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Summary
Section A is a review of existing empirical research that has investigated variables associated
with medication adherence in adolescents and young adults (9-25 years) with a chronic liver
disease. Section B describes an empirical project using cross-sectional and longitudinal archival
data from a young adult liver service (16-25 years), which investigated whether demographic
and clinical variables, mood and illness perceptions were associated with and/or predictive of
medication adherence in adolescents and young adults with a range of chronic liver disease

diagnoses.
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Abstract

Background and Objective: Adolescents and young adults have significantly poorer clinical
outcomes than adults and children with chronic liver disease, thought attributable to greater
difficulties adhering to medication during this period. The aim of this review was to synthesise

literature on variables associated with non-adherence within this population.

Method: Four electronic databases were searched in November 2021 (with no date restriction),
identifying ten studies meeting inclusion criteria. Designs and results were appraised, indicating

mixed, but generally limited, levels of quality.

Results: This review identified 23 variables that have been investigated in terms of their
relationships with adherence. Older age appeared associated with non-adherence, and potential
relationships were apparent for other demographic, clinical and mood variables, which warrant

further investigation.

Conclusion: Comparison between studies was difficult due to methodological differences and
measurement variations. Applying results to health behaviour models was also challenging
given limited theoretical references, mixed findings and lack of focus on certain variables.
However, important clinical considerations and future research implications were identified that

may contribute to improved outcomes in this vulnerable age group.

Keywords: Liver disease, liver transplant, adherence, adolescence, young adult
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Introduction

Medication non-adherence significantly contributes to the poorer physical health
outcomes experienced by adolescents and young adults (A&YA) compared to children and
adults with chronic liver diseases (Dharnidharka et al., 2015; Ebel et al., 2017); it is the leading
cause of organ failure and death post-transplant (Lurie et al., 2000). Diagnoses during childhood
or adolescence may include autoimmune liver disease (AILD), biliary atresia, Wilson’s disease,
non-alcoholic fatty liver disease, metabolic conditions, and potential subsequent liver transplant.
These conditions differ in both nature and cause to those typically diagnosed in adulthood when
diagnoses are more likely associated with lifestyle factors such as alcohol use. Specific causes
of many liver diseases in childhood remain unknown but are generally thought to be related to
genetics (either inherited or mutations), environmental factors or other conditions including
infections (D’ Agata & Balistreri, 1999). Management of these lifelong liver conditions involve
a multitude of requirements, which A&Y As may understandably find difficult to follow
considering other social, physical and psychological competing priorities and challenges this
period of life presents (Darcy & Samyn, 2017). Treatment often involves encouragement to
modify lifestyle factors (dietary changes, no or minimal alcohol consumption, smoking,
substance abuse or unsafe sexual practices) and adhere to medication. It is the latter, particularly
to immunosuppressants such as steroids, that is most associated with risk of organ failure,

transplant rejection and mortality (Burra et al., 2011) and is thus the topic for this review.

Adherence in the context of a chronic illness refers to the extent a service user follows
recommended medical advice, including taking medication as prescribed (World Health
Organisation [WHOY], 2003). Despite replacing the original term “compliance” following WHO
(2003) advice, the now preferred term of “adherence” may still unhelpfully be suggestive of a
power imbalance between clinician and service user and blame lying with the latter if they do

not follow medical instructions (Bissonnette, 2008). However, it is the selected term within
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current literature and thus is used throughout this review to ensure consistency. From here, the

term “adherence” refers to medication adherence specifically.

Brown and Bussell (2011) discuss the breadth and severity of difficulties non-adherence
poses to both individuals and wider society, also highlighting the myriad of contributing factors
at the service user, clinician and broader system level. Age is identified as a significant
determining factor, with adolescence the most vulnerable period for non-adherence compared to
adult and childhood across multiple chronic diseases (KyngAs et al., 2000).

A variety of psychological theories have been developed or applied to explain this human
behaviour, including the Common-Sense Model of Self-Regulation (CSM; Leventhal et al.,
1980, 1984) and Health Belief Model (HBM; Becker, 1974). Both models highlight the
importance of cognitive representations or perceptions one makes about their illness and
treatment, which in turn may impact the likelihood of taking action (in this case adhering to
medication). However, they differ in their focus on other elements such as the role demographic,
social and structural variables can have on shaping these individual perceptions (HBM) or how
emotional factors (such as anxiety and depression) may also contribute to health behaviours
(CSM).

Adolescence is the period of transition from childhood to adulthood and is generally
accepted to start at puberty and end following the achievement of adult status. Definitions by
age therefore vary based on biological (e.g. onset of pubertal development) and social (e.g.
cultural expectations for financial and residential independence) factors (Goossens, 2006). More
recently, Sawyer et al. (2018) suggested broadening the generally accepted range of 10-19 years
into the mid-20s given the demonstration through theoretical and empirical research of the
bespoke social, cognitive and psychological challenges and changes experienced within this

period (Choudhury et al., 2006). For the purposes of this review, the focus will be on A&Y As
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aged 9- 25 years (cf. Sawyer et al., 2018), although it is acknowledged that there is much

heterogeneity within this range.

Suris et al. (2004) highlighted the challenges faced during and developmental
characteristics associated with adolescence that might conflict with behaviours required for
adherence. These include seeking independence from parents, not yet developed abstract
thinking abilities, and subsequent difficulty in weighing up risk and long-term consequences.
This may be exacerbated in individuals with chronic liver disease who can experience physical
puberty later (Hogler et al., 2012), leading to the potential for brain changes associated with
maturity to be delayed. This is supported by Kaller et al. (2013) who found children post liver
transplant performed significantly poorer than healthy controls across multiple cognitive
domains. A liver transplant during adolescence can impact a broad range of areas, including
school, work, sports, social activities, relationships, sex and family (Burra, 2012). Furthermore,
side effects of certain medications such as weight gain, and requirements such as no/limited
alcohol, may be particularly challenging during this period; known to be a time of increased
body image awareness, together with greater peer influences (Darcy & Samyn, 2017). It
therefore appears understandable that an adolescent faced with lifelong daily medication
requirements, may struggle to adhere. The complexities of managing a liver disease during this
particularly vulnerable period of physical and psychosocial growth may also contribute to the

higher rates of depression and anxiety in this group (Hames et al., 2016).

The role adolescence plays in laying foundations for lifelong health-related behaviours
has been recognised (Resnick et al., 2012). Despite this, research into interventions to improve
adherence in this population is limited and has not yielded significant improvements (Burra et
al., 2011), perhaps attributable to the lack of understanding of variables associated with the

behaviour during this period. Furthermore, research into A&Y As with other chronic diseases is
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not necessarily transferrable, given some literature suggests the impact of different conditions
varies in type and severity (Pinquart & Shen, 2011).

Within hepatology, A&Y As who have undergone a liver transplant appear to have
attracted more research attention than those with other liver diseases. This may be due to
different treatment centres for transplant recipients in some countries (the US, for example) or
the requirement for daily immunosuppressant medication to avoid organ rejection and potential
death (Molmenti et al., 1999). Whilst a liver transplant may be a life-saving option for those
with acute liver failure or end-stage disease (Sharif & Millar, 2009), it is not a cure in totality
and results in chronic life-long dependence on medical care (Shemesh et al., 2004). One-year
patient survival post elective transplantation in childhood is approximately 90% whilst longer-
term (10-15 years) is 69-83% (Hong et al., 2009). The benefit of further research into those with
a broader range of liver conditions or pre-transplant is apparent. For example, AILD generally
responds well to immunosuppressants, yet lifelong treatment is typical (Hames et al., 2021) and
failure to adhere can result in liver failure and subsequent transplantation (Di Giorgio et al.,

2020).

Despite the well-documented poorer adherence rates and associated physical health
outcomes in A&Y As with chronic liver disease (non-adherence being four times higher in
adolescents than adults following liver transplant, for example; Shemesh, 2004), there have been
limited reviews on the underlying associated variables. Literature reviews to date have either,
included multiple chronic diseases (Hanghgj & Boisen, 2014; Pai & Ostendorf, 2011), only
those with a liver transplant (Burra et al., 2011) or those with other transplant types in addition
to liver (Laederach-Hofmann & Bunzel, 2000), with the latter two also looking at both children

and adults and not the adolescent period specifically.



14

Review Aims

The purpose of this paper is therefore to narratively review current empirical literature
that addresses the question of what variables are associated with medication adherence in
A&Y As with chronic liver disease. A meta-analysis and pooling of effect sizes was not possible
considering the breadth of designs, variables and measurement tools. This review will include
all liver diseases and those pre- or post-transplant, supported by findings that service users with

different liver conditions reported similar levels of difficulties and concern (Hames et al., 2016).

It is hoped an improved understanding of the relationship between adherence and other
demographic, psychological, clinical and social factors will support health services in identifying
new or refining existing interventions to improve adherence (and subsequent physical health

outcomes) for service users and identify target areas for future research.

Method
Literature Search

Four electronic databases (Medline, CINAHL, Cochrane and PsychINFO; selected to
span the breadth of professions working with this population) were searched in November 2021,

systematically combining the search terms detailed in Table 1.
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Table 1

Terms Used in Systematic Search

Category Search Terms (operator)

Adherence adheren* (OR) nonadheren* (OR) non-adheren* (OR) complian* (OR)
noncomplian* (OR) non-complian* (AND)

Adolescence adolesc* (OR) young people (OR) young adults (OR) children (OR)
paediatric (OR) pediatric (AND)

Liver disease liver disease (OR) liver transplant (OR) AILD (OR) autoimmune liver
disease (OR) auto-immune liver disease (OR) biliary atresia (OR)

wilson* disease (OR) non-alcohol fatty liver disease

Whilst the selected focus was on medication adherence specifically, a search term to
specify “medication” was not included. This was in case relevant literature looked at this as part
of a broader examination of adherence, and hence didn't include this term in the title or abstract.
No restraint on type of liver disease was applied, to ensure those with or without transplants
were included (given the reduced research focused on the latter). Abstracts and full articles were
reviewed to identify those not meeting inclusion criteria. Reference lists of identified papers
were hand-searched for additional relevant publications.

Inclusion Criteria

Only papers in English from peer-reviewed journals were included. Empirical research
investigating factors associated with medication adherence in A&YAs (9-25 years) were
included, irrespective of study design. It is acknowledged this is a broad range within which

homogeneity of adherence behaviours is not anticipated, thus sample age is considered within
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the review. Given the limited literature pool, there was no restriction on publication year or

how adherence was assessed, therefore papers were included that:

o statistically investigated associations between (measured) adherence levels with other
variables;

o statistically tested whether an intervention was associated with a change in
adherence; or

e qualitatively explored individuals’ experiences or perceptions of factors associated

with adherence.

Studies including a broader range of either participants (e.g. with other disease/transplant
types or a wider age range) or aspects of adherence were only included if results regarding

medication adherence for those with liver disease within the specified age range were separated.
Assessment of Study Quality

The methodological quality of studies was evaluated, which included an assessment
against the best fit Joanna Briggs Critical Appraisal Tool (Joanna Briggs Institute [JBI], 2020).
These were favoured over other tools (such as the Critical Appraisal Skills Programme [CASP],

2018) due to inclusion of an option for every design in this review.

Results

Overview of Studies and Their Quality

Figure 1 summarises the search process, which resulted in ten papers identified for
inclusion. Details on sample characteristics, methodology and data analyses for each were

summarised in Table 2.



Figure 1

Flow-chart to Summarise the Search Process

Initial search results (n=250)
Medline (n=165)

CINAHL (n=59)

Cochrane (n=16)

PsychINFO (n=10)

17

Abstracts screened for eligibility
(n=177)

A4

Duplicates excluded (n=73)

v

Full papers reviewed (n=38)

Additional titles from reference
lists (n=3)

A 4

Excluded (n=139)

Not medication adherence = 79
Not liver disease = 22

Not empirical research = 15
Outside of age range = 10

No other measure against
adherence =10

Not a peer-reviewed article = 3

\4

Final included studies (n=10)

v

Excluded (n=31)

Not able to isolate results for
specified age = 16

No analyses between adherence
and other factors measured = 8

Not able to isolate results for
liver disease =5

Views of staff not service users
captured =1

No other factors investigated = 1




Table 2

Summary of Studies Included in this Review

18

Authors Research Design, no. Diagnoses (sample age range in ~ Variables Investigated in Terms  Measurement(s) of Medication Analyses Type (between
(date) - Participants (no. included in years, mean or median if given) of their Relationship with Adherence and Clinical adherence and other variables
Country this review if different) and Adherence Outcomes (if included) only)
Demographic Characteristics, if
Provided
»n Prospective, multi-site, cohort Liver transplant service users Self-management — Shortened Adherence — Medication Level ~ Pearson’s correlations
> design, n=214 (service user- from five paediatric liver version of the Responsibility Variability Index (MLVI); Chi-squared tests
= parent dyads). Sex: Male = transplant centres (9-17 years).  and Familiarity with IlIness standard deviation (SD) of at Kruskal Wallis one-way
b= 47.4%, female = 52.6%. Race: Survey (REFILS, Annunziato et  least three consecutive ANOVA
Q‘j Missing = 5.2%, Asian = 5.2%,  Participants were identified al., 2011) - service user, parent tacrolimus blood levels taken
Tj Black or African American = from a larger cohort of 400 and service user/parent quarterly within the two year
° 13.1%, White or Caucasian = children aged 1-17 years (the discrepancy scores (at follow up (SD>2.5 = non-
s 68.1%, Other = 8.5% Medication Adherence in enrolment). adherent).
%‘ Children Who Had a Liver
= Service users and parents Transplant Study; MALT, Clinical outcomes — biopsy-
< completed questionnaires upon  Shemesh et al., 2017). defined rejection (based on two
enrolment, after which medical independent pathology
variables and clinical outcomes readings) within the two year
were followed over two years. follow up.
» Retrospective, dual-site, cohort  Liver transplant recipients Demographics - gender, single  Adherence — documentation of  Chi-square or Fisher exact
:.) design, n=97. (minimum >1 year post parent household, reported non-adherence by probability test
c transplant) who were monitored  socioeconomic status (lower = either the service user, parentor  Unpaired Student’s t-test
8 Chart review over 15 years to by the team at some point insured by Medicaid or clinician (recorded within
Q'_/ extract demographic variables during the ages of 12-21 years.  Comprehensive Community medical records) at least once
r_j and identify if service users Services [CCS]). within the review period.
et were non-adherent and/or (any mention = non-adherent).
2 experienced adverse clinical Disease variables -
§ outcomes at any point during immunosuppressive regimen Clinical outcomes —

this period.

(cyclosporine vs tacrolimus),
age at transplant.

documentation of biopsy
proven rejection (based on
laboratory records), re-
transplantation or death, within
review period.
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Authors Research Design, no. Diagnoses (sample age range in ~ Variables Investigated in Terms ~ Measurement(s) of Medication Analyses Type (between
(date) - Participants (no. included in years, mean or median if given) of their Relationship with Adherence and Clinical adherence and other variables
Country this review if different) and Adherence Outcomes (if included) only)
Demographic Characteristics, if
Provided
» Retrospective, Liver transplant recipients (>6 Demographics - age Adherence — 1) documentation  Chi-square or Fisher exact
:.> multi-site (one main plus ten months post-transplant) (12-21  (categorised into pre- of service user admission of probability test
= outreach centres), cross- years, mean=15.4). adolescent; 12-13 years, mid- non-adherence within medical Unpaired Student’s t-test
S sectional design, n=111. adolescent; 14-17 years, late- records (any mention = non- Univariate and multivariate
@_/ Gender: Male = 47.7%, female adolescent; 18-21 years), adherent), 2) not attending any logistic regression and Wald
= =52.3%, Race: Asian = 16.4%, gender, socioeconomic status clinic visit or laboratory testin ~ Chi-square test
et Black = 4.9%, Caucasian = (lower = insured by Medicaid 2005.
2 50.8%, Hispanic = 1.6%, or CCS), single parent status.
=4 Pacific Islander = 3.3%. Clinical outcomes — biopsy
M Disease / clinic variables - proven rejection (>1 year post
Review of medical records over clinic site, time since transplant.  transplant), graft loss and death
one year. within review period.
w Retrospective, single-site, Liver transplant recipients (>1 AOR — bespoke measure Adherence — Mann-Whitney or Chi-square
:.) cross-sectional design, n=48 year post transplant), (11.4-20.1 embedded within a Transition immunosuppressant variability ~ test
& (plus 37 parents). Gender: years, mean=15.8). Readiness Survey (TRS) (SD of tacrolimus blood levels) ~ Spearman’s correlations
§ Male = 37.5%, Female = 62.5% completed biannually by taken from medical records
= . . service users (and within the six months following
; Review of medical records to pare_:nts/guardlans where _ TRS/A0R completion. (SD>2 =
N extract Assessment of available) as part of an ongoing non-adherent)
£ Responsibility (AoR) scores, quality improvement project to
= and demographic and clinical guide transition planning. .
m Clinical outcomes — number of

variables from the six months
following survey completion.

Assessed psychometrics and
concurrent validity of the new
AOR measure. Investigated
relationship between
subsequent component scores
(after Principal Component
Analysis; PCA) with adherence
and other variables.

Demographics - gender, age
(when completing AoR).

Disease variables - age at
transplant, time since
transplant.

days hospitalised for rejection
and episodes of biopsy-proven
rejection during the study
period.
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Authors Research Design, no. Diagnoses (sample age range in ~ Variables Investigated in Terms ~ Measurement(s) of Medication Analyses Type (between
(date) - Participants (no. included in years, mean or median if given) of their Relationship with Adherence and Clinical adherence and other variables
Country this review if different) and Adherence Outcomes (if included) only)
Demographic Characteristics, if
Provided

» Prospective (with retrospective  Liver transplant recipients (hnot ~ HRQOL — using two Adherence — 1) clinician- Pearson’s correlations

:.> collection of actively being treated for post-  questionnaires, 1) The Pediatric  conducted interviews using the ~ Two sample t-tests

= demographic/disease data), transplant lymphoproliferative Quality of Life Inventory Core ~ Medication Adherence Measure

2 cross-sectional, single-site disorder or other malignancy) Scales (PedsQL4.0, Varni etal., (MAM; Zelikovsky & Schast,

Ql_’ design, n=25 (plus 25 (12-17.9 years, mean = 15.1). 2001) — completed by service 2008) (self-report of

< parents/guardians). Gender: user and parent/guardian, 2) missing/taking late >10%

@ Male = 32%, female = 68%. Child Health Questionnaire medication in previous seven

S Race: White = 72%, African parent (CHQ-PF50) and days = non-adherent)

% American = 28% child/service user (CHQ-CF87)  2) immunosuppressant

&, (Landgraf et al., 1999). variability (SD of consecutive

Service users and
parents/guardians completed
adherence and Health Related
Quality of Life (HRQOL)
questionnaires. Demographic,
medical and adherence data
were obtained from a
demographic survey and
medical records.

tacrolimus blood levels taken
from year preceding study
participation, SD>2 = non-
adherent),

Clinical outcomes — frequency
of hospital admissions, liver
biopsies, episodes of rejection
(taken from medical records in
the year prior to survey
completion).
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Authors Research Design, no. Diagnoses (sample age range in ~ Variables Investigated in Terms ~ Measurement(s) of Medication Analyses Type (between
(date) - Participants (no. included in years, mean or median if given) of their Relationship with Adherence and Clinical adherence and other variables
Country this review if different) and Adherence Outcomes (if included) only)
Demographic Characteristics, if
Provided

» Retrospective, cross-sectional, Liver transplant recipients (>6 Demographics - age. Adherence — 1) Pearson’s or Spearman’s

:.) single-site design, n=71 (plus months post-transplant), (11-20 Immunosuppressant variability  correlations

= 58 parents). Gender: Male = Transition readiness — bespoke  (SD of consecutive tacrolimus

= 44%, Female = 56%. Ethnicity: TRS with service user (A/YA, or cyclosporine taken from

Q‘j 37% belonged to a minority adolescent/young adult) and P;  medical records for the

= group. parent/guardian) versions. previous year; tacrolimus SD>2

> Survey covered four domains: and cyclosporine SD>30 = non-

S Review of medical records self-management skills, adherent)

% identified service users who had regimen knowledge, 2) proportion of

E completed the TRS since demonstrated skills, immunosuppressant blood

October 2007.

Component Factor Analysis
(CFA) and PCA conducted on
TRS scores prior to analyses
between the four domains and
demographic variables with
adherence and clinical
outcomes.

psychosocial adjustment. The

self-management domain also

included a scale to assess AoR
in the two weeks preceding the
survey.

Medication knowledge —
service users asked to verbally
list medications, their doses,
timing and function.

levels outside of specified
target range (>50% blood levels
outside target range = non-
adherent)

Clinical outcomes — liver blood
tests (aspartate
aminotransferase [AST],
alanine aminotransferase [ALT]
and bilirubin), graft function,
frequency of hospital
admissions, liver biopsies and
episodes of rejection taken from
medical records for the year
prior to study participation.
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Authors
(date) -
Country

Research Design, no.
Participants (no. included in
this review if different) and

Demographic Characteristics, if
Provided

Diagnoses (sample age range in
years, mean or median if given)

Variables Investigated in Terms
of their Relationship with
Adherence

Measurement(s) of Medication
Adherence and Clinical
Outcomes (if included)

Analyses Type (between
adherence and other variables

only)

Hames et al. (2021) - UK

Retrospective, cross-sectional,
single-site design, n=68.
Gender: Male = 45.6%, Female
=54.4%.

Service users completed an
online electronic screening
questionnaire during routine
clinic appointments as part of
the Integrating Mental and
Physical Healthcare: Research,
Training and Services
(IMPARTS). Demographic and
clinical variables were captured
from medical records from the
appointment coinciding with
questionnaire completion.

Auto-immune Liver Disease
(AILD), (16-25 years, median =
17.9).

Demographics - age, gender,
employment status.

Disease variables - age at
diagnosis, disease duration,
number of medications,
medication (prednisone) dose.

Depression — Patient Health
Questionnaire (PHQ2; Gilbody
etal., 2007 and PHQ9; Kroenke
& Spitzer, 2002).

Anxiety — Generalised Anxiety
Disorder guestionnaire (GAD2;
Kroenke et al., 2007 and
GAD7; Lowe et al., 2008).

Distress — bespoke
distress/worry thermometer.

IlIness perceptions - Brief
Iliness Perceptions
Questionnaire (BIPQ;
Broadbent et al., 2006)

Adherence - service user self-
report using a bespoke,
adherence questionnaire (rating
of <80% to the question “In
general, what percentage of the
time do you take your
medication” = non-adherent).

Clinical outcomes — liver
function tests (AST, ALT,
bilirubin, albumin, international
normalised ratio; and
immunoglobin G levels).

Student t-test or Mann-Whitney
U test

Chi-squared test

Spearman’s correlations
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Authors
(date) -
Country

Research Design, no.
Participants (no. included in
this review if different) and

Demographic Characteristics, if
Provided

Diagnoses (sample age range in
years, mean or median if given)

Variables Investigated in Terms
of their Relationship with
Adherence

Measurement(s) of Medication
Adherence and Clinical
Outcomes (if included)

Analyses Type (between
adherence and other variables

only)

Jerson et al. (2013) - US

Two-group, mixed-method,
quasi-experimental design, n=9
(experimental group), n=13
(control group). Experimental
group gender: Male = 44.4%,
female = 55.5%. Race and
ethnicity: Black/African
American = 33.3%, Caucasian
= 33.3%, Hispanic = 11.1%,
Asian American = 11.1%,
Other = 11.1%.

Participants were assigned to
either a “mentor now”
(experimental) or “mentor
later” (control) group (allocated
using sign-up date), to examine
whether participation as a peer-
mentor improved adherence and
psychosocial outcomes
(together with the acceptability
and feasibility of this
intervention).

Diagnosed with liver disease or
who had had a liver transplant
at least six months prior (16-23
years in experimental group,
16-29 years in control group).

Note that although the inclusion
criteria of 16-30 years was
outside the specified age range
for this review, this study was
included as those in the
experimental group were within
the age range.

Participation as a peer mentor
(including attending a half day
workshop and then allocation to
a mentee aged 6-16 years,
supported by a mentor
facilitator).

Adherence —
immunosuppressant variability
(SD of tacrolimus).

Note that at baseline and three
months post intervention
additional measures were
administered (but not analysed
in terms of their relationship
with adherence) using the
Developmentally Based
Healthcare Management Skills
Checklist (Annunziato et al.,
2011) and Short Form 36 (SF-
36) health survey (Ware.,
1993), assessing HRQOL.

