settings. In addition, it is
important that more validated health-related outcome tools are
developed for CYP with SCD; CYP are involved in intervention
development, study design and implementation; CYP participants
from non-Black backgrounds are included and that attention is paid
to the wider context of CYP's lives when designing and evaluating

self-management interventions.
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