Repeated measures ANOVA
(between groups)
Paired sample t-tests (within

groups)

Jakubowska-Winecka
and Biernecka (2018) -

Poland

Cross-sectional study with four
groups, total n=197 (liver
transplant group n=44). Sex in
liver transplant group: Male =
43.2%, female = 56.%.

Participants completed
anonymous psychological tests
either during a stay at hospital
or visit to an outpatient clinic.

Four groups: 1) liver transplant
recipients, 2) kidney transplant
recipients, 3) diabetes
diagnosis, 4) inflammatory
bowel disease diagnosis. (Total
group age range = 2-18 years,
median = 14.71. Liver group
age range = 12-18 years,
median = 14.43).

Parental Attitudes scale (PAS;
Plopa, 2008; as cited in
Jakubowska-Winecka and
Biernecka, 2018), identifying
five types of parental attitudes
(accepting, overly demanding,
autonomous, inconsistent,
overly protective).

Adherence - Morisky
Medication Adherence Scale
(MMAS-8; Morisky et al.,
2008).

Spearman’s correlations
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Authors
(date) -
Country

Research Design, no.

Participants (no. included in
this review if different) and
Demographic Characteristics, if

Provided

Diagnoses (sample age range in
years, mean or median if given)

Variables Investigated in Terms
of their Relationship with
Adherence

Measurement(s) of Medication
Adherence and Clinical
Outcomes (if included)

Analyses Type (between
adherence and other variables

only)

Wright et al. (2015) - UK

Qualitative, using semi-
structured interviews, n=13.

Liver transplant recipients (>5
years post-transplant), post
transfer to adult services or due
to transfer within 12 months
(15.2-25.1 years, mean=20.6).

n/a - interviewee led interviews
focusing on the participant’s
experiences of growing up and
living with a liver transplant
(with a bespoke interview
schedule to guide question
topics). Themes identified
included triggers of difference,
striving to be normal and taking
back control.

Subjective description within
interviews.

Interpretive phenomenological
analysis.
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Study Designs

Five studies involved a retrospective (one cohort, four cross-sectional), three a
prospective (one cohort, two cross-sectional), one a qualitative and one a quasi-experimental
design. A strength of the latter approach used by Jerson et al. (2013) was the ability to
control variables more rigorously, whilst a limitation of cross-sectional designs was the lack

of causal conclusions that can be drawn.

Participants, Recruitment and Data Collection

Whilst using retrospective routine clinical data has the advantages of being less time-
consuming and the potential for a larger data set, the design may introduce bias and
confounding variables, including clinician or environmental variability. Only Bilhartz et al.
(2015) identified these potential confounding variables as an explicit limitation. Use of
retrospective data also resulted in variation in time between appointments (for example,

Berquist et al., 2006) together with reliance on staff to extract information consistently.

As per Table 2, there appears to have been a reasonable representation of sex and
gender, and race and ethnicity, where this was reported. However, the latter was not detailed
in full for five studies and so generalisability cannot be assumed. This appears a particular
limitation considering wider evidence for systemic health outcome variations for different

racial groups (Nazroo, 2003).

A common limitation was recruitment from only one site (Bilhartz et al., 2015;
Fredericks et al., 2008; 2010; Hames et al., 2021), which may also have limited
generalisability. This was a strength of Annunziato et al. (2018), likely possible due to the
use of cohort data from five paediatric transplant centres. However, unlike Berquist et al.

(2008) they did not assess whether site difference was associated with adherence.



26

Geographical generalisability was also limited given all but three studies recruited
from the US. Across these, it was not possible to rule out use of data from the same
participants. Specifically, one of the five medical centres Annunziato et al. (2018) used for
recruitment was the same as Jerson et al. (2013). Berquist et al’s (2006, 2008) studies also
recruited from the same medical centre, as did Bilhartz et al. (2015) with Fredericks et al.
(2008, 2010). Whilst dates specified for chart reviews or data collection were generally
distinct, they may still plausibly have included some of the same participants, considering

their inclusion criteria. Independence between studies can therefore not be assumed.

A general issue across all studies was the lack of power calculations. Whilst sample
sizes varied, they were comparatively small for Bilhartz et al. (2015), Fredericks et al. (2008)
and Jerson et al. (2013) raising the possibility of Type Il errors. Only the latter recognised
themselves this may have limited the power to identify significant yet small effects.
However, Fredericks et al. (2008) and Jerson et al. (2013) did recognise other implications,
such as the latter suggesting a larger sample would have allowed methodological
improvements. The large sample in Annunziato et al’s (2018) study will have provided
greater power, although they suggested this may explain why some of their significant

correlations were for relatively small effects.

Not all studies included potential reasons for non-participation and some rates
appeared high. This may have introduced potential bias to the sample by excluding those not
currently attending clinic (and potentially therefore not taking medication), for example.
Fredericks et al. (2008) stated only 66.7% of eligible service users approached agreed to
participate, although they did detail reasons for this (time or transport constraints, lack of
interest and other children present), which was a strength. Similarly, Bilhartz et al. (2015)
assessed demographic differences between participants vs non-participants (none of which

were statistically significant) and looked into reasons for non-participation.
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Hames et al. (2021) and Jerson et al. (2013) were the only two studies who did not
limit their sample to transplant recipients. This highlights the need to include participants
with a broader range of chronic liver diagnoses and/or those pre-transplant. Inclusion criteria
for studies involving liver transplant recipients varied from >6 months to >5 years post-
transplant, with three papers (Annunziato et al., 2018; Fredericks et al., 2008; Jakubowska-
Winecka & Biernecka, 2018) not specifying, so it is difficult to establish how comparable the

samples were.

Statistical Analyses

Type of analyses varied with quantitative studies typically using one or a combination
of correlations, chi-square tests, t-tests and ANOVAs as appropriate, with only one (Berquist

et al., 2008) using logistic regression.

Most studies did not control for multiple comparisons, which may have resulted in
spurious results and increased likelihood of Type I errors. Bilhartz et al. (2015) did,
however, justify their lack of correction application given their exploratory focus and

prioritisation of identifying areas for future research over the potential for false positives.

Measurement of Adherence

Standard deviation (SD) of immunosuppressant levels (usually tacrolimus, with the
addition of cyclosporine by Fredericks et al., 2010) in blood tests was used to measure
medication adherence in five papers (Annunziato et al., 2018; Bilhartz et al., 2015; Fredericks
et al., 2008; Fredericks et al., 2010; Jerson et al., 2013). All justified their approach by the
stronger relationship this has with transplant rejection compared to service user, parent or
clinician reports, as demonstrated by Shemesh (2004), for example. A further benefit
highlighted by Bilhartz et al. (2015) was that this measure can be calculated using blood tests

taken routinely in clinic. However, there are limitations, such as the lack of consideration for
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individual drug metabolism and potential variations in confounding factors such as timing of

blood tests and other medication.

The threshold for non-adherence (in categorical analyses) varied from either a
tacrolimus SD >2 (Bilhartz et al., 2015; Fredericks et al., 2008; Fredericks et al., 2010) to
>2.5 (Annunziato et al., 2018; Jerson et al., 2013). All quoted literature to justify their
thresholds, such as the recommendation of two by Venkat et al. (2008). It should also be
noted that both the intervals and range from which blood tests were taken and subsequently
used to calculate SD differed. A strength of Bilhartz et al’s (2015) and Fredericks et al’s
(2010) designs was the additional adherence measure of percentage of blood levels outside

the service user’s individual target range.

Fredericks et al. (2008) also used an (unvalidated) tool as part of a semi-structured
interview to capture self-report data, with missing/taking late >10% medications indicative of
non-adherence. Two papers used only self-report data for their measure of medication
adherence. Hames et al. (2021) used a non-validated measure developed by clinicians, which
also included questions on punctuality and routine. Jakubowska-Winecka and Biernecka
(2018) provided little information on the validity and reliability of their tool. Whilst self-
report measures are common and comparatively cheap, it is thought service users may under-

report non-adherence (Vik et al., 2004).

Two further papers did not use an objective measure of adherence. Berquist et al.
(2006; 2008) relied on documentation (by service user, and in 2006 also by parent/guardian
or clinician) of non-adherence within patient records over a specified period. The authors
recognised this introduced potential bias, either due to non-adherence not being identified
and/or recorded in the first instance or through a reviewer missing a record. They also

recognised this categorical measure reduced the possibility of assessing the degree of non-
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adherence, although they suggested this would have a limited impact on the accuracy of
results considering previous findings that even small deviations from prescribed medication
regimens result in poorer clinical outcomes in other populations (De Geest et al., 1998). A
strength of most other studies was their inclusion of both categorical and continuous

measures of adherence (e.g. Hames et al., 2021).

Where papers quantified prevalence of adherence within their sample, these are
detailed in Table 3 to provide context to subsequent findings and demonstrate the difficulty
variation in measurement methods and thresholds pose when comparing results. This is
supported by the finding from Fredericks et al’s (2008) multi-method approach that none of
their adherence measures were associated with each other, suggesting they evaluated different

constructs within adherence behaviour.
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Percentage of Participants Found to be Non-adherent, by Study

Authors (date)

Percentage of Participants Classified as Non-adherent

Annunziato et al. (2018)

Berquist et al. (2006)

Berquist et al. (2008)
Bilhartz et al. (2015)

Fredericks et al. (2008)

Fredericks et al. (2010)

Hames et al. (2021)

Jerson et al. (2013)

Jakubowska-Winecka
and Biernecka (2018)

Wright et al. (2015)

Not included

38.1% (56.8% of whom were identified by self-report and 43.2% by parent or
clinician report)

45% (48% of whom were identified by self-report)
33.3%

40% from self-reports during clinician conducted interview, 32% from tacrolimus
standard deviation (SD)

31% from tacrolimus or cyclosporine SD, 26.8% from immunosuppressant blood
tests outside of target range

17%. In addition, 44% reported taking medications more frequently in the weeks
preceding a clinic appointment, 31% had no routine for medication taking, 63%
reported sometimes forgetting medication, 7% stated they choose not to take
medication.

Not included

30-50% (note that overall adherence prevalence was not separated so this figure
was for an age and disease range broader than this review’s specified criteria).
However, 11.4% of liver transplant recipients reported taking medication
irregularly, compared to 5.8% in the kidney transplant, 15.7% in the diabetes and
16% in the inflammatory bowel disease groups).

Not measured (qualitative interviews)




31

Assessment against Joanna Briggs Criteria (JBI, 2020)

Tables 4-7 summarise JBI assessment findings, with full justification included in Appendix A. Note that where designs were mixed, the

best fit checklist was selected.

Table 4

Assessment Against Joanna Briggs Criteria (2020) for Analytical Cross-Sectional Designs

Berquist et al. Bilhartzetal.  Fredericks etal. Fredericks et al. Hames et al. Jakubowska-
Question (2008) (2015) (2008) (2010) (2021) Winecka &
Biernecka (2018)

Were the criteria for inclusion in the Yes Yes Yes Yes Yes Yes
sample clearly defined?
Were the study subjects and the setting Yes Partly Yes No Yes No
described in detail?
Was the exposure measured in a valid Yes Partly Yes Partly Yes Partly
and reliable way?
Were objective, standard criteria used No Yes Yes Yes Partly No
for measurement of the condition?
Were confounding factors identified? No Yes No No No No
Were strategies to deal with No No No No No No
confounding factors stated?
Were the outcomes measured in a valid No Yes Yes Yes Partly No
and reliable way?
Was appropriate statistical analysis Yes Yes Partly Yes Yes Partly

used?




Table 5

Assessment Against Joanna Briggs Criteria (2020) for Cohort Designs

Annunziato  Berquist et

Question etal. (2018) al. (2006)
Were the two groups similar and recruited from the same n/a n/a
population?
Were the exposures measured similarly to assign people to n/a n/a

both exposed and unexposed groups?

Was the exposure measured in a valid and reliable way? Yes Yes
Were confounding factors identified? No No
Were strategies to deal with confounding factors stated? No No
Were the groups/participants free of the outcome at the start n/a n/a

of the study (or at the moment of exposure)?
Were the outcomes measured in a valid and reliable way? Yes Partly

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

Was follow up complete, and if not, were the reasons to loss Partly Partly
to follow up described and explored?

Were strategies to address incomplete follow up utilized? No n/a

Was appropriate statistical analysis used? Yes Yes

32



Table 6

Assessment Against Joanna Briggs Criteria (2020) for Quasi-experimental Designs

Question

Jerson et al. (2013)

Is it clear in the study what is the ‘cause’ and what is the
‘effect’ (i.e. there is no confusion about which variable
comes first)?

Yes

Were the participants included in any comparisons similar? Yes
Were the participants included in any comparisons receiving Partly
similar treatment/care, other than the exposure or intervention

of interest?

Was there a control group? Yes
Were there multiple measurements of the outcome both pre Yes
and post the intervention/exposure?

Was follow up complete and if not, were differences between No
groups in terms of their follow up adequately described and

analysed?

Were the outcomes of participants included in any Yes
comparisons measured in the same way?

Were outcomes measured in a reliable way? Partly
Was appropriate statistical analysis used? Partly
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Table 7

Assessment Against Joanna Briggs Criteria (2020) for Qualitative Designs

Question Wright et al. (2015)
Is there congruity between the stated philosophical perspective Partly
and the research methodology?

Is there congruity between the research methodology and the Yes
research question or objectives?

Is there congruity between the research methodology and the Yes
methods used to collect data?

Is there congruity between the research methodology and the Yes
representation and analysis of data?

Is there congruity between the research methodology and the Yes
interpretation of results?

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

Is the influence of the researcher on the research, and vice- Yes
versa, addressed?

Avre participants, and their voices, adequately represented? Yes
Is the research ethical according to current criteria or, for recent Yes
studies, and is there evidence of ethical approval by an

appropriate body?

Do the conclusions drawn in the research report flow from the Yes

analysis, or interpretation, of the data?

Reviews indicated mixed quality, although the qualitative and quasi-experimental
studies appeared more robust overall in terms of their designs. Discussion on quality of
designs is embedded throughout the subsequent sections, to provide context to interpretation

of results.
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Detailed Results by Theme

This review identified 23 variables that were investigated in terms of their relationship
with adherence using quantitative or qualitative analyses. These were grouped into five
themes (Demographics, Disease and Other Clinical Variables, Personal and Parental Factors,
Mental Health and Iliness Perceptions, and Social Factors), discussed in separate sections
below. A table at the start of each theme indicates whether relationships were identified.
Where statistical tests were carried out, only those with significant results were included in
the table, with full details in subsequent text. Methodological considerations that support
interpretation or the ability to compare findings across studies are incorporated into each

theme discussion.
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Table 8 summarises findings for the six variables grouped under the Demographics

theme.

Table 8

Summary of Demographic Variables Found to be/not be Associated with Medication Non-

Adherence

Authors (date)
n = Sample Race
Size

Sex and
Gender

Age

Socio-
economic
Status

Single-parent
or Complex
Psychosocial
Circumstance

Employment
Status

Annunziato et -
al. (2018)
n=214

Berquist et al. -
(2006) n=97

Berquist et al. -
(2008) n=111

Bilhartz et al. -
(2015) n=48

Fredericks et NS
al. (2008)
n=25

Fredericks et -
al. (2010)

n=71

Hames et al. -
(2021) n=68

Jerson et al. -
(2013) n=9

Jakubowska- -
Winecka and

Biernecka

(2018) n=44

Wright et al. -
(2015) n=13

NS

NS

NS

NS

Male*
(intentional

only)

Older*

Older

Older*

Older*

NS

Older*

Older*

Lower*

NS

NS

Single parent*

Complex
psychosocial
circumstance*

NS

Note. * = Statistically significant finding (typically p<.05), category in brackets is associated with higher levels

of non-adherence. NS = Non-significant result. - = Not assessed in this study.

Race. Only Fredericks et al. (2008) investigated the association between race

(reported by service users) and adherence, finding no statistically significant relationship. It

may have been the small sample size and limited diversity (n=25, from only one transplant
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site) that meant they lacked sufficient power to detect an effect. A limitation of other studies
was their lack of consideration of race or ethnicity; whilst Annunziato et al. (2018) did
include ethnicity as a variable, they investigated its association with self-management and not
adherence (finding no significant relationship). The lack of clarity surrounding the potential
contribution race, ethnicity and/or culture may play in adherence behaviours creates an
opportunity for future research, with the need for caution in the meantime if attempting to

generalise existing findings to broader populations.

Sex and Gender. Whilst Berquist et al. (2006) found a greater proportion of female
service users in their non-adherent group (representing 62.2%), this was not statistically
significant. Furthermore, in Berquist et al’s (2008) study, female service users represented
only 54% of the non-adherent group (again non-significant) and logistic regression analyses
demonstrated gender was not predictive of adherence. Bilhartz et al. (2015), Fredericks et al.
(2008) and Hames et al. (2021) also found no significant relationship between gender or sex
and overall adherence, although the latter identified intentional non-adherence was more
prevalent in male service users (who also reported less worry, anxiety and emotional impact

of their diagnosis).

Overall, there is no compelling evidence from this review for a gender or sex

difference in adherence within this population.

Age. Despite different measures of adherence used, older service users were
statistically less likely to be adherent in five of the six studies who investigated this variable
(Annunziato et al., 2018; Berquist et al., 2008; Bilhartz et al., 2015; Fredericks et al., 2010;
Hames et al., 2021), with the sixth (Berquist et al., 2006) finding most of their non-adherent
group were greater than 18 years (approx. 55%), but not specifying if this was statistically

significant. Fredericks et al. (2010) found these correlations were significant with most but
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not all (SD of tacrolimus) of their adherence measures. However, their categorical analyses
did find significant differences between those aged < and >16 years on all measures.
Berquist et al. (2008) was the only study to include regression analyses; a strength that
crucially highlighted how the risk of non-adherence increased at a rate of 26% for every

additional year of age.

Reasons behind the significance of age are explored in most studies; it seems likely to
be a complex relationship and multi-faceted interaction given the significant associations also
found between age and other variables. For example, age was positively correlated with
greater perceived responsibility and self-management (Bilhartz et al., 2015, Fredericks et al.,
2010) and Hames et al. (2021) found older service users were more worried, anxious and

rated a greater level of concern and emotional impact of their condition.

Socioeconomic Status, Family Circumstances and Employment. Berquist et al.
(2006; 2008) found service users with a lower socioeconomic status were less likely to be
adherent, although this was only statistically significant in their 2006 study. They also found
those from single-parent households less likely to adhere, although only statistically
significantly so in 2008; 40% of their non-adherent group were from single-parent homes
compared to 18% in the adherent group. Despite this, single-parent homes were not
predictive of non-adherence using logistic regression (Berquist et al., 2008). The difference
between their study findings may be attributable to the reliance on reports from only service

user in 2008, but also by parent/guardian or clinician in 2006.

Hames et al’s (2021) clinical team identified eight service users requiring additional
professional support because of complex psychosocial circumstances (including domestic
abuse and strained family relationships). This group, albeit small, were statistically

significantly less likely to be adherent than the rest of the sample. They also identified no
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difference in employment status between adherent vs non-adherent groups, although no other

study investigated this variable to validate the finding.

Whilst comparison across studies is difficult considering different measures used,
there may be elements of an A&YA’s home environment that are associated with adherence,

which would benefit from future research.
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Table 9 summarises findings for the four variables grouped under the Disease and

Other Clinical Variables theme.

Table 9

Summary of Disease and Other Clinical Variables Found to be/not be Associated with

Medication Non-Adherence

Time Since .
Authors (date) - . Age at Transplant - Immunosuppressive
n = Sample Size Clinic Type/Site or Diagnosis Transplantat!on Regimen
or Diagnosis
Annunziato et al. - - - -
(2018) n=214
Berquist et al. - Older (at - NS (cyclosporine

(2006) n=97

Berquist et al. NS
(2008) n=111

Bilhartz et al. -
(2015) n=48

Fredericks et al. - -
(2008) n=25

Fredericks et al. - -
(2010) n=71

Hames et al. -
(2021) n=68

transplant)*

NS (at transplant)

NS (at diagnosis)

Jerson et al. - -
(2013) n=9

Jakubowska- - -
Winecka and

Biernecka (2018)

n=44

Wright et al. - -
(2015) n=13

Longer (since
transplant)*
NS (since
transplant)

NS (disease
duration)

vs tacrolimus)

NS (number of
medications and
dose of
prednisone)

Note. * = Statistically significant finding (typically p<.05), category in brackets is associated with higher

levels of non-adherence. NS = Non-significant result. - = Not assessed in this study.

Clinic Type or Site. Only Berquist et al. (2008) investigated whether clinic type

(main vs outreach) was associated with adherence, finding no statistically significant
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relationships. It would have been beneficial for the other two studies using data from
multiple sites (Annunziato et al., 2018 and Berquist et al., 2006) to explore this and provide

validation that medical or other clinical factors do not appear associated with adherence.

Age at or Time Since Transplant or Diagnosis. Hames et al. (2021) found no
significant relationship with age at diagnosis as did Bilhartz et al. (2015) for age at transplant.
However, Berquist et al. (2006) found a significant difference for age at transplant, with
mean ages of 9.12 years and 5.66 years for the non-adherent and adherent group respectively.
Furthermore, Berquist et al. (2008) found greater time since transplantation was one of only

two factors that predicted non-adherence using logistic regression.

Hames et al. (2021) used a different construct and population (diagnosis of AILD) as
opposed to date of transplant within other studies, and also had an older sample range.
Furthermore, Bilhartz et al. (2015) had a smaller sample size (n=48) in their cross-sectional
design, perhaps leaving them with insufficient timeframes or power to detect an effect
compared to Berquist et al’s (2006) larger (n=97) cohort study. It is therefore difficult to
draw definitive conclusions given the mixed results, although there does appear to be
sufficient justification to continue to investigate age at and/or time since transplant or

diagnosis in future research.

Immunosuppressive Regimen. Neither medication type (cyclosporine vs
tacrolimus) nor number of medications were found to be statistically significantly associated
with adherence by Berquist et al. (2006) or Hames et al. (2021), respectively. Although only
researched in two studies, the breadth of their samples in terms of age range and diagnosis

type suggests little evidence for an association.
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Personal Factors

Table 10 summarises findings for the five variables grouped under the Personal and

Parental Factors Theme.

Table 10

Summary of Personal and Parental Factors Found to be/not be Associated with Medication Non-

Adherence
Manfge;;ent / g;:g; Perceived Demonstrated
Authors (date) Allocation of Quality of Treatment Treatment Parental Attitude
n = Sample Size . 1ty /Regimen Skills /
Responsibility Life Knowledge Knowledge
(AoR) (HRQOL)
Annunziato et * (service user
al. (2018) n=214 responses) ) ) ) )
Berquist et al.
(2006) n=97 ) ) ) ) )
Berquist et al.
(2008) n=111 ) ) ) ) )
Bilhartz et al. * (parent
(2015) n=48 responses) ] ) i )
Fredericks et al. * (service user
(2008) n=25 - and parent - - -
responses)
Fredericks et al. NS (service NS (service
(2010) n=71 * (service user user) user and
responses) i *(parent parent i
responses) responses)
Hames et al.
(2021) n=68 - - - - -
Jerson et al.
(2013) n=9 - - - - -
Jakubowska- Accepting and
Winecka and overly protective
Biernecka - - - - (adherence), overly
(2018) n=44 demanding (non-
adherence)*
Wright et al. - - - - -
(2015) n=13

Note. * = Statistically significant finding (typically p<.05), category in brackets is associated with higher

levels of non-adherence. NS = Non-significant result. - = Not assessed in this study.



43

Initial Notes. Fredericks et al. (2010) developed a Transition Readiness Survey
(TRS), that included items on self-management, allocation of responsibility (AoR), perceived
regimen knowledge, demonstrated skills and psychosocial adjustment (service user and
parent versions). These have been separated for the discussion below into their specified
domains, which is supported by their Principal Component (PCA) and Cronbach alpha
analyses demonstrating internal consistency (although it should be noted that construct and

content validity were not established prior to the study).

Self-management and Allocation of Responsibility. Three papers explored the
relationship between self-management and/or AoR with adherence, which are discussed
collectively here due to their significant overlap. Table 11 summarises measures used, which

provides context to interpreting results.
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Table 11

Summary of Measures Used to Assess Self-Management and Allocation of Responsibility

Author Tool Used Authors’ Approach / Further Details
(date)
Service user and Authors used factor analyses to reduce the service user
parent/guardian versions of burden from' the full version (22-item; Annunziato et al.,
the Responsibility and 2013) to 13 items.
o Familiarity with IlIness _
= Survey (REFILS; Responfients selected one of three options; “Nfever”,
o Annunziato et al., 2011), “Sometimes” or “Always” (scored 1-3 respectively) to
= which includes questions indic?tedhgmr/] regularl)r/1 thehse[]vice user engageddin the i
] . specified behaviour, thus higher scores were indicative o
% :)?errct\é\;?/eddolr:ni;\?\fléézge or greater self-management by the service user.
% understanding, 2) Reliability was determined using Cronbach alpha for internal
[
< mﬁgzgemgg 8;&?6” consistency in addition to Kappa coefficient, and validity
relationships between through factor analysis.
adherence and total scores
were given.
It included 13 questions whereby service users (and
parent/guardian where relevant) selected whether the
parent/guardian assumes responsibility, responsibility is
™ A separate Allocation of shared, or the service user assumes responsibility (scored at
S Responsibility (AoR) one, two and three points respectively; thus higher scores
@_/ measure added to their indicated greater responsibility by the service user).
© Transition Readiness
1’3 Survey (TRS), administered  Principal Component analysis (PCA) extracted two
= routinely post-transplant components (self-management tasks and communication in
= biannually, developed by the service user survey and communication with healthcare
o the clinical team. system and self-management or awareness, in the parent
survey), all with stable loadings and Cronbach alpha scores
indicative of good internal consistency.
Their survey (TRS:A/YA; adolescent/young people)
consisted of 38 items using a likert scale, with higher scores
indicating increased skills acquisition or perceived presence
s of skills.
—
o
& TRS survey, developed by  Questions were grouped into four domains: Self-
= the clinical team. Management, Regimen Knowledge, Demonstrated Skills and
‘gn'a' Psychosocial Adjustment.
X
(&)
5 The self-management domain assessed AoR (distribution of
3 meditation-taking responsibility between the A& YA and
LL

parent/guardian).

The self-management and AoR measures used aimed to assess the service user’s (and

parent/guardian’s where relevant) perception of the A& Y A’s management of, and level of
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responsibility taken for, their condition. Bilhartz et al. (2015) found that parent/guardian
AOR responses had more significant correlations with adherence compared to service user
responses, indicating parental/guardian perception of their child’s responsibility was more
closely aligned with adherence behaviour than the service user’s own perception or report.
The authors found these relationships with adherence differed depending on the domain and

stage of transition, with the largest effect sizes in the ‘mid-transition’ stage (13—15 years).

Contrary to their hypothesis, Fredericks et al. (2010) found greater service user
perceived self-management and higher scores on the AoR subscales within their TRS were
associated with non-adherence (specifically proportion of immunosuppressant levels below
the target range and cyclosporine SD). However, they expressed caution in the interpretation
of the latter, considering the relatively small number of participants receiving this medication
as opposed to tacrolimus. They found no significant correlations between parental/guardian

responses and any measure of adherence.

Similarly, Annunziato et al. (2018) found A&Y As with greater perceived level of
responsibility (those who rated themselves “in charge”) were less likely to adhere to
medication and more likely to experience organ rejection. They proposed these unexpected
findings suggest A&Y As’ self-reports may not be an accurate reflection of reality. This was
further supported by Annuziato et al’s (2018) finding that discrepancy self-management
scores (where a service user endorsed greater self-management than their parent) was also
associated with both later non-adherence and transplant rejection, but parent scores alone

were not.

One limitation of the REFILS used by Annunziato et al. (2018) compared to the AoR

questionnaire used by Bilhartz et al. (2015) is that lower scores meant it was unclear whether
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greater responsibility lay with the parent or simply that no one was overseeing responsibility.

However, Annunziato et al. (2018) did benefit from a greater sample size.

These findings suggest there is some association between adherence and self-
management/AoR, yet the discrepancy between results raise questions about the reliability of

service user vs. parental/guardian reports at different ages.

Health Related Quality of Life. Only Fredericks et al. (2008) explored HRQOL in
relation to adherence, for which they used two measures due to variability in existing
literature and lack of evidence demonstrating predictive validity of available tools. They
found both service user and parent reported overall HRQOL scores were lower than
normative data for healthy children. They also identified that both service user and
parent/guardian poorer scores across eight domains and poorer service user scores from a
further nine domains across their questionnaires were statistically significantly associated

with greater variability in tacrolimus SD (indicative of non-adherence).

Regimen and/or Treatment Perceived Knowledge and Demonstrated Treatment
Skills / Knowledge. Fredericks et al. (2010) used their TRS to assess both perceived and
actual (“demonstrated”) knowledge. They found that whilst most A& Y As (90%) knew their
medication names, 73% could not state their correct doses, 51% could not state correct
timings and 41% were unable to describe the function of their prescribed
immunosuppressants. They also identified that whilst perceived knowledge increased with
age, demonstrated knowledge did not. However, neither service user nor parent perceived
nor demonstrated knowledge were statistically significantly associated with any measure of
medication adherence. One limitation of this study was the lack of investigation into service
user vs parent discrepancy score associations with adherence, as Annunziato et al. (2018) had

done with the REFILS.
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Parental Attitude. Jakubowska-Winecka and Biernecka (2018) found, within the
liver transplant group, two parental attitudes had a positive association with adherence;
Accepting and Overly Protective; whilst the Overly Demanding attitude had a negative
association. Interestingly, these patterns were not consistent across all disease types. Whilst
it is possible some of their statistically significant findings were Type | errors (multiple
comparisons were not controlled for), it may also provide evidence of a variation in the needs

and care requirements dependent on diagnosis.
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Mental Health and IlIness Perceptions

Table 12 summarises the five variables grouped under the Mental Health and Illness

Perception Theme.

Table 12
Summary of Mental Health and Iliness Perceptions Found to be/not be Associated with Medication

Non-Adherence

Authors (date) 0 - ocial
n = sample Depression Anxiety Ifiness Distress Psychosocia
size perceptions adjustment

Annunziato et - - - - R
al. (2018)

n=214

Berquist et al. - - - - i,
(2006) n=97

Berquist et al. - - - - -
(2008) n=111

Bilhartz et al. - - - - -
(2015) n=48

Fredericks et - - - - -
al. (2008)

n=25

Fredericks et - - - - NS
al. (2010)
n=71

Hames et al. NS (overall NS *“treatment NS -
(2021) n=68 adherence) control”

*(punctuality) NS (other illness

perceptions)

Jerson et al. - - - - -
(2013) n=9
Jakubowska- - - - - -
Winecka and
Biernecka
(2018) n=44

Wright et al. - - - - -
(2015) n=13

Note. * = Statistically significant finding (typically p<.05), category in brackets is associated with higher

levels of non-adherence. NS = Non-significant result. - = Not assessed in this study.
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Depression, Anxiety, Distress and Psychosocial Adjustment. Depression was
statistically significantly associated with one question within Hames et al’s (2021) adherence
questionnaire; that is, those with higher depression scores were less likely to be punctual in
taking medications. However, there was no significant difference between other individual
nor overall depression, anxiety or distress scores between the adherent and non-adherent
groups. Similarly, Fredericks et al. (2010) found no significant association between any
measure of adherence with psychosocial adjustment (a domain within their TRS). Itis
therefore difficult to say whether Hames et al’s (2021) isolated statistically significant finding
is valid or instead reflective of a Type | error, particularly given multiple comparisons were
not controlled for. It is also possible their comparatively low non-adherence prevalence was
indicative of under-reporting or that their cut-off applied for non-adherence (<80%) limited
their ability to identify other associations (Type Il errors). However, they did identify
associations between mood and clinical outcomes, specifically that those not in remission
were more likely to be depressed and express greater concern and worry about their

condition.

IlIness Perceptions. Hames et al. (2021) found no difference in illness perception
scores (thoughts and feelings about how someone makes sense of their illness and treatment)
between adherent and non-adherent groups, although a greater belief in the helpfulness of
prescribed treatment was significantly correlated with better adherence. Significant
correlations were also identified between blood tests (indicative of liver function and thus
potentially medication adherence) and other illness perceptions. Specifically, greater
reported level of understanding with higher (worse) AST (aspartate aminotransferase), and
ALT (alanine aminotransferase) results, and greater reported symptoms and emotional impact
of their condition with higher (worse) levels of bilirubin. Type I errors appear unlikely here

given stronger associations between illness perceptions and adherence found in other
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populations, including adult liver transplant recipients (O’Carroll et al., 2006) and adults with
asthma (Kaptein et al., 2008). The lack of significance between other illness perceptions with
adherence scores and blood tests results may instead be attributable to the comparatively low

adherence prevalence within this study, as described above.

Social Factors

Table 13 summarises the three variables grouped under the Social Factors theme.

Table 13

Summary of Social Factors Found to be/not be Associated with Medication Non-Adherence

Impact of Medication on

Authors (date) Other Priorities

n = Sample Size

Feeling “different” /

Being a Peer Mentor Striving to be Normal

Annunziato et al. - - R
(2018) n=214

Berquist et al. - - -
(2006) n=97

Berquist et al. - - -
(2008) n=111

Bilhartz et al. - - .
(2015) n=48

Fredericks et al. - - .
(2008) n=25

Fredericks et al. - - .
(2010) n=71

Hames et al. - - -
(2021) n=68

Jerson et al. NS - -
(2013) n=9

Jakubowska- - - -
Winecka and

Biernecka

(2018) n=44

Wright et al. - ++ ++
(2015) n=13

Note. NS = Non-significant result. - = Not assessed in this study. ++ = identified through

qualitative analyses.
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Being a Peer Mentor. Jerson et al’s (2013) peer mentor programme involved
attending a half-day training workshop facilitated by a clinical psychologist, before being
assigned a mentee who participants undertook recreational or education activities with.
Analyses found a reduction in the baseline mean tacrolimus SD, moving from above their
specified non-adherence threshold to an average within normal limits following participation.
However, this was not statistically significant. When the waitlist control group later
participated in the programme, they experienced a similar improvement (although this age

range was outside this review’s criteria, and results were also non-significant).

A strength in Jerson et al’s (2013) study was the experimental design. Whilst this was
limited by lack of randomisation, chi-square analyses demonstrated control and experimental
groups were not significantly different in baseline characteristics. It is possible the lack of
significance in their findings is attributable to the small sample size, and it may therefore
have been helpful to conduct individual analyses on score changes, such as the Reliable

Change Index (Jacobson & Truax, 1992).

Feeling “Different” / Striving to be Normal. Wright et al’s (2015) qualitative
analyses identified a theme of “triggers of difference”. Service users described a sense of
distance between them and healthy peers because of illness symptoms, a visible scar, lifestyle
requirements (such as advice not to drink excessive alcohol) and medication. An ongoing
struggle to fit in was also described, including a reluctance to disclose details of their liver
transplant to be viewed as “normal” by peers. Given taking daily medication was viewed as a
marker of being “different”, deliberate non-adherence was seen by some as a way of taking
back control. This appeared strong enough to outweigh existing knowledge or understanding
about the benefits of taking medication. Only one quantitative study (Hames et al., 2021) had
a specific measure of intentional adherence, suggesting further investigation into this would

be beneficial.
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Impact of Medication on Other Priorities. Participants in Wright et al.’s (2015)
study also described the interference taking daily medication had on participation in social
activities, such as attending sleepovers and consuming alcohol. This included practical
challenges such as not being home when due to take medication. Others talked about
prioritising important social activities over medication, which appeared easier when they

were feeling well.

A benefit of Wright et al’s (2015) qualitative design was the ability to explore
individual experiences regarding liver disease. However, they recognised a limitation was
the relatively short interviews (30-45 minutes) that, because of being undertaken when

attending routine appointments, were sometimes cut short.
Discussion

This review provides a unique insight into the existing, albeit limited, literature within
this population and identified 23 variables across five themes that were investigated in terms
of their relationship with medication adherence. Inconsistency in the way adherence was
measured, what constituted “non-adherence” and the associated broad prevalence range
introduced complexity when comparing results. This was likely due to the variability in
importance of aspects such as correct timings and dosage depending on the condition and
individual (Shemesh, 2004), together with the lack of an accepted and consistently used

validated measurement tool (De Geest & Vanhaecke, 1999).

Being older appeared most strongly associated with non-adherence. However, the
fact older A&Y As rated themselves as more responsible indicates perception at this age is not
necessarily a reliable indicator of subsequent adherence behaviour. Similarly, whilst
perception of disease and treatment understanding increased with age, “demonstrated

knowledge” did not (although the latter was only researched in one study). This risk is
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exacerbated by the demonstration through self-management and AoR measures that A&YAs
received less input and monitoring from parents at this age. This pattern appears consistent
with literature from other transplant types (Danziger-lsakov et al., 2016). Developmental
literature may also provide an explanation; for example, the tendency to take greater risks
(Dahl, 2004) and be more socially influenced in decision-making (Weigard et al., 2014) in

later adolescence.

Results from this review also suggest social and family/parental factors and poorer
HRQOL may be associated with lower reported adherence. It is understandable that families
living in complex circumstances may find it difficult to provide an adolescent with the level
of support found to be associated with positive adherence behaviours in other populations
(adolescents with epilepsy, Gabr & Shams, 2015, for example). Hanghgj and Boisen (2014)
identified from their review across multiple chronic disease types that family stress, conflict
between parent and adolescent and a reported lack of support and/or understanding from
parents, were associated with non-adherence. Existing literature in other populations also

supports the findings regarding HRQOL (e.g. La Greca & Bearman, 2003).

There were no significant relationships found between overall reported adherence and
mental health, which contradicts literature from similar populations. For example,
Sockalingham et al. (2012) found adults with AILD experiencing anxiety or depression were
less likely to be adherent and similarly Burra et al. (2011) found psychological distress was a
risk factor for non-adherence in adolescent liver transplant recipients. There was only one
significant association between illness perceptions and adherence. This contradicts literature
in other populations such as adults with a chronic skin condition (Pavon Blanco et al., 2019)
and adult outpatients (Wu et al. 2014), together with the underlying theoretical premise of the
CSM that illness perceptions are fundamental to shaping behaviour such as adherence. It

may be that these relationships do not exist within this population, perhaps due to the
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interaction developmental differences in A&YAs may have with illness perceptions.
However, these variables were not researched extensively across the papers in this review and
methodological or design constraints may have limited the ability to detect effects. The
contradiction with other literature justifies their inclusion in further research, ideally with a

broader range of liver disease diagnoses and greater sample size.

There were also other demographic factors not significantly associated with adherence
in this review that contradicts literature from other populations. For example, with regards to
race and ethnicity, which was only investigated in terms of its relationship with adherence by
Fredericks et al. (2008). Their non-significant finding contrasts with Tucker et al. (2002),
who identified African Americans post renal transplant were less likely to be adherent than
White adolescents. Given evidence for systemic differences in health outcomes for different

racial groups (Nazroo, 2003), this appears an important topic for future research.

It has been suggested possible gender differences in adherence may be due to side
effects of immunosuppressant medication on physical appearance (such as weight gain and
swollen face) being more difficult for girls to manage given gender differences in body image
and associated self-esteem (Furnham et al., 2002). This appears plausible given female
service users were significantly more likely to be worried, anxious and emotionally impacted
by their diagnosis (Hames et al., 2021). However, no study found a significant overall
relationship between gender and adherence in this review, suggesting no association in this
specific population. However, it would be beneficial to explore this in future research, given
the association between gender and other variables and relationship identified in other

populations.

A consistent limitation throughout the papers in this review was their lack of explicit

reference to health behaviour theory. This, together with contradictory results and/or limited
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focus on certain variables makes it difficult to draw firm theoretical conclusions. For
example, limited significant findings by Hames et al. (2021) and lack of focus on illness
perceptions in other studies mean conclusions about the application of CSM is restricted.
Similarly, mixed results with regards to demographic factors, mood and limited attention on
variables such as disease and medication knowledge, provide similarly poor evidence for the
relevance of the HBM. However, the differences identified above between this review’s
findings and literature from adult populations do justify the need to better consider
developmental factors (many of which are not incorporated within these theoretical models
and may in part explain the lack of explicit reference to them) as patterns of variables

associated with adherence appear different in these age groups.

A range of methodological constraints were identified. Most notable was the lack of
validated tool use, small sample sizes and limitations that certain design and/or analysis
approaches introduced; specifically, the reliance on retrospective data and lack of predictive
statistics, meaning only associations and not causations were generally identified. However,
the breadth of designs included in this review are beneficial in making interpretations. For
example, the qualitative findings by Wright et al. (2015) provide helpful context to
quantitative results from the other nine papers. A&YAs’ descriptions of their experiences
help highlight the understandable challenges experienced at this age and explain certain
behaviours (such as needing to “take back control” perhaps leading to intentional non-
adherence, identified by Hames et al., 2021). Furthermore, Jakubowska-Winecka and
Biernecka’s (2018) study (a unique strength of which was their comparison of liver transplant
recipients with groups diagnosed with other disease types), demonstrated the variation in

challenges faced by and subsequent clinical needs in different populations.
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Clinical Implications

This review identified characteristics that may be associated with greater vulnerability
to non-adherence, including demographic variables easily discernible within routine clinics.
This may help clinicians identify service users and families who might benefit from more
support, particularly given the suggestion that certain parental attitudes, socioeconomic
factors and other family setup/situations may be associated with non-adherence. This also
highlights the importance of involving and supporting family members as part of routine
clinical care, together with a more individualised assessment given the range of potentially

interacting factors.

There also remain questions over the reliability of service user vs. parent/guardian
reports, particularly when assessing self-management skills and responsibility for self-care.
It would therefore be beneficial, where possible, to obtain (and compare) measures from both
parties if the service user consented, although the feasibility of this may be reduced where
A&Y A over 18 years are seen in adult clinics. Comparison of medication adherence
prevalence also indicates how varied estimations can be when using different tools,
suggesting a multi-method approach is most beneficial within routine clinics, if possible.
Clinicians should also be aware of the novel finding by Hames et al. (2021) that A& Y As are
more likely to take medication in the lead up to appointments. This raises concerns about the
reliance on liver function tests as an indication of adherence and the likelihood of increased

non-adherent behaviour outside of these times.

There appears significant potential for self-management skills to be a target within
young adult services to address the discrepancy between A&Y A perceived and actual skills
in this area. Finally, this review has highlighted how unhelpful it may be to rely simply on

age as an indicator for transition readiness, given older A&YAs are less likely to adhere.
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Research Implications

Jakubowska-Winecka and Biernecka’s (2018) finding of variation in results by
diagnosis demonstrate the importance of conducting research into A&Y As with different
chronic conditions separately. However, this review has also highlighted that, within
hepatology, the focus to date has predominantly been on transplant recipients, yet there are
many other A&Y As living with chronic liver disease and/or awaiting transplant who would
benefit from comparable research attention. The small literature pool is perhaps also
associated with the lack of validated tools for assessing both adherence and other measures,

leaving a significant area of scope for future research.

The development and evaluation (through experimental studies) of programmes
designed to improve adherence would also be beneficial and help complement the promising
findings by Jerson et al. (2013). These studies would benefit from a larger sample and
randomised controls, together with a focus on identifying what underlies any improvement in
adherence found. Wright et al.’s (2015) identification of a theme around feeling “different”
appears to help unpick the nature of the relationship identified by Jerson et al. (2013),
demonstrating the importance of also conducting further qualitative research (ideally with a
larger sample, broader inclusion criteria and less restrictive environment for interviews).
There also appears to be a gap in co-produced research, particularly given the combination of
difficulties described by A&Y A within Wright et al’s (2015) study, known potential
connotations associated with terminology such as “adherence” and developmental challenges
faced by this age group. Helping A&YA clarify for themselves what their goals and values
are in relation to disease management and working more collaboratively to design

interventions that support them in achieving this might therefore be beneficial.
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A large, prospective and multi-site cohort study would likely be of most benefit in
future quantitative research, although it is recognised that cost and time constraints may be
prohibitive. This would help address limitations of the retrospective studies within this
review (such as variability between data collection times and inability to control for
confounding variables) and provide greater scope to use validated measures. This could also
explore findings that remain unclear, such as the association certain demographic and clinical
factors have with adherence behaviours, together with including variables that have received
less attention, such as race and ethnicity, mental health and illness perceptions. It would
allow for multivariate regression analyses to identify predictors of adherence, together with
exploring the distinction between intentional versus non-intentional and patterns of adherence
over time. Berquist et al. (2006) recognise the benefit future research could have if used to
create and test a model to predict non-adherence within this population. A larger sample
using participants with various liver disease diagnoses would be helpful, given the heavy

focus to date on liver transplant recipients only.

Conclusion

This review identified two variables (current age and time since transplant/diagnosis)
associated with, in addition to others potentially associated with, non-adherence. This has
resulted in significant considerations for clinicians that may help reduce risk within this
vulnerable age group, together with opportunities for future research to address
methodological constraints and gaps within the existing limited literature pool. Further
research would help clarify inconsistencies and help unpick what appears to be a complex
interaction between adherence and multitude of demographic, disease and other personal

variables.
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Abstract

Purpose: There is little understanding of the poorer medication adherence observed in
adolescents and young adults, which can result in significantly worse clinical outcomes
compared to both adults and children with chronic liver disease. This project aimed to
investigate the relationships between demographic factors, clinical variables, mood and
ilIness beliefs and medication adherence including testing a predictive model informed by

empirical literature, the Common Sense and Health Belief Models.

Methods: Retrospective cross-sectional (n=292) and longitudinal (n=73) clinical and self-
report data from service users (16-25 years) receiving treatment at a Young Adult Liver
Service for a range of chronic liver diseases were used. Correlational and categorical
analyses was conducted to assess relationships with medication adherence, and structural
equation modelling used to investigate the fit of a hypothesised model before this was

refined in exploratory analyses.

Results: In line with the hypotheses and previous literature, adolescents and young adults
who were older, older at time of transplant / diagnosis and who reported a greater
emotional impact of their condition appeared to be at a higher risk of not adhering to
medication. Other factors were also potentially associated with adherence, although results
were mixed; other hypotheses and the original proposed model were either not supported

or only tentatively so.

Conclusions: Future research is needed to validate findings, further investigate the
appropriateness of the theories applied and refine the predictive model, given overall fit
indices of the revised version were just short of specified thresholds and this analysis was
exploratory. However, there are considerations clinicians working with this population

should be aware of that may help improve adherence and associated clinical outcomes.

Keywords: Liver disease, liver transplant, adherence, adolescence, young adult
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Introduction

The aetiologies of paediatric liver diseases are typically different to those diagnosed
in adulthood (D’ Agata & Balistrei, 1999). Managing a liver disease diagnosed in childhood
or adolescence (such as auto-immune liver disease [AILD], biliary atresia, non-alcoholic fatty
liver disease, metabolic conditions and/or a liver transplant) requires lifelong monitoring with
hospital visits and blood tests, daily medications and/or lifestyle changes (Arya & Balistreri,

2008).

Unfortunately, outcomes for adolescents and young adults (A&Y As) with chronic
liver disease are poorer than those for children and adults with similar clinical prognoses
(Dharnidharka et al., 2015; Ebel et al., 2017). This may include relapse or exacerbation of
their condition (e.g. in AILD) and complications such as organ rejection and death (after liver
transplantation); thought associated with the greater prevalence of medication non-adherence
at this age (Berquist et al., 2006, Sudan et al., 1998). Medication non-adherence has also
been associated with lower health-related quality of life, greater parental emotional distress,
reduced family cohesion and restrictions in school and education activities (Fredericks et al.,
2007). Furthermore, increased medical care utilisation results in heightened costs to health

systems and wider economy (Cleemput et al., 2002).

Adherence refers to the level a service user’s behaviour follows recommended
medical advice (World Health Organisation [WHO], 2003), and is recognised as complex and
multi-faceted (Sabate” & Sabate’, 2003). In this study, it refers to the extent service users
take their medications as prescribed (Haynes et al., 2005); selected due to the reliance on
medication to keep many liver diseases in remission, with non-adherence to treatment having

significant consequences on service user outcomes.

The WHO (2003) emphasised the need to move away from the term “compliance”

towards “adherence” to avoid the suggestion that blame lies with the service user for their
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behaviour and that they are simply required to passively obey medical instructions, yet it still
appears to be used clinically in some circumstances. It is acknowledged that “adherence”
still does not necessarily reflect a person-centred approach and from a psychological
perspective may be perceived to infer a paternalistic undertone (Christensen, 2004) and
power imbalance between clinician and service user (Bissonnette, 2008). However, it is used
throughout this paper to remain consistent with existing literature and ensure it speaks to the
wide audience for whom it is hoped the findings will be beneficial (psychologists,

hepatologists, other allied health professionals and researchers).

Developmental theory and empirical research have demonstrated adolescence is
associated with significant physical, social, emotional and cognitive changes, culminating in
the assumption of adult responsibilities and roles (Choudhury, 2010). It is a period that more
recently is considered to stretch into the mid-twenties (Sawyer et al., 2018), associated with
increased risk-taking (Dahl, 2004), greater social sensitivity (Blakemore & Mills, 2014),
concerns around body image (Friedman & Litt., 1987) and wider (specifically social)
influences on decision-making (Weigard et al., 2014). Experiencing a chronic illness during
adolescence may therefore understandably introduce additional social restriction, pain and
worry relative to healthy peers (Suris et al., 2004), perhaps explaining the higher levels of
anxiety and depression seen in this group (Hames et al., 2016; Pinquart & Shen, 2011).
Symptoms, restricted functioning and complex treatment regimens may interfere with
numerous facets of adolescent life and cause frustration during this transitional stage of
psychosocial development and rapid growth (Suris et al., 2004). The inherent challenges
associated with this period mean it is not surprising adherence rates are poor (Litt & Cuskey,
1980); non-adherence being four times higher in adolescents than adults following liver

transplant, for example (Shemesh, 2004). Prevalence estimates vary depending on age range
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and measurement tools but appear to be around 17-40% from self-reports (Berquist et al.,

2006; 2008; Bilhartz et al., 2015; Fredericks et al., 2008; Hames et al., 2021).

Research into approaches to increase adherence in A&Y As with liver or other chronic
diseases has included education, counselling, medication dose adjustments and/or
simplification, yet this has been limited and interventions have not yet yielded significant
improvements (Burra et al., 2011). This indicates the need for a greater understanding of
adherence behaviour and more multi-faceted approach, although it is acknowledged this is
complicated by the inconsistency of adherence measurement approaches and range of what
constitutes “non-adherence” (Dobbels et al., 2005). Furthermore, the finding that mental
health difficulties associated with chronic diagnoses can vary depending on disease type
(Pinquart & Shen, 2011) means research from different clinical populations is not necessarily
transferrable. Enhanced medical interventions for paediatric liver diseases have only recently
resulted in improved survival rates (Vajro et al., 2014), which also may explain why this
population has received comparatively less research attention than A&Y As with other

chronic diseases (e.g. diabetes).

There have been attempts to conceptualise the factors underlying medication
adherence, although a common limitation in A&Y A research is the lack of explicit reference
to a theoretical framework (McGrady et al., 2015). Health behaviour theories that appear to
have been applied most in this or similar populations are the Common-Sense Model of Self-
Regulation [CSM] (Leventhal et al., 1980, Leventhal et al., 1984) and Health Belief Model

(Becker, 1974).

The CSM (Figure 1) suggests individuals develop cognitive representations (or
perceptions), to make sense of their health threat (Leventhal et al., 1980). It is proposed

individuals process these through: interpretation (forming perceptions based on factors such
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as understanding of the disease/treatment and experience of symptoms); coping procedures to
reduce the threat (medication adherence has been identified as a problem-focused strategy
[Brandes & Mullan, 2014]); and, appraisal (analysis of the subsequent outcome) (Hagger &
Orbell., 2003). In parallel are the emotional representations one makes, which may be

associated with anxiety or depression elicited by the disease (Diefenbach & Leventhal, 1996).
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Figure 1
The Common-Sense Model of Self-regulation (Adapted from Hagger & Orbell, 2003)
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Research is limited but the application of the CSM in other conditions within A&YA
has been beneficial, for example diabetes (Edgar & Skinner, 2003) and cystic fibrosis (Bucks
et al., 2009). These often require a high level of treatment adherence (like liver disease) and
for the latter also has cosmetic implications, making them of particular relevance.
Furthermore, Hames et al. (2016) conducted one of the first studies into illness perceptions, a
critical component to the CSM, in A&Y As with liver disease. Although they did not
investigate adherence, they found significant correlations between depression and anxiety,
and specific illness perceptions. A later publication by Hames et al. (2021) found an
association between adherence and one illness perception (regarding treatment control),

although this was in a relatively small sample (n=68) and included only those with AILD.
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There are mixed results as to the predictive ability of components of CSM on adherence.
Jones et al's (2016) review found six of nine studies demonstrated improvements in
adherence through interventions based on the CSM. However, in their 2013 meta-analyses,
Brandes and Mullan found only small effects for the ability of illness perceptions to predict
adherence in chronically ill patients (although there were no studies on those with liver
disease included). This highlights the potential limitations of the CSM and need to include

other variables found to be associated with adherence in any future predictive models.

This leads to the importance of considering a second theory. The HBM (Figure 2), is
similar in that it proposes health perceptions (such as perceived severity of the threat, benefits
and barriers to the behaviour in question) underly an individual’s willingness to engage in a
certain behaviour. Whilst the literature behind specific illness perceptions within the CSM
appears more developed, the HBM more explicitly details the role other variables may play
that the CSM does not (such as demographics; found to be associated with adherence within
this project’s population; see Table 2). The HBM has been successfully used to support the
explanation or prediction of medication adherence in research in A&Y As with other

conditions such as diabetes (Bond et al., 1992) and cystic fibrosis (Dempster et al., 2017).



Figure 2

The Health Belief Model (adapted from Rosenstock et al., 1988)
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Purpose of this Study

The limited literature within this population combined with a lack of explicit
reference to theoretical models demonstrates the need for further research into the interaction
between liver disease, treatment, adherence and the complex cognitive, social and emotional
changes occurring during adolescence. This study will build on existing research that uses
some of the same data (Hames et al., 2016, 2021), taken from a UK young adult liver service
(16-25 years) to investigate the relationships between demographic, clinical, mood and illness
perception variables and adherence. It is distinct from previous research due to its larger
sample, inclusion of a wider selection of liver disease diagnoses, investigation of more

variables, use of longitudinal data and development of a predictive model.

It will also draw more explicitly upon theory; it is not unreasonable to assume that the
unique experiences during A&YA development may contribute to the development of illness
perceptions and thus shape that individual’s behaviour. However, the CSM’s lack of explicit
reference to additional factors found to be relevant within this study’s population justifies the
need to be informed by both the CSM and HBM theoretical models (although at this stage,
only some of the main theorised pathways), in addition to empirical findings that have not

explicitly referenced a theoretical framework.

The selected approach for the predictive element of this study is a structural equation
model (SEM) where multiple factors can be included in parallel (given there is insufficient
empirical evidence as this stage to justify a moderated mediation model, for example), and
the model subsequently refined in a more exploratory nature (Byrne, 2016). Helpful
methodological SEM examples in the context of adherence, which influenced the approach
taken in the current study, included Knowles et al. (2017) in adults with irritable bowel

disease and De Las Cuevas (2017) in adult psychiatric outpatients.
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The age group (16-25 years) is in line with recent definitions of adolescence and
evidence that the neurological developments associated with this period stretch into the mid-
twenties (Casey et al., 2008; Sawyer et al., 2018), together with literature suggesting older
A&Y As are most vulnerable to non-adherence and poorer clinical outcomes (Ebel et al.,

2017).

It is hoped this research will be beneficial clinically and academically. Specifically,
findings will inform service provision in young adult liver services (and potentially services
for A&Y A with other chronic conditions) in the hope of improving care and subsequent
physical health outcomes in line with NHS values ‘commitment to quality of care” and
‘improving lives’. It is also hoped findings will help fill research gaps regarding adherence in
this population and contribute to existing literature surrounding the application of theoretical

frameworks (specifically the CSM and HBM) to this unique period of development.

Hypotheses

Hypotheses are grouped into four sections, detailed along with their empirical and/or
theoretical justification in Table 1. The first section regards prevalence of mental health
difficulties; that is, A&Y As with chronic liver disease will present with higher rates of

anxiety and depression than the general A&Y A population (1a).

The second concerns the associations between a range of demographic, clinical and
mood variables and adherence. Specifically, it hypothesises that greater symptoms of anxiety
and depression will be associated with specific perceptions about illness (2a) and poorer
adherence (2b). Other variables hypothesised to be associated with poorer adherence include
worse liver function blood tests (2c), specific illness perceptions (2d), older age at diagnosis
or transplant (2e), older age (2f), lower socioeconomic status (2g) “supportive” as opposed to

“treatment” medication (2h), and female gender (2i). Females are also hypothesised to report
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greater symptoms of depression, anxiety and more maladaptive illness perceptions than male

service users (2)).

Section 3 includes the hypothesis that Model A (Figure 3), which contains variables
detailed in Hypotheses 2b-i, will be predictive of adherence. Finally, section 4 concerns a
smaller subset of longitudinal data where it is anticipated specific illness perceptions and
greater symptoms of depression and anxiety at timepoint 1 will be associated with lower

adherence scores (4a) and poorer physical health markers (4b) at timepoint 2.
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Hypotheses and Their Theoretical and/or Empirical Justification

No.

Hypothesis

Theoretical and/or Empirical Justification

Section 1: Adherence Prevalence

la

Adolescents and young adults (A&YAs) with
chronic liver disease will present with higher
rates of anxiety and depression than the general
A&Y A population (the latter being taken from
existing literature).

This will be a replication of Hames et al’s (2016) analyses, with a larger and broader sample, who found
that 17.7% participants screened positive for anxiety and/or depression. They compared this to Green et
al. (2004) who found between 4-6% of the general A&Y A population in the UK screened positive (note
different methodologies were used).

Higher rates of anxiety and depression have also been demonstrated in young people with other chronic
health conditions (see Pinquart & Shen, 2011 for a meta-analysis).

Section 2: Relationships between Adherence, Demographic, Clinical, Mood and IlIness Perception Variables

2a

Symptoms of depression and anxiety will be
positively correlated with specific perceptions
about illness, including ‘impact of the illness on
their life’ (Brief IlIness Perception
Questionnaire; BIPQ, Broadbent et al., 2006;
Question 1), ‘how much are symptoms
experienced’ (BIPQ Question 5), ‘level of
concern about the illness’ (BIPQ Question 6)
and the ‘emotional impact of the illness’ (BIPQ
Question 8), and negatively correlated with
‘level of perceived personal control’ (BIPQ
Question 3). Anxiety may additionally be
positively correlated with ‘how long you think
your condition will continue’ (BIPQ question 2)
(note that correlational analyses will be
undertaken for all eight illness perceptions
within the BIPQ but significant results are only
anticipated for those specified).

The Common-Sense Model of Self-Regulation (CSM, Leventhal et al., 1980, Leventhal et al., 1984)
suggests illness perceptions can influence emotional problems. It also suggests coping skills can mediate
some of these relationships, although this is not examined within this study.

This will be a replication of Hames et al’s (2016) study with a larger and broader sample, who found that
higher levels of depression were associated with increased scores in questions 1, 5, 6 and 8 on the BIPQ
and reduced scores on question 3. Higher levels of anxiety had the same associations with BIPQ
questions as depression, in addition to higher anxiety scores also being positively correlated with higher
scores in question 2.

Literature into other chronic health conditions have found similar patterns of results using the BIPQ and
measures of anxiety and depression. For example, Blanco & Weinman (2018) in adults with a chronic
skin condition and Wu et al. (2014) in adult hospital outpatients. Muscat et al. (2020) found illness
beliefs (specifically questions 2,3,5 and 8) were the strongest predictors of distress in adults with chronic
kidney disease.
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No.

Hypothesis

Theoretical and/or Empirical Justification

2b

Higher rates of depression and anxiety will be
correlated with poorer self-reported medication
adherence.

This will be supported by categorical analyses,
with the non-adherent group (reportedly taking
their medication <80%) having significantly
higher (worse) scores for depression and anxiety
than the adherent group (>80%).

The CSM suggests illness beliefs, emotional problems and behaviour (such as medication adherence) can
impact and interact with each other. In A&YAs with AILD, Hames et al. (2021) found those with higher
depression scores were less punctual in taking medication but found no other associations between other
aspects of adherence with either depression or anxiety.

However, Sockalingham et al. (2012) did find adults with AILD experiencing depression or anxiety were
less likely to be adherent to medication and psychological distress was also identified as a risk factor for
non-adherence in A&YA liver transplant recipients in Burra et al’s (2011) literature review. Similar
results have been found in other chronic conditions, for example: Bautista et al. (2012) found that in
adults with hypertension, those with at least mild depression and anxiety were 2.48 and 1.59 times
respectively more likely to become non-adherent in the following 3 months. Annunziato et al. (2018)
has suggested that those experiencing mental health difficulties can find it difficult to engage with health
services and adhere to treatment, which can impact their quality of life and result in poorer physical
health outcomes

2c  Higher self-reported medication adherence will Poorer physical health and clinical outcomes have consistently been found to be associated with non-
be correlated with better physical health markers adherence to medication in A&Y As with liver disease and/or post liver transplant. For example,
(liver function blood tests). Annunziato et al. (2018) and Bilhartz et al. (2015) found an association with episodes of rejection
(evidenced by biopsy), and Fredericks et al. (2010) and Hames et al. (2021) with liver function blood
This will be supported by categorical analyses, tests.
with the non-adherent group (<80%) having
significantly (worse) liver function results than
the adherent group (>80%).
2d  llIness perceptions identified in Hypothesis 2a The CSM suggests illness beliefs, emotional problems and behaviour (such as medication adherence) can

will be correlated with poorer self-reported
medication adherence in the same direction as
2a. That is, higher scores in BIPQ questions
1,5,6,8 and lower scores in question 3 will be
associated with poorer self-reported adherence.

impact and interact with each other. The Health Belief Model (HBM, Becker, 1974) also recognises the
role individual perceptions may have on the perceived threat of an illness and subsequent likelihood of
taking action.

Hames et al. (2021) found only the level of perceived “treatment control” was associated with adherence,
although their sample only included A&Y As with AILD. In other populations, illness perceptions have
been associated with adherence but the specific questions reaching significance varied. In adults
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No. Hypothesis Theoretical and/or Empirical Justification
This will be supported by categorical analyses, following liver transplant, for example, O’Carroll (2006) found beliefs about consequences (BIPQ
with the non-adherent group (<80%) having question 1), emotional effect (8) and medication (4) were associated with adherence. In Kaptein’s
significantly higher scores in BIPQ questions (2008) meta-analyses in people with asthma, they found illness perceptions were correlated with and/or
1,5,6 and 8 and lower score in BIPQ question 3,  could predict adherence. Results supported Mc Sharry et al’s (2011) meta-analyses who found that in
than the adherent group (>80%). people with diabetes, various illness perceptions were associated with and/or could predict adherence,
particularly Identity (5), Personal Control (3) and Concern (6).
The five illness perceptions specified were selected (out of the potential eight) as these were the ones
found to be associated with depression and/or anxiety by Hames et al. (2016) within a comparable
population and most consistently associated with adherence in other studies, albeit in different
populations. However, this is speculative given the limited literature within this population.
2e  Age at diagnosis / transplant will be negatively Berquist et al. (2006) found an older age at liver transplant in A&Y As was associated with poorer
correlated with self-reported adherence. adherence, but this was not supported by Hames et al. (2021) who found no significant association
between adherence and age at diagnosis in A&YAs with AILD. Yazigi etal. (2017), do however
This will be supported by categorical analyses, suggest age at transplant is important to understand adherence behaviour as transplantation may cause an
with the non-adherent group (<80%) having a increased level of ‘uncertainty and vulnerability’ at this more sensitive age.
significantly older mean age of diagnosis /
transplant than the adherent group.
2f  Age will be negatively correlated with self- Older age has consistently been found to be associated with poorer adherence in A&YAs with liver

reported adherence.

This will be supported by categorical analyses,
with the non-adherent group (<80%) having a
significantly older mean age than adherent
group.

disease and/or after transplant (Annunziato et al., 2018; Berquist et al., 2006, Bilhartz et al., 2015;
Fredericks et al., 2010). However, Shemesh et al. (2011) found age did not impact whether A&YA
transplant recipients were more likely to be adherent and Berquist et al. (2006) and Fredericks et al.
(2010) found non-significant associations for age.

Using some of the same data that will be included within this study (only those with AILD), Hames et al.
(2021) found age was inversely associated with adherence. It would be helpful to ratify this within a
larger population and across other liver disease types.

29

Service users with a lower socioeconomic status
will be less likely to be adherent than those with
a higher socioeconomic status.

Berquist et al. (2006) found A&YAs of a lower socioeconomic status post liver transplant were less
likely to be adherent, with similar (yet statistically non-significant) results in their 2008 study. Dobbels
et al. (2005) similarly found A& YA transplant recipients with a lower socioeconomic status were
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No.

Hypothesis

Theoretical and/or Empirical Justification

significantly less likely to be adherent (although indicators used across studies vary, and in the latter
included whether the: family received benefits; parents didn’t have a college degree or the A& YA lived
with only one parent).

A&YAs post liver transplant living in single-parent families were also found to be less adherent by
Berquist et al. (2008, and similarly in 2006 yet this result was not statistically significant). Whilst not
necessarily a reflection of socioeconomic status, other psychosocial factors have also been associated
with a greater chance of non-adherent behaviour in A&YAs with AILD (Hames et al., 2021).

2h

Service users prescribed “Treatment” will be
more likely to be adherent than those prescribed
“Supportive” medication, in categorical
analyses.

Immunosuppressant (classified as a “treatment” medication) side effects, which can include weight gain,
hirsutism and mood changes have been associated with non-adherence (Fredericks et al., 2008).

However, theoretically, the CSM and HBM would suggest a greater perceived threat of the disease (i.e.
more likely in those prescribed “treatment” rather than “supportive” medication) would increase the
likelihood of engaging in protective health behaviours, such as medication adherence.

2i

Female service users will report lower adherence
than male service users in categorical analyses.

Sex and gender have been found to be associated with adherence in some studies in other populations
(e.g. female adult renal transplant recipients; Frazier et al.,1994). It was suggested that this may have
been due to side effects of immunosuppressants on physical appearance having more of an impact on
female service users. However, other studies in A&YAs with liver disease and/or post liver transplant
found no association between sex or gender and adherence (Berquist et al., 2008, Bilhartz et al., 2015,
Fredericks et al., 2008). Berquist et al. (2006) found female adolescents were more likely to be
nonadherent than males following liver transplant, but this result was non-significant.

2]

Female service users will report greater
symptoms of depression, anxiety and more
maladaptive illness perceptions than male
service users.

Hames et al. (2021) found female service users were more likely to be worried, anxious and emotionally
impacted by their diagnosis than male service users, using some of the data within this study. Greater
mental health difficulties are generally reported by female A&Y As throughout the general population
(Sen, 2004).
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Section 3: Predictors of Adherence using Structural Equation Modelling

3a A model (A; Figure 3) involving multiple The CSM suggests illness stimuli (such as clinical variables) and subsequent illness beliefs and
variables (specifically illness perceptions, emotional problems may impact that individual’s behaviour (i.e. medication adherence). The HBM also

anxiety, depression, socioeconomic status, age recognises the importance of individual perceptions on that individual’s level of perceived threat and
of diagnosis or transplant, age, medication type  subsequent likelihood of taking action (such as adhering to medication), in addition to the potential role

and gender) will be predictive of self-reported demographic variables may play in modifying this relationship.
medication adherence (in the directions specified
in Section 2 hypotheses). Berquist et al. (2006) identified the need for future research in this population to include the creation and

testing of a model to predict non-adherence. It would be helpful to develop this informed by theory
(specifically the CSM and HBM) and other empirical evidence.

Section 4: Associations Between Mood and IlIness Perceptions at Timepoint 1 with Adherence and Physical Health at Timepoint 2

4a  Higher scores for certain illness perceptions Whilst literature in this population is limited, illness perceptions specified within the CSM have been
(BIPQ questions 1,5,6,8), depression (PHQ) and  found to have a predictive role of adherence in various populations (Kucukarslan, 2012)
anxiety (GAD) and lower scores for BIPQ
guestion 3 at timepoint 1 will be associated with
lower adherence scores.

4b  Higher scores for certain illness perceptions Whilst literature in this population is limited, illness perceptions specified within the CSM have been
(BIPQ questions 1,5,6,8), depression and anxiety found to predict health outcomes in other disease types, such as those with pre-dialysis chronic kidney
and lower scores for BIPQ question 3 at disease (Muscat et al., 2020) and diabetes (Vedhara et al., 2016).

timepoint 1 will be associated with worse liver
function blood tests at timepoint 2.

Notes. Full details of all measures used are described in the Methods section.
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Figure 3

Model A: Model Developed to Test Whether the Specified Variables can Predict Medication Adherence in A&YAs with Liver Disease

PHQ Q1
Depression
geat _transp_ ant or Age Socioeconomic status
diagnosis
GAD Q1
Anxiety
GAD Q2

Self-reported Medication
BIPQ consequences Adherence

BIPQ personal control

BIPQ identity

BIPQ concern

BIPQ emotional
response

Gender Medication type

Note. e = error. PHQ = Patient Health Questionnaire (PHQ-9; Spitzer et al., 1999) GAD = Generalized Anxiety Disorder Questionnaire (GAD-

7; Spitzer et al., 2006), BIPQ = Brief Illness Perception Questionnaire (Broadbent et al., 2006). Full details are included in the Method section.
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Method
Setting

This study used data from a young adult liver service, which looks after A& YA (16-
25 years) under the care of paediatric and adult liver specialists, including for liver
transplantation. This multidisciplinary service (consisting of medical, psychological and
social workers) takes a therapeutic approach to support the bespoke needs of this age group in

managing their condition.

The service routinely uses an electronic screening platform; IMPARTS (Integrating
Mental and Physical healthcare: Research Training and Services), an initiative funded by
King’s Health Partners aiming to improve mental healthcare provision across their medical
settings through the collection and analyses of patient data. Service users completed a battery

of questionnaires at the time of their appointment, using iPads.

Sample

All service users who attended an outpatient clinic on days when a volunteer was
available to administer the iPad between 2013 and 2019 were asked to participate (note no

new data was collected since 2020 due to a lack of volunteers and the coronavirus pandemic).

For service users who had data for more than one appointment, only the first
appointment with the most complete data was included in cross-sectional analyses
(Hypotheses 1a-3a) (n=292). For longitudinal analyses (hypotheses 4a&b), data were
included if service users had attended more than one appointment with a gap of at least six
months between them (as IMPARTS automatically does not request certain questionnaires if
they attended more recently than this). Where a service user had complete data for three or
more appointments, two were selected that had a gap closest to one year. This resulted in a

sample size of 73 (range=6-58, mean=18.8, standard deviation (SD)=16.6 months between
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timepoint 1 and 2). There were no additional exclusion criteria; service users with all types

and severity of liver disease were included.

A priori power analyses using G*Power (Faul et al., 2009) indicated the cross-
sectional and longitudinal sample sizes were sufficient to detect small and medium
correlations, respectively. For SEM analyses, the sample size was also sufficient considering

its ratio with the number of variables and parameters to be estimated (Kyriazos, 2008).

The mean age within the cross-sectional and longitudinal samples was 18.3 (SD=1.9)
and 17.9 years (SD=1.7), respectively. The mean age at transplant or diagnosis (see
“Measures of Variables” section below for definition) was 9.3 (SD=5.7) and 10 years
(SD=5.9) within the cross-sectional and longitudinal samples respectively. Further
demographic and clinical characteristics are included in Table 2. Note that it was not

possible to include ethnicity data due to poor quality in the retrospective data set.
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Table 2

Demographics and Disease Characteristics within the Samples

AW —— AW —
Characteristic n (%) in Cross-sectional ~ n (%) in Longitudinal

Sample Sample (at timepoint 1)
Gender (in medical records)
Male 138 (47.3) 38 (52.1)
Female 154 (52.7) 35 (47.9)
Index of Multiple Deprivation*
1 15 (5.1) 2(2.7)
2 32 (11.0) 7(9.6)
3 44 (15.1) 15 (20.5)
4 27 (9.2) 3(4.])
5 33 (11.3) 8 (11.0)
6 34 (11.6) 7(9.6)
7 25 (8.6) 5 (6.8)
8 26 (8.9) 8 (11.0)
9 27 (9.2) 9(12.3)
10 23(7.9) 9(12.3)
Age
16-18 years 185 (63.3) 50 (68.5)
19-21 years 87 (27.7) 19 (26.0)
22-25 years 20 (6.8) 4 (5.5)
Liver Disease Type
Al1AT deficiency 13 (4.5) 1(1.4)
Acute Liver Failure 8 (2.7) 2(2.7)
AILD** 83 (28.4) 24 (32.9)
AISC** 32 (11) 11 (15.1)
Alagille Syndrome 7(2.4) 1(1.4)
Biliary Atresia 58 (19.9) 14 (19.2)
Gilbert’s Syndrome 4 (1.4) 1(1.4)
NAFLD** 16 (5.5) 0
Wilson’s Disease 13 (4.5) 4 (5.5)
Other 58 (19.9) 15 (20.5)
Medication Type
Treatment 199 (67.9) 60 (82.2)
Supportive 94 (32.1) 13 (17.8)
Transplant (at time of appointment)
Yes 81 (27.7) 26 (35.6)
No 211 (72.3) 47 (64.3)

Note. See “Measures of Variables” section for definitions of characteristics, where relevant.
* Taken from the 2019 English Indices of Deprivation using postcode data
(https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019)

**A1AT = Alpha-1 antitrypsin deficiency, AILD = Autoimmune Liver Disease, AISC =

Autoimmune Sclerosing Cholangitis, NAFLD = Non-alcoholic Fatty Liver Disease
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Design and Data Collection

This study predominantly used archival self-report data, collected using IMPARTS
whilst service users waited for their appointment. The battery included the measures detailed
below, and others not included within this study (for example regarding smoking, alcohol use

and worries).

Data were supplemented by demographic and disease variables gathered manually
from electronic patient records, resulting in two quantitative data-sets (cross-sectional and

longitudinal).

Ethical Considerations and Consent

Generalised NHS ethics approval has been granted for IMPARTS data to be used in
research, which therefore covers this project. A formal application was approved by the

IMPARTS Research Database Oversight Committee (details of both in Appendix B).

As data was collected routinely as part of clinics, there were no significant risks to
participants associated with data collection that had not already been accounted for by the
clinical team. For example, IMPARTS provides clinicians with real-time feedback and any
indication of mental or physical health difficulties were identified and discussed with the

service user that day.

Service users were provided with an IMPARTS information sheet (Appendix C) and
provided consent for data (including self-report measures and medical information from
patient records) to be used for research purposes. When gathering data from patient records,
all IMPARTS protocols were followed, including accessing and recording data only required

as part of the study, and anonymising and storing data. No paper records were used.
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Measures of Variables

Patient Health Questionnaire (PHQ-9) (Spitzer et al., 1999) (Appendix D)

The PHQ-9 is a brief, self-administered screening tool for depression, whereby
participants are asked to rate nine items based on the last two weeks, using a scale of “not at
all”, “several days”, “more than half the days™ or “nearly every day”. The National Institute
for Health and Care Excellence (NICE) advises using the PHQ-9 to measure symptoms of
depression in people with chronic physical health conditions given its recognised validity and

reliability (NICE, 2009). Although initially designed for adults, Allgaier et al. (2012)

demonstrated similar sensitivity and specificity in A&YAs.

Generalized Anxiety Disorder Questionnaire (GAD-7) (Spitzer et al., 2006) (Appendix D)

The GAD-7 is a similar brief, self-administered screening tool for anxiety, sharing the
same four response Likert scale with the PHQ-9. Spitzer et al. (2006) recognised it has good
reliability as well as criterion, construct, factorial and procedural validity. Mossman et al.
(2017) demonstrated it an efficient tool for use in A&Y As, with acceptable specificity and

sensitivity.

PHQ-2 and GAD-2. The approach taken by IMPARTS, with the aim of reducing
load for service users, was to stop requesting responses to the PHQ-9 and GAD-7 if the
participant scored zero or one for both of the first two questions. This followed the screening
approach (PHQ-2 and GAD-2) demonstrated by Richardson et al. (2010) and Plummer et al.
(2016) respectively as having good-acceptable quality of identifying major depression and
GAD, and has been used in similar publications (Hames et al., 2021). However, this
approach resulted in large amounts of missing responses for questions three-nine (PHQ-9)
and three-seven (GAD-7); 77% and 78% respectively within the cross-sectional sample. To

establish the reliability of using only questions one and two within this sample, the total
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scores (where available) for the PHQ-9 and GAD-7 were correlated against their respective
sum of questions one and two. These were statistically significant and strongly positive
(r(69)=0.73, p<.001 for the PHQ and r(63)=0.58, p<.001 for the GAD), so it was deemed
appropriate to conduct subsequent correlation analyses between the sum of questions one and

two with other variables (Section 2).

In SEM (Section 3), scores for questions one and two in the PHQ-9 and GAD-7 were
used as continuous observed variables for the latent constructs of depression and anxiety
(respectively). Confirmatory Factor Analysis (CFA) was used to examine their reliability,
validity and uni-dimensionality (Figure 4) using the approach advised by Byrne (2016). This
achieved good model fit indices (y2(1, N=292) = 1.521, p=.218; CF1=.999; NFI=.997;
RMSEA=.042 [90%CI, 0.000-0.169]) and parameter estimates (Byrne, 2016). This indicated
the latent variables of both depression and anxiety could be used within subsequent analyses
using an SEM framework. Note that interpretation details are included within the Results
section, as part of the SEM analyses (including definitions and thresholds for good model fit;

Table 10).

Figure 4

Confirmatory Factor Analyses to Test the Latent Variables of Depression and Anxiety
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A categorical approach was also taken for Section 1 and relevant analyses in Section
2, classifying participants according to the criteria detailed in Table 3. Lowe et al. (2004)
found this approach had an 83% (95% confidence interval, 72-91%) sensitivity and 90%
(95% confidence interval, 87-93%) specificity for identifying probable major depression
disorder (MDD) cases. With regards to the GAD, this approach followed that used by Hames

et al. (2016).

Table 3

Criteria applied for Depression and Anxiety Symptom Categorisations

Classification (code) Depression Criteria Anxiety Criteria

No symptoms Scoring zero or one for both of the first Score of less than 5
two questions (and thus not meeting the
criteria to complete the full
questionnaire)

Some symptoms (PHQ) Meeting the criteria to complete the full ~ Score of 5-9
/ Mild anxiety (GAD) questionnaire but not meeting the
threshold for Probable MDD

Probable MDD / Scoring two or three on at least one of the  Score of 10 or more
Probable GAD first two questions and on at least five out

of all nine symptoms within the last two

weeks

Brief llIness Perception Questionnaire (BIPQ) (Broadbent et al., 2006) (Appendix D)

The BIPQ consists of eight single-item questions (thus no total score is obtained),
designed to capture cognitive and emotional representations of illness (Table 4). This brief
version was developed from the original Iliness Perception Questionnaire (IPQ, Weinman et
al., 1996) and later IPQ-R (revised; Moss-Morris et al., 2002), all of which draw on the five
dimensions of the cognitive representation of illness (identity, cause, consequences, timeline
and cure or control) identified by Leventhal et al. (1984). For each question in the BIPQ,

participants mark their responses using a 0-10 Likert scale to assess how far an illness belief
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corresponds with their views. Zugelj et al. (2010) demonstrated the BIPQ predicted health
behaviours (specifically adherence to medication) in young people. Whilst responses to all
eight items were requested from respondents, only scores from five questions were included

in the model, in line with literature described in Table 1.



Table 4

Brief Illness Perception Questionnaire; Questions, Summary Terms and Scoring Direction

(reproduced from Broadbent et al., 2006)

96

Positive
No — Summary Term Question (0-10 scale labels) /Negative
Scoring
1 - Consequences How much does your condition affect your life? (No  Negative
affect at all — Severely affects my life)
2 - Timeline How long do you think your condition will continue? Negative
(A very short time — Forever)
3 — Personal Control  How much control do you feel you have over your Positive
condition? (Absolutely no control — Extreme amount
of control)
4 — Treatment How much do you think your treatment can help your Positive
control condition? (Not at all — Extremely Helpful)
5 — Identity How much do you experience symptoms from your Negative
condition? (No symptoms at all — Many severe
symptoms)
6 - Concern How concerned are you about your condition? (Not Negative
at all concerned — Extremely concerned)
7 - Understanding How well do you feel you understand your Positive
condition? (Don’t understand it at all — Understand
very clearly)
8 — Emotional How much does your condition affect you Negative
Response emotionally? (e.g. does it make you angry, scared,

upset or depressed?) (Not at all affected emotionally
— Extremely affected emotionally)

Note. Summary terms are used within the Results section so are important for analyses

interpretation. Positive scoring is where a selection of ten from the Likert scale indicates a more

positive belief. Negative scoring is where a score of ten indicates a more negative belief.



97

Medication Adherence

Scaled responses to the question, “In general, what percentage of the time do you take
your medication? ” were used. Justification for this includes a small but significant
correlation between responses and two liver function blood tests (indicative of adherence);
aspartate aminotransferase (AST) and alanine aminotransferase (ALT), within a small subset
of the same data (Hames et al., 2021). A categorical classification (>80% = “adherent”) was

used to examine group differences, in line with Hames et al’s (2021) approach.
Physical Health Markers

Blood tests, specifically AST, Bilirubin and GGT (Gamma-glutamyl transpeptidase)
were selected as an indication of liver function/health within analyses (Lala et al., 2021).

These were obtained from patient records following advice from the Consultant Hepatologist.
Socioeconomic Status (SES)

The Index of Multiple Deprivation (IMD) taken from the 2019 English Indices of
Deprivation (https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019)
was used as an indication of socioeconomic status, using postcodes obtained from patient
records. The IMD is the official measure of relative deprivation in England, obtained by
weighting and then combining individual scores for seven deprivation domains (such as
income, crime and employment). Once a combined rank is obtained for the IMD (1% being
the most and 32844 the least deprived area), areas are grouped into deciles (1 being the most

and 10 the least deprived).
Gender

Gender (as listed on medical records) was coded for the purposes of statistical

analyses into 1 (male) and 2 (female).
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Age at Transplant or Diagnosis

As a transplant is such a significant undertaking and the main determinant of
treatment someone receives, age at transplant was used where this was relevant (similar to the
approach by Berquist et al., 2006). For those who had not received a transplant, age at
diagnosis was used (as in Hames et al., 2021). Where the latter was not explicit, the date of

the service user’s first appointment with the service was taken as date of diagnosis.
Medication Type

Medications were categorised by the function they served into “treatment” (for
example, those that can actively alter the individual’s immune system; coded 1), or
“supportive” (those with a milder impact on the body or serve a more supportive function,
such as vitamins; coded 2). Medications within “treatment” included immunosuppressants
and steroids (for example Advagraf, Prograf, Prednisone and Mycophenolate Mofetil) and for
supportive, Ursodeoxycholic Acid, Tranexamic Acid and Phenobarbitone. “Supportive”

medications are generally less likely to carry significant side effects (Di Maira et al., 2020).
Data Analyses

Extensive data checks, cleaning and coding were undertaken before analyses, which
included manual identification and combination of data from the appropriate appointments

within the longitudinal sample.

Preliminary data analyses were conducted using IBM SPSS Statistics Version 27 and
SEM analyses using IBM SPSS AMOS Version 26. SEM was selected due to its capacity to
examine complex models and the relationships between multiple exogenous (independent,
including latent) and endogenous (dependent) variables simultaneously (Hair et al., 2006),
allowing for the predictive effect of multiple variables on medication adherence to be

investigated.
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All variables were screened for missing entries and outliers. Pair-wise deletion was
used within correlation analyses and regression imputation (in line with recommendations
from Byrne, 2016) within SEM. There was <1% of missing data across all variables within
the final cross-sectional sample, which is within limits that would yield reliable SEM results
(<5%, Olinsky et al., 2003). Model fit indices were compared between analyses that included
and excluded imputation and, as there did not appear to be any notable differences, only

output that included data imputation is presented within the results.

Non-normality can lead to an underestimation of fit indices and/or increase in the chi-
square value within SEM (Hair et al., 2006). Data were within the suggested range of -2 to
+2 indicating skewness was not an issue (Hair et al., 2006), univariate kurtosis values were
under the threshold of seven indicating normality (West et al., 1995) except for adherence,
and multivariate kurtosis was above the threshold of five advised by Bentler and Wu (2005),
indicating a non-normal multivariate distribution. Kurtosis is known to severely impact tests
of variances and covariances (DeCarlo, 1997), thus recommendations by Byrne (2016) were
followed to address this. A log10(constant[101]-x) transformation of adherence score and
removal of four outliers (using mahalanobis distance; observations furthest from the
centroid), brought the adherence univariate score within and the multivariate kurtosis score
closer to, but not within, the recommended thresholds. Given the latter, SEM results for

Model A should be treated with caution.

Descriptive statistics were employed to obtain a better understanding of the data.
Further details regarding the analytic approach, grouped by hypotheses, are provided within
the results to aid ease of reading and interpretation. Apart from in cases where more detail

was informative, statistics are reported to two decimal places.
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Results
Section 1: Prevalence of Depression and Anxiety (Hypothesis 1a)

Percentages of those meeting criteria for depression and anxiety (Table 3) were
calculated to establish prevalence. This indicated 11.6% met criteria for probable MDD and
16.1% for probable GAD (Table 5) with a further 12.7% and 6.2% presenting with mild
symptoms respectively. This, as hypothesised, was greater than the most comparable figures
detailed by de la Torre et al. (2021) (2.4% for probable depressive disorder in 1629 year-
olds), Thapar et al. (2012) ( >4% one year prevalence of unipolar depressive disorder by the
end of adolescence) and Green et al. (2004) (4-6% for males and females respectively
screening positive for either depression or anxiety). However, it is acknowledged that
somewhat different ages and measures were used, so this comparison should be treated with
caution. For example, de la Torre et al. (2021) assessed depression prevalence using a full,
earlier version of the PHQ in a large, representative UK sample (their closest comparable

category was 16-29 years).

Table 5

Distribution of Depression and Anxiety Symptoms Within the Cross-sectional Sample

(n=292)

Categorisation Depression n (%) Anxiety n (%)
No symptoms 221 (75.7) 226 (77.4)
Some symptoms (PHQ) / Mild anxiety (GAD) 37 (12.7) 18 (6.2)
Probable MDD / Probable GAD 34 (11.6) 47 (16.1)

Missing score 0 1(0.3)




Section 2: Relationships between Adherence, Demographic, Clinical, Mood and IlIness Perception Variables (Hypotheses 2a-j)

To address Hypotheses 2a-j, correlational (Table 6) and categorical analyses (Tables 7-9) were conducted. As data did not meet

normality assumptions, Spearman’s correlations were used.

Table 6

Correlational Analyses between Continuous Variables within the Cross-Sectional Sample (n=292)
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. BIPQ PHQ GAD SES Age Ageat Adhe- ,op gor  Bil-

Cons Time PC TC Iden Conc Und ER t/d rence rubin

Cons 13" -31™  -08 58 4™  -04 697 357 38"  -06 .05 177 -16" .09 13 .06
Time -03 14" .09 07 -04 15 07 15" 13 .03 -15" 03 .06 .03 -.03

PC 25™ -17" -26™ 217 -18™ -09 -11 -13" 03 .06 -.03 -.03 -.02 -11

o TC -05  -13° 25" 06 -128 -12° -.02 -.05 01 18" -.02 -.06 .00
o  lden 56" -06 61"  36™ 37" -09 .04 317 -23™ 12 157 10
conc -14"  68™ 3/ 42t 147 13 17" -15" 14 157 02

Und -01 06 -11 -.06 .05 17" .06 11 11 11

ER AT 497 S 19 14 257 24 .05 10 -.07
PHQ 55" -.06 .09 20" -14* .05 14 -.09
GAD -.02 11 09 17" 01 .07 03
SES -13" -.09 08 -10 -11 -11
Age -01 -18™ 08 11 .05
Age at t/d -13" .06 .09 -.05
Adherence -.20™ -.18" -.04
AST 78 A4
GGT .39**

Note. BIPQ Cons (1-Consequences), Time (2-Timeline), PC, (3-Personal Control), TC (4-Treatment Control), Iden (5-Identity), Conc (6-Concern), Und (7-

Understanding), ER (8-Emotional Response), age at t/d (transplant or diagnosis), AST (aspartate aminotransferase), GGT (Gamma-glutamyl transpeptidase).

*p<.05. **p<.01. *** p remains significant when multiple comparisons (Bonferroni correction) are adjusted for (p<.0004)
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For categorical analyses (Tables 7-9), independent sample t-tests were selected
despite data not meeting the necessary normality assumptions, in line with recommendations
for large samples (Fagerland, 2012). Levene’s test was used to test whether equal variances

were assumed, and the appropriate result used.

When using the categorical definition of adherence (self-rated score >80%), 72.6% of
the cross-sectional sample (who completed the adherence questionnaire) were classified as

adherent.

Table 7
Differences in Illness Perceptions, Anxiety, Depression, Relevant Demographic and Clinical

Variables Between the Adherent and Non-adherent Group

Adherent (>80%,  Non-adherent

Variable n=180) mean (<80%, n=68) t df p-value
(SD) mean (SD)

BIPQ 1 - consequences 3.79 (2.75) 4.62 (2.90) -2.07 246 .04*
BIPQ 2 - timeline 8.63 (2.50) 8.91 (2.11) -0.83 246 41
BIPQ 3 - personal control 5.38 (3.17) 5.63 (3.00) -0.56 246 .58
BIPQ 4 - treatment control 7.25 (2.94) 6.65 (2.69) 1.47 246 14
BIPQ 5 - identity 3.12 (2.80) 4.43 (3.21) -3.15 246 .002***
BIPQ 6 —concern 4.15 (3.14) 5.15 (3.42) -2.18 246 03**
BIPQ 7 — understanding 7.24 (2.55) 7.09 (2.37) 0.42 246 .67
BIPQ 8 - emotional 3.82 (3.39) 5.29 (3.44) -3.04 246 .003***
response
PHQ 1.31 (1.65) 1.57 (1.62) -1.15 246 .25
GAD 1.33 (1.75) 1.63 (1.64) -1.21 245 23
Age 18.12 (1.83) 18.57 (1.72) -1.78 246 .08
Age at transplant or 9.09 (6.05) 10.84 (4.66) -2.42 246 02**
diagnosis
Socioeconomic status 5.42 (2.71) 5.10 (2.62) 0.83 242 41
AST 47.55 (42.06) 71.54 (82.49) -2.45 75 .03*
GGT 100.04 (158.66)  112.70 (146.06) -55 221 .58
Bilirubin 19.81 (28.63) 17.28 (18.31) .66 222 51

Note. SD (standard deviation), df (degrees of freedom), AST (aspartate aminotransferase), GGT
(Gamma-glutamyl transpeptidase).
*p<.05. **p<.01. *** p remains significant when multiple comparisons (using Bonferroni correction)

are adjusted for (p<.003).
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In line with Hypothesis 2a, symptoms of depression (PHQ) and anxiety (GAD) were
weakly-moderately positively correlated with BIPQ questions 1 (consequences), 5 (identity),
6 (concern) and 8 (emotional response) (Table 6). There was no negative correlation,
contrary to Hypothesis 2a, between PHQ and GAD scores and BIPQ question 3 (personal
control), although there was an association for question 4 (treatment control). Only GAD
scores were positively correlated with BIPQ question 2 (timeline), as anticipated, although

for the latter two, their associations were weak and not significant using the adjusted p-value.

Hypothesis 2b was only tentatively met, as while higher depression (PHQ) and
anxiety (GAD) scores were associated with poorer self-reported medication adherence (Table
6), these correlations were weak and not significant using the adjusted p-value, nor were the

relationships sustained in categorical analysis (Table 7).

Mixed results were also found regarding Hypothesis 2c. Lower self-reported
adherence scores were weakly associated with higher (worse) physical health markers (AST
and GGT), although not using the adjusted p-value, and not at all for bilirubin (Table 6). In
categorical analysis, those classified as “non-adherent” had higher (worse) AST results, but
there was no significant difference for GGT or bilirubin (Table 7). Note that AST results are
more relevant than bilirubin and GGT in the context of non-adherence, as they are the clinical
markers used to define remission in AILD and normal graft function in those post liver

transplant.

BIPQ questions 1 (consequences), 5 (identity), 6 (concern) and 8 (emotional
response) were weakly-moderately correlated with adherence in the anticipated directions
specified in Hypothesis 2d (Table 6), supported by group differences in categorical analyses

(Table 7). There was also a weak unpredicted correlation with question 4 (treatment control).



However, only the relationships between adherence and BIPQ questions 5 and 8 remained

significant once multiple comparisons were adjusted for.

Poorer adherence was significantly correlated with (older) age at transplant or
diagnosis and (older) age, as predicted in Hypotheses 2e and f respectively (Table 6),
although these did not remain significant using the adjusted p-value and a significant
categorical difference was only found for the former (Table 7). There was no association

between adherence and socioeconomic status, contrary to Hypothesis 2g.

Table 8

Medication Type Differences in IlIness Perceptions, Anxiety, Depression and Adherence
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Treatment Supportive
Variable (n=198) mean  (n=94) mean, t df p-value
(SD) (SD)
BIPQ 1 - consequences 4.1 (2.68) 3.29 (2.98) 2.34 290 .20
BIPQ 2 - timeline 8.69 (2.30) 8.07 (3.21) 1.66 140 10
BIPQ 3 - personal 5.58 (3.02) 5.21 (3.41) 0.88 165 .38
control
BIPQ 4 - treatment 7.49 (2.61) 5.50 (3.50) 4.90 144 <.001***
control
BIPQ 5 - identity 3.59 (2.89) 2.53 (3.02) 2.87 290 .004***
BIPQ 6 - concern 4.50 (3.13) 3.66 (3.29) 211 290 .04%*
BIPQ 7 - 7.25(2.39) 6.95 (2.86) 0.90 157 .37
understanding
BIPQ 8 - emotional 4.43 (3.41) 2.95 (3.24) 3.52 290 <.001***
response
PHQ 1.36 (1.59) 1.26 (1.73) 61
GAD 1.38 (1.66) 1.28 (1.76) 0.50 290 .63
Adherence 85.75(19.36)  78.44 (27.91) 1.81 67.82 .08

Note. SD (standard deviation), df (degrees of freedom)
*p<.05. **p<.01. *** p remains significant when multiple comparisons (using Bonferroni

correction) are adjusted for (p<.003).

Contrary to Hypothesis 2h, there was no difference in adherence between the two
medication types (although it was close to significance) (Table 8). However, service users

prescribed medication classified as “Treatment” rated their treatment as more “helpful”
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(BIPQ question 4) and reported greater symptoms (5), concern (6) and significant emotional

impact (8) of their condition.

Table 9

Gender Differences in IlIness Perceptions, Anxiety, Depression and Adherence

Female
Variable hrﬂrlzla?nn(_slsf n=154 t df P value
mean (SD)
BIPQ 1 - consequences 346 (2.79)  4.18 (2.77) -2.23 290 .03*
BIPQ 2 - timeline 8.43(2.70)  8.53(2.58) -0.34 290 74
BIPQ 3 - personal 5.44 (3.18)  5.47 (3.15) -0.09 290 .93
control
BIPQ 4 - treatment 6.76 (3.14)  6.93 (3.00) -0.47 290 .64
control
BIPQ 5 - identity 2.74 (2.76)  3.70(3.09) -2.82 290 .005***
BIPQ 6 - concern 3.71(3.20) 4.70(3.14) -2.66 290 .009**
BIPQ 7 - understanding 7.24 (2.44)  7.08 (2.64) 0.54 290 59
BIPQ 8 - emotional 3.10(3.27)  4.71(3.39) -4.13 290 <.001***
response
PHQ 0.90(1.34) 1.71(1.77) -4.43 282 <.001***
GAD 1.05(1.52) 1.61(1.80) -2.87 288 .004***
Adherence 85.03 83.37 0.60 246 55
(22.36) (21.06)

Note. SD (standard deviation), df (degrees of freedom).

*p<.05. **p<.01. *** p remains significant when multiple comparisons (using Bonferroni

correction) are adjusted for (p<.003).

There was no significant adherence difference between male and female service users,

contrary to Hypothesis 2i (Table 9). However, as predicted in Hypothesis 2j, female service

users reported greater symptoms of depression (PHQ) and anxiety (GAD) and rated

themselves more severely affected (BIPQ question 1), with greater symptoms (5), concern (6)

and emotional impacts (8) of their condition.

Section 3: Predictors of Adherence using SEM

The SEM used cross-sectional data from sample 1 (n=292) to establish the predictive

statistical effect of illness perceptions, mood (anxiety and depression), demographic factors

(gender, age, SES) and clinical factors (medication type, age at diagnosis or transplant) on
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adherence (Model A). Note that categorical variables (gender, medication type) were treated

as continuous for these analyses, as per Byrne (2016).

Table 10 details the fit indices used in this study, selected using recommendations

from Byrne (2016).

Table 10

Structural Equation Model Fit Indices used in this Study

Index Category Threshold (reference)
Likelihood Ratio Chi- Absolute p>.05 (Barrett, 2007)
Square (x2)
Root Mean Square of Absolute <.06 good (Hu & Bentler, 1999)

Approximation (RMSEA)

Comeparative Fit Index (CFI) Incremental >.95 good (Hu & Bentler, 1999)

Normed Fit Index (NFI) Incremental >.90 (Bentler & Bonnet, 1980)

With regards to Hypothesis 3a, the chi-square test suggested poor model fit (y2(63) =
136.9, p<.001), however this is thought an unreliable indication in larger sample sizes
(Bentler & Bonnet, 1980) and is also sensitive to deviations from multivariate normality
(Mclntosh, 2006). Other indices demonstrated satisfactory or close to acceptable model fit
(CF1=.94, NFI=.90, RMSEA=.06 [90%ClI, .05-.08]).

However, examination of variable estimates indicated that factor loadings for only
four variables onto adherence were statistically significant (Figure 5 and Table 11). These
were BIPQ emotional response, age, age at transplant or diagnosis and medication type, with

two further illness perceptions (personal control and identity) close to significance.

These results do need to be treated with caution considering the deviation from the

multivariate assumption advised by Byrne (2016), described in the Method.



Figure 5:

Indication of Statistically Significant Factor Loadings Between Predictor Variables and Adherence

PHQ Q1

PHQ Q2

GADQl

GADQ2
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Note. Bold lines indicate significant associations, but only weightings for predictor variables are provided (not correlations between predictor

variables), to aid readability and avoid duplication of earlier analyses.
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Table 11

Standardised Regression Weights from Proposed Predictors to Adherence for Model A

Standardised Regression

Variable Weight p-value
Depression -12 .20
Anxiety .07 48
BIPQ Consequences -.07 42
BIPQ Personal Control A1 .06
BIPQ Identity A3 .08
BIPQ Concern -.02 .78
BIPQ Emotional Response 27 .005**
Age 14 .01*
Gender .01 .82
Socioeconomic status .001 .99
Age at transplant or A4 .009**
diagnosis
Medication type 12 .04*

Note. *p<.05. **p<.0l.
Exploratory Model Development
Once analyses on Model A was complete, revisions were made to attempt to identify
and test a new model that was a better fit to the data (Model B). This section of post hoc
analyses is exploratory and would need confirmation by replication using subsequent data.
However, the univariate and multivariate normality assumptions were met for Model B and

as such there can be more confidence in the statistical findings.

The approach to model revision followed Byrne (2016). This initially included
removal of variables where factor loadings onto adherence were not significant or close to
that. Secondly, modification indices were examined to establish further improvements such
as additional bivariate correlations between predictors, which were only added if consistent

with existing theory or empirical literature.

The resulting Model B demonstrated an improved chi-squared model fit index that
was closer to the desired non-significance, (¥2(3)=10.32, p=.02). Other indices fell just short

of the recommended thresholds (CFI=.90, NFI=.87, RMSEA=.09, 90%CI1=.04-0.16).
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However, all regression weights between predictors and adherence were now significant or
close to significant (Figure 6, Table 12).
Figure 6

Model B; Predictors of Adherence

Age at transplant or

diagnosis Age
16%* 2%
BIPQ emotional
response
2 **
Adherence
Medication type [

Table 12

Standardised Regression Weights from Proposed Predictors to Adherence for Model B

Variable Standardised Regression weight p-value
BIPQ Emotional Response .23 <.001
Age 12 .01*
Age at transplant or diagnosis .16 .004**
Medication type .10 .07

Note. *p<.05. **p<.01.
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Section 4: Associations Between Timepoint 1 and 2

As data did not meet normality assumptions, Spearman’s correlations were conducted

on all variables to test Hypotheses 4a and b.

Table 13

Spearman Correlations Between Variables at Timepoints 1 and 2

Timepoint 1
BIPQ
. PHQ GAD
Cons Time PC TC Iden Conc Und ER

Adherence -14 .05 .08 .07 -.30* -.38** a2 -.18 -.04 -.09
N
g AST -.03 18 -.06 -11 -12 01 16 -.05 .07 -.05
[oR
e GGT 14 28* -.07 -.09 05 .09 15 11 14 07
= Bilirubin -10 -.03 10 .04 .06 -.05 .09 -12 -11 -23

Note. BIPQ Cons (1-Consequences), Time (2-Timeline), PC, (3-Personal Control), TC (4-Treatment
Control), Iden (5-1dentity), Conc (6-Concern), Und (7-Understanding), ER (8-Emotional Response), AST

(aspartate aminotransferase), GGT (Gamma-glutamyl transpeptidase).

*p<.05. **p<.01. *** p remains significant when multiple comparisons (Bonferroni correction) are adjusted

for (p<0.001).

Those who rated themselves as experiencing more severe symptoms (BIPQ question
5) greater concern (6) about their condition at timepoint 1 were less likely to be adherent at
timepoint 2. Associations between other illness perceptions, depression and anxiety
predicted as part of Hypothesis 4a were not significant. With regards to Hypothesis 4b, only
one significant association was found; those who perceived their condition would continue
for longer were more likely to have higher (worse) later GGT scores. However, significant
correlations for both hypotheses were all weak and none remained significant when multiple
comparisons were adjusted for.

A summary of whether hypotheses were met is detailed in Table 14.



Table 14

Summary of Whether Hypotheses were Met
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No Hypothesis

Hypothesis met — Yes, No, Partially, Tentatively

Section 1: Adherence Prevalence

la  Adolescents and young adults (A&Y As) with chronic liver disease will present with
higher rates of anxiety and depression than the general A&Y A population (the latter
being taken from existing literature).

Yes

Section 2: Relationships between Adherence, Demographic, Clinical, Mood and IlIness Perception variables

2a  Symptoms of depression and anxiety will be positively correlated with specific
perceptions about illness, including ‘impact of the illness on their life’ (Brief Illness
Perception Questionnaire; BIPQ, Broadbent et al., 2006; Question 1), “how much are
symptoms experienced’ (BIPQ Question 5), ‘level of concern about the illness’ (BIPQ
Question 6) and the ‘emotional impact of the illness’ (BIPQ Question 8), and negatively
correlated with ‘level of perceived personal control’ (BIPQ Question 3). Anxiety may
additionally be positively correlated with ‘how long you think your condition will
continue’ (BIPQ question 2).

Partially (yes for BIPQ questions 1, 5, 8 with
depression and anxiety, yes for BIPQ question 2
with anxiety but not for BIPQ question 3 with
depression or anxiety).

2b  Higher rates of depression and anxiety will be correlated with poorer self-reported
medication adherence.

This will be supported by categorical analyses, with the non-adherent group (reportedly
taking their medication <80%) having significantly higher (worse) scores for depression
and anxiety than the adherent group (>80%).

Tentatively (only in correlational analyses, although
not using the adjusted p-value)
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No Hypothesis Hypothesis met — Yes, No, Partially, Tentatively
2c  Higher self-reported medication adherence will be correlated with better physical health  Partially and tentatively (in correlational analyses -
markers (liver function blood tests). yes for aspartate aminotransferase [AST] and

Gamma-glutamyl transpeptidase [GGT], but not
This will be supported by categorical analyses, with the non-adherent group (<80%) using the adjusted p-value, no for bilirubin. In
having significantly (worse) liver function results than the adherent group (=80%). categorical analyses - yes for AST only, although
again not significant using the adjusted p-value)
2d  llIness perceptions identified in Hypothesis 2a will be correlated with poorer self- Tentatively (Yes for BIPQ questions 1, 5, 6 and 8 in
reported medication adherence in the same direction as 2a. That is, higher scores in both correlational and catggorical analy§es,
BIPQ questions 1,5,6,8 and lower scores in question 3 will be associated with poorer although only the correlations for questions 5 and 8
This will be supported by categorical analyses, with the non-adherent group (<80%)
having significantly higher scores in BIPQ questions 1,5,6 and 8 and lower score in
BIPQ question 3, than the adherent group (>80%).
2e  Age at diagnosis / transplant will be negatively correlated with self-reported adherence.  Tentatively (yes in both correlational and
categorical analyses, although this did not remain
This will be supported by categorical analyses, with the non-adherent group (<80%) significant using the adjusted p-value.
having a significantly older mean age of diagnosis / transplant than the adherent group.
2f  Age will be negatively correlated with self-reported adherence. Partially and tentatively (yes in correlational,
although not using the adjusted p-value, but not in
This will be supported by categorical analyses, with the non-adherent group (<80%) categorical analyses)
having a significantly older mean age than adherent group.
29  Service users with a lower socioeconomic status will be less likely to be adherent than No
those with a higher socioeconomic status.
2h  Service users prescribed “Treatment” will be more likely to be adherent than those No

prescribed “Supportive” medication, in categorical analyses.
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No Hypothesis Hypothesis met — Yes, No, Partially, Tentatively
2i  Female service users will report lower adherence than male service users in categorical No

analyses.
2]  Female service users will report greater symptoms of depression, anxiety and more Yes

maladaptive illness perceptions than male service users.

Section 3: Predictors of Adherence using SEM Modelling

3a A model (A; Figure 3) involving multiple variables (specifically illness perceptions, Partially and tentatively (not for all hypothesised
anxiety, depression, socioeconomic status, age of diagnosis or transplant, age, predictors - see revised model B, although note this
medication type and gender) will be predictive of self-reported medication adherence (in  did not meet all specified model fit thresholds).

the directions specified in Section 2 hypotheses).

Section 4: Associations Between Mood and Iliness Perceptions at Timepoint 1 with Adherence and Physical Health at Timepoint 2

4a  Higher scores for certain illness perceptions (BIPQ questions 1,5,6,8), depression (PHQ) Partially and tentatively (only for two BIPQ

and anxiety (GAD) and lower scores for BIPQ question 3 at timepoint 1 will be question scores, 5 and 6, although not using the
associated with lower adherence scores. adjusted p-value)

4b  Higher scores for certain illness perceptions (BIPQ questions 1,5,6,8), depression and Partially and tentatively (only for GGT and not
anxiety and lower scores for BIPQ question 3 at timepoint 1 will be associated with AST or bilirubin, although not using the adjusted p-

worse liver function blood tests at timepoint 2. value)
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Discussion

This study used cross-sectional and longitudinal data from service users (16-25 years)
attending a multidisciplinary young adult liver service to identify variables associated with
and predictive of self-reported medication adherence. 72.6% of participants were classified
as adherent, in line with literature using other self-report measures (Berquist et al., 2006;

2008; Bilhartz et al., 2015; Fredericks et al., 2008; Hames et al., 2021).

As per Hypothesis 1a, A&Y As with chronic liver disease appear to experience greater
mood difficulties than healthy peers (although comparison data included different
measurement approaches and sample characteristics). This supports previous literature
(Hames et al., 2016; some of the data from which was also included in this study) and
research in A&Y As with other chronic diseases (Pinquart and Shen, 2011). It is perhaps
reflective of the breadth and severity of consequences of managing a chronic liver disease
during this complex developmental period, including on school, work, sports, social

activities, relationships, sex and family (Burra, 2012).

Relationships between Adherence, Demographic, Clinical, Mood and Iliness Perception

Variables

As predicted (Hypothesis 2a), A&Y As with higher reported symptoms of anxiety and
depression reported their condition had a greater impact on their life, worse symptoms,
greater concern and more extreme effects of their condition. These findings validate those by
Hames et al. (2016), together with results from samples of other ages and diagnoses type
(Blanco & Weinman, 2018, Wu et al. 2014). It is also consistent with (though doesn't prove)

the CSM suggestion that illness perceptions can influence emotional problems.

In line with predictions, poorer adherence was associated with greater anxiety and

depression (Hypothesis 2b) and two (AST and GGT) of the three liver function blood tests
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(Hypothesis 2¢). The significant associations support Fredericks et al. (2010) and Hames et
al. (2021). However, associations were weak, did not survive Bonferroni correction and only
the one with AST was sustained using categorical analysis. However, this is perhaps not
surprising given AST is typically most relevant in monitoring disease activity (specifically in
those with AILD, AISC, Wilson’s disease and those post liver transplant). The weak
associations may be due to the sensitivity of physical health markers used, as stronger
associations with adherence have been identified using other clinical outcome measures, such

as episodes of rejection (Annunziato et al., 2018; Bilhartz et al., 2015).

Both categorical and continuous analyses indicated those who reported poorer
adherence were more likely to rate their condition as having a greater impact on their life,
experience more extreme effects, experience worse symptoms and express greater concern,
although only associations with the latter two remained significant after Bonferroni
correction. These, albeit weak, relationships were as predicted in Hypothesis 2d and are
consistent with the CSM (and HBM) suggestion that illness perceptions are critical in shaping
health behaviours, such as adherence. It also supports literature in other populations
(Kaptein, 2008; O’Carroll, 2006) and highlights the need for further research to validate the

specific illness perceptions most relevant to this group.

In line with existing research (e.g. Bilhartz et al., 2015) and predictions, those who
were older at transplant or diagnosis were less likely to be adherent (Hypothesis 2e).
Although this did not remain significant after Bonferroni correction, this tentative finding
contradicts Hames et al. (2021) despite some of the data within their study (those with AILD)
being used. However, they looked at age of diagnosis only, perhaps suggesting age of
transplant may be more associated with adherence and thus should be investigated separately.
This is supported by Yazigi et al. (2017), who argued transplantation may cause increased

‘uncertainty and vulnerability’ at this sensitive age.
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Older age was associated with poorer adherence in correlational but not categorical
analyses, tentatively supporting Hypothesis 2f. Although this did not survive Bonferroni
correction, it supports compelling evidence from previous literature (Annunziato et al., 2018,
Berquist et al., 2008, Hames et al., 2021). The weaker association may be reflective of the
slightly older sample than some of those above (e.g. 9-17 years; Annunziato et al., 2018 and
12-21 years; Berquist et al., 2008), perhaps indicative of less developmental variability and
subsequent increased homogeneity in adherence behaviours. However, the finding does raise
concerns for those over 18 years supported by adult services without multidisciplinary

support and less focus on the difficulty many this age experience with non-adherence.

The lack of significant association between poorer adherence and lower
socioeconomic status (Hypothesis 2g), “supportive” medication type (2h) or female gender
(2j) may be due to a variety of reasons. Previous literature that identified a relationship with
socioeconomic status and/or home environment used different measures, suggesting it is
more likely complex psychosocial factors (e.g. Hames et al., 2016) or single-parent status
(e.g. Berquist et al., 2008) that may contribute to an environment with less resources to
support adherence. There might also be geographical variations; related to private insurance
in other countries where medical and medication costs are significant and more likely to be a

causative factor than in the UK.

Service users prescribed “treatment” rated their medication as more “helpful” than
those prescribed “supportive”. However, they also reported more symptoms, concern and
significant emotional impact of their condition. If the (currently close to significant) effect
between treatment type and adherence was found to be significant in a subsequent study with
larger sample size, it could be understood in terms of the HBM. That is, a greater perceived
threat (perhaps represented by increased symptoms and concern) together with increased

perceived benefit (perhaps reflected by the more “helpful” medication rating) increase the
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likelihood of adherence. However, the lack of significance may be attributable to the
developmental suggestion that perception of threat is suppressed in adolescence, thought
associated with the evolutionary need to leave home (Darcy & Samyn, 2017), thus lowering
the likelihood of adherence compared to adults (regarding whom the HBM was initially

designed).

The lack of association between adherence and gender contradicts evidence from
other populations that females are less likely to be adherent (Frazier et al., 1994), although
does support literature from adolescents with liver disease (Berquist et al., 2006, 2008,
Bilhartz et al., 2015, Fredericks et al., 2008, Hames et al., 2021). This suggests gender
differences in adherence are less apparent in this population, although female service users
did rate themselves as more anxious, depressed, severely affected, with more severe
symptoms, increased concern and experiencing greater emotional impacts of their condition
than male service users. This appears reflective of gender patterns in the general population
(Sen, 2004) and validates findings by Hames et al. (2021) in a comparable population. It also
demonstrates the need to consider the complexity and potential interaction between variables;
specifically, that despite female service users being more likely to hold certain beliefs

associated with non-adherence, this will not necessarily translate to that behaviour.

Predictors of Adherence Using SEM Analyses

The satisfactory fit indices for Model A were likely due to the significant correlations
between predictor variables rather than its ability to predict adherence itself, given most
regression weights to adherence were non-significant. The presence of multicollinearity
between predictor variables may also help explain why some of the directions within
regression analyses contradicted correlations. When predictors were narrowed down for

Model B, overall fit indices were just short of specified thresholds. However, more
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confidence can be had in the predictors themselves as three met and one was close to

significance, plus Model B now met all univariate and multivariate assumptions.

A greater reported emotional response to their condition (BIPQ 8), age (older) and age
at transplant or diagnosis (older) had a predictive effect for adherence, with medication type
(supportive) close to significance (although regression weights for the first three contradicted
the directions found in correlations). Furthermore, standardised SEM regression weights
were small (in line with Brandes and Mullan; 2013), which raises questions about how
clinically meaningful some results are. Whilst this analysis has highlighted potential
vulnerabilities, it is unlikely clinicians can rely on a handful of variables to predict adherence,
particularly as this does not appear to account for the complex relationship and potential

interactions between other factors (e.g. gender and beliefs).

It was surprising that only one illness perception was a significant predictor in the
final model despite other question scores being significantly associated with adherence in
correlational and categorical analyses. However, questions regarding Identity, Personal
Control and Treatment Control were close to significance in exploratory SEM analyses.
These were also the same illness perceptions associated with mood (PHQ and GAD scores),
yet mood was not a predictor of adherence itself. Similar findings regarding a relationship
between specific illness perceptions and adherence being stronger than between mood and
adherence include Broadbent et al. (2015), Kaptein et al. (2008) and McSharry et al. (2011)

albeit in different clinical populations.

More research is therefore needed to further test and develop this model, which may
not have met the specified overall fit indices for various reasons. It is likely other variables
need to be considered, for example, coping strategies (CSM) and disease/treatment

knowledge (HBM) and relationships between variables need to be better understood. The



119

self-report adherence measure used may also have been sensitive to under-reporting, so future
research may benefit from additional measures, such as immunosuppressant SD (for

transplant recipients) used by Annunziato et al. (2018) and Bilhartz et al. (2015).

Associations between Timepoint 1 and 2

Only two illness perceptions (identity and consequences) were associated with later
adherence and one (timeline) with GGT in longitudinal analyses. This is contrary to
Hypotheses 4a and 4b, which predicted relationships with additional illness perceptions,
depression, anxiety and blood tests. The lack of findings for depression and anxiety are not
surprising given only weak associations were identified in cross-sectional analyses.
However, it is unclear why relationships with other illness perceptions were not sustained
longitudinally. Variability in time between data points may have limited the potential to
identify longitudinal relationships. With regards to 4b, liver function blood tests may not be
sensitive enough to identify an effect given illness perceptions were found to be predictive of
different clinical outcomes in other populations e.g. Muscat et al. (2020). However, it is also
possible that developmental factors mean longitudinal relationships are less apparent in this

population and the three weak associations are indicative of Type I errors.

Strengths and Limitations

This project benefited from a relatively large sample, however, additional participants
may have been beneficial for SEM (Brown, 2018) and allowed certain variables (such as
medication type and other illness perceptions) to reach significance. The sample size was
possible due to the retrospective design, although this also introduced limitations such as
variability between timepoints in longitudinal data. The use of largely cross-sectional data
limited the ability to make causal interpretations and difficulty meeting all SEM assumptions
introduced the need for caution in interpretation. There were limitations in some

measurement approaches that may have introduced potential noise, such as the use of only
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the first two questions of the PHQ and GAD and reliance on self-reports, particularly for
adherence where there is evidence of under-reporting (Vik et al., 2004). However, the use of
both categorical and continuous adherence measures was a strength. The application of
Bonferroni to account for multiple comparisons was conservative, which is why p-values

both with and without this correction are included.

Other strengths include addressing existing literature gaps (such as investigation of
relationships between illness perceptions and adherence in this population), inclusion of a
wide spectrum of liver diseases and generalisability of the cohort due to representative
demographics. However, a potential opportunity was missed in investigating demographics
such as ethnicity (not possible given the way this was recorded in data collection) given some
indication that factors associated with ethnicity are associated with adherence (e.g. Tucker et
al., 2002). Finally, the approach taken within this young adult liver service is unique and it is
not possible to rule out the potential impact the team’s therapeutic approach and open
discussion about adherence may have had on a service user’s mood, illness perceptions and
adherence, together with their willingness to report these. This may limit generalisability and

the comparability of findings to other studies.

Clinical Implications

The project has highlighted certain demographic and clinical variables that may be
associated with a higher risk of medication non-adherence, which clinicians working with
this age group should be aware of (specifically older age, older age at transplant or diagnosis
and more “supportive” medication types). It is reassuring that A& Y As prescribed medication
including steroids and immunosuppressants (more critical than “supportive” medications, in
terms of prognosis and chance of liver failure) were more likely to be adherent. This finding
may also demonstrate A& Y As are better able to understand and weigh up risks associated

with non-adherence than previous developmental arguments might suggest. The finding that
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illness perceptions appear more associated with adherence than mood is also important,
although it should be noted effect sizes were small, so recommendations are tentative. The
identification of BIPQ questions that appear most relevant (emotional response, and to a
lesser extent consequences, identity and concern) may be of benefit in informing where
clinicians could focus discussions during medical and clinical psychology appointments,
particularly given the broad amount of data currently collected from service users and routine

questions only on mood.

Clinicians should also be aware of the complex network of factors likely associated
with adherence, suggestive of a subtle and nuanced interaction that may be difficult to
replicate in a statistical model. This acknowledgement may help avoid potentially misleading
clinical assumptions, such as the likelihood of female service users being less adherent
simply based on their increased scores on the identified illness perceptions. The development
of tailored support packages for those diagnosed or transplanted later, including more

frequent psychosocial monitoring, may also be beneficial.

Research Implications

There are outstanding questions regarding the role a service user’s emotional response
to their condition may play in subsequent adherence behaviours, as BIPQ question 8 is
phrased to include a range of negative emotions including “anger” and “upset”. Qualitative
research (like Wright et al., 2015, for example) may help supplement findings with a greater

understanding of service user’s experiences.

To the best of the author’s knowledge, this is the first attempt at predicting adherence
using SEM within this population. Whilst the final model (B) did not meet specified fit
indices, it has provided an initial indication of factors most associated with. However, given
Model B was exploratory and not predicted in advance, it requires replication. It would also

be beneficial use the findings to develop a model with specified moderators and mediators,
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rather than predictors operating in parallel. This would help unpick underling mechanisms
behind the relationships identified, particularly given the anticipated multicollinearity
between variables that may explain the contradictory directions between some correlation

coefficients and regression weights.

Future (ideally prospective) longitudinal research would also be beneficial, where
confounding variables (such as time between measures) could be standardised and/or
accounted for, to track relative changes over time. This would also allow for additional
elements of the CSM (e.g. additional coping strategies) and HBM (e.g. illness and treatment
knowledge and peer influences, the latter known to be heightened during adolescence; Darcy
& Samyn, 2017) to be captured, in order that these theoretical constructs can be tested more
comprehensively. Inclusion of a broader range of demographics (specifically ethnicity) and
clinical outcomes (such as biopsies, graft failures and mortality) in future designs would also

be helpful.

Finally, adaptations to existing models of health behaviours are needed to account for
the unique developmental challenges within adolescence that may exacerbate difficulties with
adherence. This has in part been addressed by Hagger and Orbell (2021) following their
development of an extended CSM that includes greater detail on coping strategies,
behavioural and treatment beliefs and other potential moderators (e.g. optimism and
perfectionism). However, there still appears scope to incorporate social and peer factors that
are covered within the HBM, for example, together with a better reflection of the complex

interaction between variables suggested by the results within this study.

Conclusion

A&Y As who were older, older at time of transplant or diagnosis and who reported a
greater emotional impact of their condition appeared at higher risk of not adhering to

medication. Other factors such as medication type (more “supportive” medications such as
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vitamins) and other illness perceptions (specifically reporting: their condition had a greater
impact on their life; worse symptoms; and greater concern about their diagnosis) also appear
associated with non-adherence, to a lesser extent. Whilst the theoretical frameworks selected
(CSM and HBM) appear to in part explain some of the relationships identified, their use is
limited by their lack of acknowledgement of A&Y A developmental differences, such as
increased risk-taking. This study highlights the need for greater consideration within clinical
practice of characteristics that may leave service users vulnerable to non-adherence and
provides indications for future research to help further understand the complex interaction
between adherence, illness perceptions, mood, demographic and disease variables within this

unique period of development.
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Question

Berquist et al. (2008) Bilhartz et al. (2015)

Fredericks et al.
(2008)

Fredericks et al.
(2010)

Hames et al. (2021)

Jakubowska-
Winecka and
Biernecka (2018)

Were the criteria for
inclusion in the
sample clearly
defined?

Yes — inclusion
criteria were clearly
specified.

Yes — inclusion
criteria were clearly
specified

Yes — inclusion
criteria are clearly
specified.

Yes — inclusion
criteria were clearly
defined.

Yes — inclusion
criteria were clearly
defined.

Yes — inclusion
criteria were clearly
specified. Note that
this is the only study
that gathered data
from a broader range
of participants (other
transplant / disease

types).

Were the study
subjects and the
setting described in
detail?

Yes — full details of
subjects were
described (including
disease, transplant
and demographic
variables), and
setting and
timeframes were
clearly specified.

Partly — study
subjects were
described, although
there was scope for
further demographic
variables to be
included, such as
ethnicity and
socioeconomic
status. Some basic
information was
given about the
setting, with again
scope for further
details. However,
timeframes were
described.

Yes — study subjects
were described in
detail, although
lacked
socioeconomic
status within the
demographic data.
Timeframe details
were comprehensive
and some
information on clinic
setting was
provided.

No — only limited
demographic details
about the subjects
were included. The
setting was defined
but not described in
detail. Study start
month/year is
specified but
ongoing timelines
are less explicit than
their previous
publication.

Yes — detailed
demographic
information was
provided, including
employment/educati
on and family
circumstances
(single parent
families etc),
together with clinical
outcomes data.

No — limited
demographic
information was
provided (other than
age and gender).
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Question Berquist et al. (2008) Bilhartz et al. (2015) Fredericks et al. Fredericks et al. Hames et al. (2021) Jakubowska-
(2008) (2010) Winecka and
Biernecka (2018)

Was the exposure
measured in a valid
and reliable way?

Yes — exposure
variables in this
study were
demographic and
disease variables,
taken from medical
records.

Partly — the exposure
variable was
Assessment of
Responsibility
(AoR) using a
bespoke
guestionnaire.
Whilst PCA analyses
determined two
primary components
and Cronbach’s
alpha calculations
suggested good
internal consistency,
further details and
conclusions about
the reliability and
validity of the
measure were not
provided.

Yes — at the time of
writing, there were
no validated
transplant-specific
Health Related
Quality of Life
(HRQOL) measures
and as such the
authors used two
tools. Details were
provided for the two
measures used, and
their psychometric
properties
(indicating they are
valid within broader
relevant
populations).

Partly — Assessment
of Responsibility
(AoR) was measured
using an adapted
(and thus
unvalidated) survey.
Psychometric
properties
(specifically
construct and
content validity) of
the bespoke
Transition Readiness
Survey were
investigated as part
of the study
(indicating these
were “good”).
However, this was
done retrospectively
to survey
administration.

Yes — the majority of
tools used were
well-known and
validated (e.g.
PHQ9, GAD7 and
BIPQ), although
psychometric
properties were not
provided within the
study. Other
exposure factors
included
demographics, taken
from medical
records.

Partly — the Parental
Attitudes Scale
(PAS) was used to
assess parental
attitudes, but no
details were
provided of the
tool’s validity. Data
was collected by
self-report, which
appears reliable.

Were objective,
standard criteria
used for
measurement of the
condition?

No — non-adherence
was defined as any
service user
admission over a
one-year period of
non-adherence or not
having attended a
clinic visit in the
same period. There
is therefore a risk of

Yes — specified
criteria were used to
determine eligibility
for inclusion and
medication non-
adherence was
measured using
immunosuppressant
standard deviation (a

Yes — specified
criteria regarding the
participants’ medical
conditions were used
to determine
eligibility for
inclusion and
medication non-
adherence was
assessed

Yes — specified
criteria regarding the
participants’ medical
conditions were used
to determine
eligibility for
inclusion and
medication non-
adherence was
assessed

Unclear — specified
criteria regarding the
participants’ medical
conditions were used
to determine
eligibility for
inclusion.
Medication non-
adherence was
assessed used a non-

Unclear — no
information was
provided as to how
details of the
participants’ medical
conditions were
defined and
identified. The tool
used to assess
medication
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Question Berquist et al. (2008) Bilhartz et al. (2015) Fredericks et al. Fredericks et al. Hames et al. (2021) Jakubowska-
(2008) (2010) Winecka and
Biernecka (2018)
subjectivity in this choice that was well ~ comprehensively, comprehensively, validated self-report  adherence (the
measure. justified). using a multi- using a multi- tool. Morisky Medication
method approach. method approach Adherence Scale;
(using clinic MMAS-8) was a
attendance and self-report measure
immunosuppressant (and thus may have

SD, although not the
clinician interview
included in their
earlier publication).

been subjective), for
which no
psychometric
properties were
provided.

Were confounding
factors identified?

No — confounding
variables were not
explicitly identified.

Yes — the authors
identified that as the
study period was
different for each
participant (six
months, over a three-
year period), there
was the potential for
confounding clinical
factors such as
variability in
personnel and
clinical practices or
other environmental
considerations.
Other demographic
variables such as
gender and age were
included within the
main analyses,
although not

No — confounding
variables were not
identified nor
referenced.
However, they did
establish that certain
demographic
variables
(specifically time
since transplantation,
age at
transplantation, race
and “other
demographic
variables”) were not
significantly
associated with
outcome measures.

No — confounding
variables were not
identified nor
referenced.
However, they did
look at the
relationships
between
demographic
variables with both
the exposure and
outcome measures.

No —no
confounding
variables were
identified nor
referenced.
However, age,
gender and other
demographics were
included as part of
the main correlation
analyses.

No —no
confounding
variables were
identified nor
referenced.
However, age and
gender were
included as part of
the main correlation
analyses.
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Question Berquist et al. (2008) Bilhartz et al. (2015) Fredericks et al. Fredericks et al. Hames et al. (2021) Jakubowska-
(2008) (2010) Winecka and
Biernecka (2018)

specifically named
as confounding
variables.

Were strategies to
deal with
confounding factors
stated?

No — as above.

No — there was no
way to address the
potential clinical and
environmental
confounding
variables identified,
as mentioned above.
However,
differences by
gender were
investigated and
partial correlations
were used, but only
to control for the
effects of non-
adherence on the
relationship between
age and AoR.

No — confounding
variables were not
mentioned.

No — confounding
variables were not
mentioned.
Relationships with
demographic
variables were not
then controlled for in
later analyses
between exposure
and outcome
variables.

No — confounding
variables were not
mentioned.
Relationships with
demographic
variables were not
controlled for in
analyses.

No — confounding
variables were not
mentioned.
Relationships with
demographic
variables were not
controlled for in
analyses between
parental attitudes
and adherence.

Were the outcomes
measured in a valid
and reliable way?

No — as above, their
measure of non-
adherence was not
measured in a valid
way. However, the
additional clinical
outcome measure of
late acute rejection
was well-defined
and appeared
objective.

Yes — despite its
limitations, using
immunosuppressant
SD as a measure of
medication non-
adherence is well
documented and
accepted as a valid
measure. Data was
collected from
service user records

Yes — although their
approach to
measuring
medication non-
adherence included a
clinician-conducted
interview using an
unvalidated tool,
they also used clinic
attendance and
immunosuppressant

Partly — they also
used clinic
attendance and
immunosuppressant
levels (for which
predictive and
concurrent validity
have been suggested
previously).

No — the tool used to
assess adherence
was a bespoke (and
thus non-validated)
self-report measure.
However, the
authors do discuss
the benefit and
potential validity of
the tool given
significant

No — the tool used to
assess medication
adherence (the
Morisky Medication
Adherence Scale;
MMAS-8) was a
self-report measure
(and thus may have
been subjective), for
which no
psychometric




143

Question Berquist et al. (2008) Bilhartz et al. (2015) Fredericks et al. Fredericks et al. Hames et al. (2021) Jakubowska-
(2008) (2010) Winecka and
Biernecka (2018)
by research levels (for which correlations were properties were
assistants not predictive and identified between provided.

directly involved
with the study, to

concurrent validity
have been suggested

scores and blood
tests (indicative of

reduce bias and previously). liver function and
improve reliability. thus most likely,
medication
adherence).
Was appropriate Yes — descriptive Yes — appropriate Partly — both Yes — appropriate Yes — tests appear to  Partly — descriptive

statistical analysis
used?

statistics, group
differences and
univariate and
multivariate logistic
regression were
used. This appears
comprehensive, with
the latter allowing
the probability of
non-adherence to be
modelled. However,
no details were
provided for
statistical
assumption testing
prior to analyses.

analyses appears to
have been used to
both identify the
psychometric
properties of the
AOR measure and
explore relationships
between the
specified factors.
However, there
appears to have been
scope for more
predictive analyses,
such as multiple
regression. Due to
its exploratory
nature, the authors
did not adjust for
multiple
comparisons (which
may have increased
the risk of type I
errors).

correlational and
two-tailed t-tests
were used (looking
at adherence data
both as a continuous
and categorical
construct).
However, tests for
statistical
assumptions were
not referenced and
there was again
scope for more
predictive analyses.

analyses appears to
have been used
including CFA to
establish the
factorial structure of
the TRS, descriptive
statistics and
correlations.
Skewed data was
identified, justifying
the use for non-
parametric tests.
Adherence data was
not also split
categorically for
additional analyses
in the same way as
their previous
publication,
however.

be appropriate,
although there was
scope for more
predictive analyses.
Non-parametric tests
were used, although
details of how data
were non-normal
were not provided.

and correlation
analyses were used.
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Question Annunziato et al. (2018) Berquist et al. (2006)
Were the two groups similar and n/a n/a
recruited from the same population?
Were the exposures measured n/a n/a

similarly to assign people to both
exposed and unexposed groups?

Was the exposure measured in a
valid and reliable way?

Yes — reliability and validity of the measurement tools (e.g.
REFILS) used was described where available and
preliminary analyses (Cronbach alpha for internal
consistency, Kappa coefficients and intraclass correlations
for inter-rater reliability, and factor analysis for validity)
was also conducted.

Yes — exposure variables in this study were demographic
and disease variables, taken from medical records.

Were confounding factors identified?

No — these were not identified, nor was this recognised as a
limitation.

No — these were not identified, nor was this recognised as a
limitation.

Were strategies to deal with
confounding factors stated?

No - potential confounding variables were not controlled
for in analyses.

No - potential confounding variables were not controlled
for in analyses.

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

n/a

n/a

Were the outcomes measured in a
valid and reliable way?

Yes — the use of the Medication Level Variability Index as
an indication of medication non-adherence was well-
detailed. Whilst limitations of using immunosuppressant
SD do exist, this is generally accepted as a valid
measurement. Data collection appeared reliability, through
the use of a secure web-based interface to a data-
coordinating centre.

Partly — medication non-adherence was defined prior to
data collection as any documented report in medical records
(by service user, parent or clinician). However, this is a
subjective measure and may also have been subject to
reviewer bias.

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

Partly — participants were followed for only two years,
which may not have been sufficient time for non-adherence
and/or poor clinical outcomes to present themselves.

Yes — the retrospective chart review was over a 15-year
period (although note that participants may have had their
liver transplant at any point during this time).
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Question

Annunziato et al. (2018)

Berquist et al. (2006)

Was follow up complete, and if not,
were the reasons to loss to follow up
described and explored?

Partly — all data was gathered from the review period
specified above. Details were not provided of those lost to
follow up.

Partly - all data was gathered from the review period
specified above. Details were not provided of those lost to
follow up.

Were strategies to address
incomplete follow up utilized?

Unclear — whilst 98% of participants recruited within the
specified age range completed the REFILS, no details were
provided regarding if anyone was lost to follow up
subsequently.

n/a — this study involved retrospective data collection of
participants being seen in routine clinic.

Was appropriate statistical analysis
used?

Yes — tests appear to be appropriate (including for the
assessment of reliability and validity of the REFILS),
although there was scope for more predictive analyses.
Non-parametric tests were used, although details of how
data were non-normal were not provided.

Yes — tests appear to be appropriate, although there was
scope for more predictive analyses. Non-parametric tests
were used, although details of how data were non-normal
were not provided.
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Assessment Against Joanna Briggs Criteria (JBI, 2020) for Quasi-experimental Designs

Question

Jerson et al. (2013)

Is it clear in the study what is the ‘cause’ and what is the ‘effect’
(i.e. there is no confusion about which variable comes first)?

Yes — it was clear that the causal variable being manipulated was being a peer mentor “now” or
“later” and the effect (tacrolimus SD, as a measure of medication adherence) was measured pre
and post this intervention.

Were the participants included in any comparisons similar?

Yes — chi-square and one-way ANOVA analyses showed no significant baseline demographic
or measure score differences between the two groups. However, a waitlist control design was
utilised (to make the programme available to all eligible and interested) and as such allocation
was based on the date the service user consented to participation rather than random
assignment. Justification of why this approach was taken together with potential limitations
were explored within the paper.

Were the participants included in any comparisons receiving
similar treatment/care, other than the exposure or intervention of
interest?

Partly — it was inferred that this was the case given all participants were being treated at the
same clinic for similar diagnoses. However, any variations in clinician, medication type etc
were not made explicit. It is known, however, that the “now” group attended a clinic
appointment from May to August and the “later” group September to December of that year.

Was there a control group?

Yes — the control was the “later” group, who were on the waitlist to become a peer mentor
during the period the “now” (experimental) group were receiving this intervention. Thus results
could be compared between those who had and had not had the intervention, without anyone
missing out on receiving it.

Were there multiple measurements of the outcome both pre and
post the intervention/exposure?

Yes — the same measures were completed both pre and post the intervention. However, there
was only one measure of medication adherence used (tacrolimus SD), although the authors do
provide justification for this over other options. Similarly, one measure was used for each of
the healthcare management skills and health related quality of life (HRQOL) variables being
assessed.

Was follow up complete and if not, were differences between
groups in terms of their follow up adequately described and
analyzed?

No — post-intervention outcome measures were captured three months following completion of
the peer mentor programme and there was no subsequent follow-up included within the design.
However, eight/nine and all (13) participants in the experimental and waitlist control groups
respectively completed both pre and post measures, providing comprehensive data, albeit with
a small sample size.

Were the outcomes of participants included in any comparisons
measured in the same way?

Yes — outcomes for both the “now” (experimental) and “later” (waitlist control) group were
measured and analysed in the same way.
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Question

Jerson et al. (2013)

Were outcomes measured in a reliable way?

Partly — medication adherence was measured in a reliable way using tacrolimus SD from clinic
records. However, the authors did not specify how or by whom this data was collected, which
thus introduces the potential for bias. The other measures (for healthcare management skills
and HRQOL) were measured using self-report questionnaires.

Was appropriate statistical analysis used?

Partly — whilst the specific statistical tests used for both between and within group analyses
appeared appropriate, details were not included on whether testing of necessary assumptions
was undertaken. Furthermore, the sample size was small and thus it was assumed the study
had low power. However, the authors did not include details of any power calculation nor
effect sizes.
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Assessment Against Joanna Briggs Criteria (JBI, 2020) for Qualitative Research

Question

Wright et al. (2015)

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

Partly — Justification was provided for the use of IPA and broader methodology. Specifically,
the need to explore the views of A&Y As who had experienced liver transplant was clear and
described within the context of previous literature and associated gaps.

Is there congruity between the research methodology and the
research question or objectives?

Yes — the aim (detailed above) and methodology appeared congruent i.e. the use of IPA to
support the exploration of participants’ experiences.

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

Yes — the study took a phenomenological approach and the detailed description of the
interview process appears to fit with this. Specifically, that whilst an interview schedule was
available as a guide, this was not prescriptive, and interviews were flexible and guided by the
interviewee. However, one limitation was that the interviews took place when participants
were at the hospital for their routine appointments and thus a few were cut short prematurely.

Is there congruity between the research methodology and the
representation and analysis of data?

Yes — a detailed description of the data analyses process was provided which appeared
congruent with the stated phenomenological approach. Specifically, the principles of IPA
(Smith, 1996) were followed, based on the four-step process specified by Smith and Osborn
(2003).

Is there congruity between the research methodology and the
interpretation of results?

Yes — it was stated that the aim of the results was to help design and develop tailored
interventions for A&Y As who have had a liver transplants (potentials for which are detailed
in their ‘Implications for clinical practice and suggestions for further research section’),
which appears congruent with the stated phenomenological approach.

Is there a statement locating the researcher culturally or
theoretically?

No — whilst there was a comprehensive section on reflexivity, including the gender and
professional background of the lead authors, more specific details on beliefs, values and their
potential influence on the study were not detailed. However, there was a recognition that the
authors personal narratives contributed to the interpretative process.

Is the influence of the researcher on the research, and vice-
versa, addressed?

Yes — as above, the section on reflexivity included recognition of the authors/researchers’
influence on the study. However, there was no recognition that the study would in turn
influence the author/researchers and/or how they responded to events arising during the
study.

Avre participants, and their voices, adequately represented?

Yes — illustrations from the data through the use of quotes was provided.

Is the research ethical according to current criteria or, for recent
studies, and is there evidence of ethical approval by an
appropriate body?

Yes — appropriate ethical approval was sought, and best practice followed.
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Do the conclusions drawn in the research report flow from the Yes — conclusions drawn (including future clinical and research implications) flowed from
analysis, or interpretation, of the data? the themes identified through data analyses.
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Appendix B: Ethics approval and details regarding end of study

This has been removed from the electronic copy.
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This has been removed from the electronic copy.
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This has been removed from the electronic copy.
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Appendix C: Participant Information Sheet

This has been removed from the electronic copy.
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Appendix D: Copies of Measures Used
The PHQ-9 (Patient Health Questionnaire-9) (Spitzer et al., 1999)

This has been removed from the electronic copy.
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The GAD-7 (Generalised Anxiety Disorder Scale) (Spitzer et al., 2006)

This has been removed from the electronic copy.
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The BIPQ (The Brief lliness Perceptions Questionnaire) (Broadbent et al., 2006)

This has been removed from the electronic copy.
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Appendix E: End of Study Report for the Service User Group

As this was an archival data project (and in line with IMPARTS guidelines), individual
feedback will not be provided to each service user included in the study. However, the
following information sheet was drafted for the Service User Group at the Young Adult Liver
Service, at which results from this study will also be presented.

A study investigating factors that are associated with how likely someone is to take their
medication for a chronic liver disease
Overview for Service User Group

This document is a summary of research undertaken recently that has used data from some of
the service users who have attended this clinic. The purpose of this project was to see if we
could identify any factors that might make it more or less likely for service users to take their
medication as prescribed.

Why did we investigate this?

Previous research and discussions with service users in clinic has indicated that some
adolescents and young adults are less likely to take medication as prescribed, compared to
children and adults. We think this is why some adolescents and young adults might be more
likely to experience complications following a diagnosis or transplant, such as liver failure or
transplant rejection.

For many service users receiving care from our clinic, medications can include
immunosuppressants such as steroids which are important to stop liver diseases progressing or
maintain a transplanted liver. However, we also know many of these medications can have
significant side effects and implications on day-to-day life, such as weight gain, having to
remember multiple tablets at specific times of day and not drinking alcohol.

Other studies have also shown that having to manage a chronic health condition at any time of
life, but particularly during adolescence can impact one’s quality of life and mood. Each person
will also develop beliefs about their illness, which may depend on their previous experience of
health difficulties, level of support they receive, impact of symptoms etc. These factors have
also been shown to potentially be associated with whether someone is likely to take their
medications.

We therefore decided to use the data we have been collecting in our clinic, to investigate what
factors might be associated with how likely someone is to take their medication in the
population we treat; adolescents and young adults (16-25 years) with chronic liver disease.
These factors included demographic and clinical variables (such as age, age at
diagnosis/transplant, sex, medication type) mood (scores for depression and anxiety) and
illness perceptions (such as the level of concern one has about their illness or how much it
impacts them emotionally).

157



158

What was our approach?

Data from the questionnaires that service users are asked to undertake prior to clinic
appointments were used, supplemented by information from clinical records. All data were
anonymised before analyses took place. Different statistical approaches were used, which
allowed us to see if there were any relationships between different factors with medication
adherence (answers to the question “In general, what percentage of the time do you take your
medication?”) and if any factors could predict how likely someone was to take their
medication.

We included 292 service users in the main sample and 73 in a smaller subset, the latter of whom
we used data from over two appointments at least six months apart to see if there were any
longer-term relationships between the factors specified above at appointment 1 and how likely
it was for someone to take their medication and their liver function (from blood tests) at
appointment 2.

What were the main findings and what might this mean?

We found that service users who were older, older at time of transplant or diagnosis and who
reported a greater emotional impact of their condition appeared to be at a higher risk of not
taking their medication. This fits with other research and demonstrates the difficulties that
regular medication requirements may pose to older adolescents, who are more likely to be at
an age when they are taking increased personal responsibility for their health in addition to
naturally seeking more independence in other aspects of their life. It also importantly
highlights how those who may be feeling particularly worried or angry about their health
condition might need greater support in their treatment.

We also found that female service users were more likely to report difficulties with mood and
more negative illness beliefs than male service users, although this did not mean they were
less likely to take medication. This finding might be reflective of patterns we see in the
general population; that girls and women are more likely to experience mental health
difficulties such as low mood and anxiety compared to boys and men.

What will we do next?
We will share the outcome of this research with clinicians and researchers, to contribute to
the understanding we have about adolescents and young adults with chronic liver disease.

Compared to other research already undertaken in this group, some of the approaches taken
in this project were new. It will therefore be important to repeat some of the analyses with
more data to see if we get the same results. Whilst we have identified some factors that
might make a service user less likely to take their medication, we have also shown that it is
probably not possible to reliably “predict” this using different pieces of data. Instead, there
are likely to be multiple factors that are specific to that individual, many of which will
interact with each other.

As a clinic, we will therefore continue to provide the opportunity in clinic appointments for
service users to explore how they are feeling about their treatment, but we may also pay more
attention to responses to the particular questions identified in this study that appear important
with regards to whether someone is likely to take their medication. We will also continue to
ensure we aim to provide care and support for service users that is specific to the needs of
that individual and their family.

We hope this overview has been of interest, but if you have any questions or concerns about
the findings then please do raise these within the Service User Group or with any of the
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clinicians that are involved with your care. Thank you for completing the questionnaires at
your appointments — this data allows us to conduct important research that we hope will
improve the experience you have throughout treatment and the overall health of our service
users.
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GUIDE FOR AUTHORS

"Submission Checklist”

Types of articles

The Journal of Adolescent Health publishes the following types of articles. Waord count limits apply
only to the main bedy of the manuscript and do not include the title, references, or figure and table
captions.

Original Articles

Original Articles are full-length scientific reports on the results of original research. Text is limited to
3500 words with a 250-word structured abstract, 5 tables/figures, and 40 references. Original articles
should include a 50-word Implications and Coentribution summary statement.

Adolescent Health Briefs

Adolescent Health Briefs are brief scientific reports of original research that represent preliminary
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and Contribution summary statement.

Review Articles
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considered for publication. All review articles are subject to a rigorous peer-review process. The format
of the review article should include the introduction, review of the relevant literature, discussion,
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Review articles should include a 50-word Implications and Contribution summary statement.

Clinical Case Reports
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are limited to 1000 words and should include an introduction, concise discussion of the clinical
observation, and discussion. Clinical cbservations should include a 200-word summary abstract. A
combined total of 1 figure, table, or illustration and 10 references will be accepted.

Letters to the Editor

Letters to the Editor typically represent corr 3 g articles published in the Journal
within the preceding & months. The author(s) of the artlcle that is the subject of the correspondence
will be invited to respond. Letters to the Editor may also be utilized to notify the Journal audience about
reports, events, crganizations, or other announcements that may be relevant to the international
adolescent and young adult health community. Letters should not exceed 400 words. If appropriate,
Letters can be accompanied with up to 5 references. This correspondence is published at the discretion
of the Editor-in-Chief and the Associate Editors.

Commentaries
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adult health, placed within the context of the scientific literature. Topics may include changes in
relevant healthcare training and guidelines, governmental health policies and reports, international
health, medical/scientific ethics, and meeting reports. Commentaries should not exceed 1,000 words
and 10 references. Commentaries are published at the discretion of the Editor-in-Chief and the
Associate Editors.

Editorials
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in the same lournal issue. Editorials aim is to highlight important research findings and to place
findings within a broader context for a wide audience. Editorials should not exceed 1,000 words and 20
references. Editorials are published at the discretion of the Editor-in-Chief and the Asscciate Editors.

JAH Intersection

JAH Intersection Section is a platform for sharing creative and artistic work by young people, family
and community members, and health professionals. JAH Intersection intends to deepen our insights
inte the health and well-being of adolescents and young adults that can augment scientific peer-
reviewed research. JAH Intersection amplifies the intersection of childhood with adulthood, and art
with science. Submitted work may take the form of written word (e.q., poetry, personal narratives),

4, Al

AUTHOR INFORMATION PACK 24 Mar 2022 www.elsevier.com/locate/jadohea 5

or images (e.g., photegraphs or two-dimensional artwork). Submissions from persons under the age
of 18 years must be accompanied by written permission to submit from a legal quardian. If the
submission invelves a true patient story or image, the patient must be adequately de-identified or
the authorfartist must obtain the patient's written permission for publication and current contact
information. This should be provided in a cover letter to the editerial team upen submission. Items
accepted for publication in JAH Intersection Section may also be used by the Society for Adolescent
Health and Medicine for professional educational and awareness purposes, and the person who
submitted the work will always be acknowledged. Submissions are reviewed and selected by the JAH
Intersection Section Committee, and published at the discretion of The Intersection Section Editor(s),
Editor-in-Chief, and Associate Editors.

The editorial process
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this internal review by the Editors; the remaining one-third are subjected to full peer-review. This
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Peer review and decision

Manuscripts accepted for peer review are sent to three external reviewers. Reviewers are anonymous;
authors' names are revealed. The Journal's goal is to complete peer review and reach a decision
within six weeks of submission.

Manuscripts will either be declined based on reviewer comments or referred back to the authors for
revision.

Revisions requested

A Revige and Resubmit decision is an invitation to present a carefully revised draft for further peer
review; it is not an acceptance.

Authors are asked to complete revisions within 30 days. If the authors do not respond within 30 days,
the editors may decline to consider the revision. The editors reciprocate by providing a final decision
quickly upon receipt of the revision.

Revised manuscripts should highlight changes to the text. Please include a response letter that
describes how the authors have responded to each of the reviewer critiques. A response organized
in a table format is preferred. The editors of the Jeurnal of Graduate Medical Education have written
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Appeal process

Authors may appeal decisions. All appeals are reviewed by the Editor-in-Chief, on a case-by-case
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appeal is final.

Acceptance for publication

All manuscripts accepted for publication will require a written assignment of the copyright from the
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the copyright for the Society for Adolescent Health and Medicine. No part of the published material
may be reproduced elsewhere without written parmission from the publisher.

Authors will receive typeset galley proofs via e-mail from the Jeurnal Manager at Elsevier. Proofs
should arrive approximately four to six weeks following acceptance. It is the corresponding author's
responsibility to carefully review typeset galley proofs for accuracy.
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Ethics in publishing
Please see our information on Ethics in publishing.

Human and animal rights

Studies of human subjects must document that approval was received from the appropriate
institutional review board. When reparting experiments utilizing human subjects, it must be stated in
writing, in the Methods section, that the Instituticn's Committee on Human Subjects or its equivalent
has approved the protocol. Secondary data analyses require formal exemption from review by the
Committee on Human Subjects or its equivalent. The protocol for ebtaining informed consent should
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Conflict of interest
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process that if revealed later, would make a reasonable reader feel misled or deceived (or an author,
reviewer, or editor feel defensive). Conflicts of interest may influence the judgment of authors,
reviewers, and editors; these conflicts often are not immediately apparent to others. They may be
persanal, commercial, political, academic, or financial. Financial interests may include employment,
research funding {received or pending), stock or share ownership, patents, payment for lectures or
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will be published with a conflict of interest statement as a footnote on the first page of the
article. If no conflict is reported, the footnote will state that no conflict has been reported.
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collection, analysis, and interpretation of data; (3) the writing of the report; and (4) the decision
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first draft of the manuscript and whether an honorarium, grant, or other form of payment was
given to anyone to produce the manuscript. If the manuscript is accepted for publication, the
disclosure statements may be published. See also https://www.elseviercomjconflictsofinterest.
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https://service.elsevier.com/app/answers/detail fa_id/286/supporthub/publishing.
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presentations and abstracts are not considered duplicate publications but should be noted in the
manuscript's cover letter and Acknowledgements section of the manuseript); that it is not under
consideration for publication elsewhere; that its publication is approved by all authors and tacitly
or explicitly by the responsible authorities where the work was carried out; and that, if accepted, it
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language, without the written consent of the copyright-halder.
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submit a reprint of the published article or a copy of the other manuscript to the Editor-in-Chief with
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The editors encourage authors to report fully the complete findings of their studies. The editors
recognize that large and longitudinal datasets often result in multiple publications both on different
topics and on the same topics across the span of development. Therefore, it is the authors' strict
respansibility both to notify the editors of the existence of multiple manuscripts arising from the same
study and to cross-reference all those that are relevant.

Manuscripts accepted for peer review may be submitted to the iThenticate plagiarism checker.
iThenticate compares a given manuscript to a broad range of published and in-press materials,
returning a similarity report, which the editors will then examine for potential instances of plaglarism
and self-plagiarism.

Failure to disclose multiple or duplicate manuscripts may result in censure by the relevant journals
and written notification of the appropriate officials at the authors' academic institutions.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
anaother on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to aveld using "he, she," or "hefshe.” We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orentation, disability or
health condition unless they are relevant and valid. When coding terminglogy Is used, we recommend
to avoid offensive or exclusionary terms such as "master”, "slave”, "blacklist" and "whitelist". We
suggest using alternatives that are more appropriate and (self-) explanatory such as "primary",
"secondary”, "blocklist® and "allowlist”. These guidelines are meant as a peint of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, remowval or rearrangement. In the case of addition or removal of authors,
this includes cenfirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been publishied in an online issue,
any requests approved by the Editor will result in a corrigendum.

Registration of clinical trials

Clinical trials are studies that prospectively assign human subjects to an intervention or comparison
group to test cause-and-effect relationships. Assignments are generally, but not necessarily,
randomized. Interventions include behavioral treatments, process-of-care changes, nutritional
programs, surgical procedures, drug regimens, medical and other devices, and the like.

Authors reporting results of a clinical trial must affirm  that the study has been
registered at www.clinicaltrials.gov or ancther WHO-approved national or international registry
prior te the enrollment of the first subject. A list of registries can be found at
http://fwww.icmje.org/about-icmje/fags/clinical-trials-registration/. The trial registration number
must be listed on the title page of the manuscript submission packet.

Authors are strongly encouraged to include the CONSORT Flow Chart Diagram and a CONSORT
Checklist {MSWord document) with their manuscript submission.
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Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (see
more infarmation on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a "Jeurnal Publishing Agreement' form or a link te the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
cireulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the artide. Elsevier has preprinted forms for
use by authors in these cases.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
infarmation.

Elcevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/for
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
siubmit the article for publication. If the funding source(s) had no such invalvement, it is recommended
to state this.

Open access
Please visit our Open Access page for more information.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and te conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission
Manuscript Preparation

General information

Submission to this journal proceeds totally online, and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts source files to a single PDF file of the
article, which is used in the peer-review process. Please note that even though manuscript source
files are converted to PDF files at submission for the review process, these source files are needed
for further processing after acceptance. Please do not submit PDF documents as source files. All
correspondence, including notification of the Editor's decision and requests for revision, takes place
by e-mail, removing the need for a paper trail.

Manuscript decuments must comply with layout and length requirements outlined below. All accepted
manuscripts may be subject to editing and revision by the editors and their agents. Authors should
take care to avoid redundancy within the text and between the tables, figures, and text. Due to page
limitations, the editors may decide that figures, appendices, tables, acknowledgments, and other
materials be published online only and referenced in the print edition of the Journal.

Online submission

Manuscripts must be submitted online via Editorial Manager (EM). To access EM, go to
https: //www.editorialmanager.com/jah/default.aspx  and register as a new user. You will be guided
stepwise through the creation and uploading of the various files and data. Once the uploading is done,
the system automatically generates an electronic (PDF) proof, which is then used for reviewing. All
correspondence regarding submitted manuscripts will be handled via e-mail through EM.
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For the purposes of EM, a manuscript submission consists of a minimum of four distinct files: a Cover
Letter, Manuscript, Title Page (with any Acknowledgments), and at least one Author Statement. EM
accepts files from a broad range of word processing applications. Files should be set in 12-point
double-spaced type. The manuscript file should follow the general instructions on style/arrangement,
and, in particular, the reference style. Pages in the manuscript file should be numbered consecutively.

In addition, Tables and Figures should be included as separate and individual files.

If electronic submission is not possible, please contact Tor Berg, the Managing Editor, at
tor.berg@ucsf.edu, or by phone at 415-502-1373 or by mail at: Editorial Office, Journal of Adolescent
Health, University of California, San Francisco, Research and Policy Center for Childhood and
Adolescence, 3333 California Street, Suite 245, San Francisco, CA 94118,

Cover Letter

A Cover Letter must accompany all submissions. The Cover Letter should describe the manuscript’s
unique contribution and provide the following information in accordance with the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical
Publication available at http://www.icmje.org:

= Disclosure of any prior publications or submissions with any overapping information, including
Methods, or a statement that there are no prior publications or submissions with any overlapping
information;

+ A statement that the work is not and will not be submitted to any other journal while under
consideration by the Journal of Adolescent Heaith,

= A statement of any potential conflict of interest, real or perceived, the role of the study sponsor,
and additional disclosures, If any; potential conflicts must also appear on the Title Page

Submit your article

Referees

To assist with a prompt, fair review process, authors are asked to provide the names, institutional
affiliations, and e-maill addresses of 5 potential reviewers who have the appropriate expertise to
evaluate the manuscript. Failure to provide at least 3 potential reviewers may result in delays in the
processing of your manuscript. Do not refer potential reviewers with whom you have a current ar past
personal or professional relationship. Do not recommend members of the Journals editoral board.
Authors may also provide the names of persons who should not be asked to review the manuscript.
Ultimately, the editors reserve the right to choose reviewers.

Proprietary products

Authors should use nonproprietary names of drugs or devices unless mention of a manufacturer is
pertinent to the discussion. If a proprietary proeduct is cited, the name and location of the manufacturer
must also be included.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formiatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. Turn on page numbering in your manuscript file. When preparing tables, if you are
using a table grid, use only one grid for each individual table and not a grid for each row. If no grid
is used, use tabs, not spaces, to align columns. The electronic text should be prepared in a way very
similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that
source files of figures, tables and text graphics will be required whether or not you embed your figures
in the text. Please do not submit PDF documents as source files. See also the section on Electronic
artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-
check’ functions of your word processor.

PREPARATION

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formiatting
codes will be removed and replaced on processing the article. In particular, do not use the word
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processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwark.

To aveld unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Subdivision

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply ‘the text.”

The text of Original Articles and Briefs should usually, but not necessarily, be divided into the following
sections: Introduction, Methods, Results, and Discussion. Additionally, the Jeurnal requests an
Implications and Contribution summary statement.

Implications and Contribution: In addition to the abstract, please include a summary statement
at the beginning of your manuscript. This summary should be no more than 50 words in length and
should describe the significance of your study's findings and its contribution to the literature in plain
language. These summaries appear on the published articles and in various digests and newsletters.

Intreduction: The introduction should clearly state the purpose(s) of the artidle and summarize the
rationale for the study of observation. Please do not include an “Intreduction” heading, just text. Only
pertinent references should be used.

Methods: The selection of observational or experimental subjects (patients or experimental animals,
including controls) should be clearly described in the Methods section. The methods, apparatus, and
procedures used should be described in enough detail to allow other workers to repraduce the results.
References should be provided for established methads, induding statistical methads. Methods that
are not well known should be concisely described with appropriate references. Any new or substantially
modified method(s) should be carefully described, reasons given for its use, and an evaluatiocn made
of its known or potential limitations. All drugs and chemicals used should be identified by generic
name(s), dosage(s), and route(s) of administration. The numbers of observations and the statistical
significance of findings should be included when appropriate. Patients' names, initials, or hospital
numbers should not be used.

*Note that when reporting experiments utilizing human subjects, approval of the protocol by the
sponsoring Institution's Committee on Human Subjects or its equivalent must be stated explicitly
within the Methods section of the manuscript. In addition, the protocol for obtaining informed consent
should be briefly described. Secondary data analyses require formal exemption from review by a
Committee on Human Subjects or its equivalent.

Results: Results should be presented in a logical sequence in the text, table(s), and illustration(s).
Only critical data from the table(s) and/or illustration{s) should be repeated in the text.

Discussion: Emphasis in the Discussion section should be placed on the new and important aspects
of the study and the conclusions that can be drawn. Detailed data from the results section should
not be repeated in the discussion. The discussion should include the implications and limitations
of the findings and should relate the observations to other relevant studies. The link between the
conclusion(s) and the goal{s) of the study should be carefully stated, avoiding unqualified statements
and conclusions not completely supported by the data. The author(s) should avoid claiming priority
and alluding to work that has not yet been completed. New hypotheses, when stated, should be
clearly identified as such. Recommendations, when appropriate, may be included.

Grammar, punctuation, and scientific writing style should follow the AMA Manual of Style, 10th edition.
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Appendices
If there is more than one appendix, they should be identified as Appendix A, Appendix B, etc. Tables
and figures in appendices should be given separate numbering: Table Al, Fig. Al, etc.

Essential title page information

= Title. Concise and informative (titles are limited to 140 characters). Titles are often used in
information-retrieval systems. Avoid abbreviations and formulae where possible.

= Autheor names and affiliations. Where the family name may be ambiguous {e.q., a double name),
please indicate this clearly. Include the full names of all authors, as well as the highest academic
degrees (excluding bachelor-level degrees) and the departmental and institutional affiliation of each.
Please note that the Journal does not list fellowships of professional or certifying organizations as
credentials. Relevant sources of financial support and potential cenflicts of interest should be reported
for all authers. Present the authors' affiliation addresses (where the actual work was done) below
the names. Indicate all affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each affiliation,
including the country name and, if available, the e-mail address of each author.

= Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone and fax numbers (with country and
area code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or "Permanent address') may be indicated as
a footnate to that author's name. The address at which the auther actually did the werk must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

+ Acknowledgments. The title page should also include an Acknowledgments section, listing any
sources of support such as grants, equipment, or drugs; and any acknowledgments of persons
who have made a substantive contribution to the study. Authors should obtain writken permission
from anyone that they wish to list in the Acknowledgments section. The corresponding author must
alse affirm that he or she has listed everyone who contributed significantly te the work in the
Acknowledgments. Previous oral or poster presentations at lecal, regional, national or international
meetings should be reported here.

Authorship Criteria
As a condition of authorship, all named authors must have seen the final draft of the manuscript,
approve of its submission to the Journal, and be willing to take respansibility for it in its entirety.

All named authors must complete a signed Statement of Authorship. The Journal's Statement can be
downloaded in POF format at https://www.elsevier.com/_ data/promis_misc/jah_sca.pdf. We prefer
an electronic copy of the statement: please electronically sign the PDF using Acrobat or print the PDF,
sign it by hand, and scan it. Completed forms should be uploaded with your manuscript submission.
We can also receive statements by email at jaheditorial@ucsf.edu or byfax at (415) 476-6106, though
it may delay processing of your manuscript.

If there are concerns about how all persons listed as authors meet the criteria for authership according
to the Uniform Reguirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing
for Biomedical Publication available at hrtp:/fwww.icmje.org, we will request further information from
the corresponding author and, if necessary, request written documentation of each person's work
on the report.

The Journal does not list corporate authors, such as research networks, professional societies, or
think tanks. Only individuals meet the Journals criteria for authorship.

The names, along with any conflicts of interect, funding sources, and industry-relation, of persons
who have contributed substantially to a study but who do not fulfill the criteria for authorship are to
be listed in the Acknowledgments section. This sectign should include individuals whe provided any
writing, editorial, statistical assistance, ete.

Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s).
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The abstract should be provided in a structured table format with the following bolded headings:
Purpose, Methods, R Its, and C lusis Emphasis should be placed on new and important
aspects of the study or observations. Only common and approved abbreviations are acceptable, and
they must be defined at their first mention in the abstract itself. Three to 10 key words of short
phrases should be identified and placed below the abstract. These key words will be used to assist
indexers in cross-indexing the article and will be published with the abstract. For this, terms from the
Medical Subject Headings list in the Index Medicus should be used whenever possible.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the cantents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 = 1328 pixels (h ®* w) or proportionally more. The image should be readable at a size of 5 =
13 cm using a regular screen recolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Abbreviations

Authars should provide a list of abbreviations on the title page. All acronyms in the text should be
expanded at first mention, followed by the abbreviation in parentheses. The acronym may appear
in the text thereafter. Do not use abbreviations in the title. Acronyms may be used in the abstract
if they occur 3 or more times therein. Generally, abbreviations should be limited to those defined in
the AMA Manual of Style, 10th edition.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the Natienal Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa).

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the following sentence:

This research did not recelve any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Linirs
Follow internationally accepted rules and conventions: use the intermational system of units (SI). If
other units are mentioned, please give their equivalent in SI1.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., /Y. In principle, variables are to be presented in italics. Powers of e are often
mare conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Artwork

Electronic artwork

General points

= Make sure you use uniform lettering and sizing of your original artwork.

» Embed the used fonts if the application provides that option.

= Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

= Number the illustrations according to their sequence in the text.

= Use a logical naming convention for your artwork files.
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= Provide captions to illustrations separately.

= Size the illustrations close to the desired dimensions of the printed version.

* Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our websita:

hetps: //www.elsevier.com/ artworkinstructions

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as’ or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped {pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone {(color or grayscale), keep to a minimum of
500 dpi.

Please do not:

= Supply files that are optimized for screen use (e.q., GIF, BMF, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

= Supply files that are too low in resolution;

= Submit graphics that are disproportionately large for the content.

Letters and symbols should be clear and even throughout and of sufficient size that when figures
are reduced for publication (to approximately 3 inches wide), each item will still be legible. When
symbols, arrows, numbers, or letters are used to identify parts of the illustrations, each should be
identified and clearly explained in the legend.

If photomicrographs are to be submitted, the requirements for their presentation should be obtained
from the Editor-in-Chief prior to submission.

If photographs of persons are used, either the subjects must not be identifiable or their pictures must
be accompanied by written permission to publish the photograph.

If an illustration has been published, the original source must be acknowledged and accompanied
by written permission from the copyright holder to reproduce the material. Permission is required
regardless of authorship or publisher except for documents in the public domain.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online {e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference far color: in print or online only. Further information an the preparation of
electronic artwork.

NMustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concerned about the guality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing’ is also available, where our llustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustraticns themselves te a minimum but explain all symbols and abbreviations used.
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Tables

Tables should be submitted as separate and individual files. Number tables consecutively in accordance
with their appearance in the text. Each table should be given a brief title; explanatery matter should
be placed in a table footnote. Place footnotes to tables below the table body and indicate them with
superscript lowercase letters. Any nonstandard abbreviation should be explained in a table footnote.
Avoid vertical rules. Be sparing in the use of tables and ensure that the data presented in tables do
not duplicate results described elsewhere in the article. Statistical measures should be identified as
measures of variation such as SD or SEM. If data from another published or unpublished source are
used, permission must be abtained and the source fully acknowledged. EM will accept files from a
wide variety of table-creation software.

References

Citation in text

Authors are responsible for the accuracy of references. References should be numbered consecutively
in the order in which they are first mentioned in the text. References cited only in tables or figure
captions should be numbered in accordance with the sequence established by the first identification
in the text of the particular table or figure. ldentify references in text, tables, and captions by
Arabic numerals in brackets. Please ensure that every reference cited in the text is also present
in the reference list (and vice versa). Any references cited in the abstract must be given in full.
An effort should be made to avoid using abstracts as references. Unpublished observations and
personal communications are not acceptable as references, although references to written, not verbal,
communications may be inserted into the text in parentheses. Citation of a reference as 'in press'
implies that the item has been accepted for publication. References to manuscripts accepted but
not yet published should designate the journal followed by (in press) or use the DOI If assigned. All
references must be verified by the authors against the original documents.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DO is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a ditation using DO for an article not yet in an issue is: VanDecar 1.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://dol.org/10.102%/20011B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Data references

This journal encourages you to cte underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and glabal persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliagraphies
will be automatically formatted in the journal's style. If no template is yet avallable for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software,

Reference style

The titles of journals should be abbreviated according to the style used in the list
of Journals Indexed for MEDLINE, posted by the NLM on the Lbrary's web site,
hetp:/ /www.nim.nih.gov/tsd/serials/lji.html. Reference style should follow that of the AMA Manual of
Style, 10th edition, as shown in the following examples:
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Journals

1. Standard journal article:
References should list all authors when four or fewer; when more than four, only the first three should
be listed, followed by ‘et al.’

Aalsma MA, Tong Y, Wiehe SE, et al. The impact of delinquency on young adult sexual risk
behaviors and sexually transmitted infections. J Adolesc Health 2010:;46:17-24. DOI: 10.1016/
i.jadohealth.2009.05.018.

2. Corporate Author:
Center for Health Pramation and Education. Guidelines for effective school health education to prevent
the spread of AIDS. ] Sch Health 1988;58:142-8.

Books and Monographs

1. Personal Author(s) :

Romer D. Reducing Adolescent Risk: Toward an Integrated Approach. Thousand Oaks, CA: Sage
Publications, 2003,

2. Editor(s), Compiler(s), Chairman as Author(s) :
Rosen DS, Rich M, eds. The adolescent male. In: Adolescent Medicine: State of the Art Reviews. val
14. Philadelphia, PA: Hanley & Belfus, 2003.

3. Chapter i & Book:
Marcell AV, Irwin CE Jr. Adolescent substance use and abuse. In: Finberg L, Kleinman RE, eds.
Saunders Manual of Pediatric Practice. 2nd ed. Philadelphia, PA: WB Saunders, 2002:127-139.

4, Agency Publication:
America's Children: Key National Indicators of Well-Being 2009. Washington, DC: Federal Interagency
Forum on Child and Farnily Statistics, 2009.

Web sites
‘World Health Organization. Good information practice essential criteria for vaccine safety web sites.
Available at: http://www.whao.int/vaccine_safety/good_vs_sites/en. Accessed January 13, 2010.

Reference style

Text: Indicate references by number(g) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

List: Mumber the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer ], Hanraads JA], Lupton RA. The art of writing a scientific article. 1 Sci Commun
2010;163:51-9.

Reference to a boak:

[2] Strunk Jr W, White EB. The elements af style. 4th ed. New York: Langman; 2000.

Reference to a chapter in an edited book:

[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Ing; 2009, p. 281-304.
Reference to a website:

[4] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13.03.03].

Reference to a dataset:

[dataset][5] Oguro M, Imahiro S, Saito S, MNakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015, http: //dx . dol.org/10.17632/
Awj9Bnb3Sr 1.

Note shortened form for last page number. e.g., 51-9, and that for more than & authors the first &
should be listed followed by "et al.' For further details you are referred to "Uniform Requirements for
Manuscripts submitted to Biomedical Journals' (1 Am Med Assoc 1997;277:927-34) (see also Samples
of Formatted References).
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Video data

The Journal of Adolescent Health accepts video material and animation sequences to support and
enhance your scientific research. Authors whe have video or animation files that they wish te submit
with their article are strongly encouraged to include links te these within the body of the article. This
can be dene in the same way as a figure or table by referring to the video or animation content and
nating in the body text where it should be placed. All submitted files should be properly labeled so that
they directly relate to the video file's content. In order to ensure that your video or animation material
is directly usable, please provide the files in one of our recommended file formats with a preferred
maximum size of 50 MB. Video and animation files supplied will be published online in the electronic
wversion of your article on JAHOnline.org and Elsevier's ScienceDirect: http://www.sciencedirect.com.
Please supply ‘'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link o your video data. For more detailed instructions please visit cur video instruction pages at
heeps://www.elseviercom/artwerkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

Supplementary data

The Journal of Adolescent Health accepts electronic supplementary material te support and enhance
your scientific research. Supplementary files offer the author additional possibilities te publish
supporting applications, high-resolution images, background datasets, sound clips and more.
Supplementary files supplied will be published enline alongside the electronic version of your article
on JAHOnline.org and Elsevier's ScienceDirect: http://www.sciencedirect.com. In order to ensure that
your submitted material is directly usable, please provide the data in one of our recommended file
farmats. Authors should submit the material in electronic fermat tegether with the article and supply
a cancise and descriptive caption for each file. For more detailed instructions please visit our artwork
instruction pages at https://www.elsevier.com/artworkinstructions.

Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithme, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" saction for more information about data citation. For more information on depositing,
sharing and using research data and other relevant recsearch materialg, visit the research data page.

Data linking

If you have made your research data avallable in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on SclenceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: sxxoox (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).
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Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocels, and methods) associated with your
manuseript in a free-to-use, open access repository. During the submission process, after upleading
your manuscript, you will have the apportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

Submission checklist

checklist The following list will be useful during the final checking of an article prior to sending it to
the Journal for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

Cover letter

= Disclosure of any prior publications or submissions with any overlapping information

= A statement that the work is not under consideration elsewhera

» Disclosure of any potential conflict of interest, real and perceived, for all named authors
» Mames and contact information for 5 potential reviewers

Statements of Authorship
sPlease submit a separate statement for each named author

Title page

= Article title

# Full names, academic degrees (Masters level and above), and affiliations of all authors
« Mame, address, e-mail address, telephone and fax number of the cormesponding author
= Spurces of funding and acknowledgements of support and assistance

+ Disclosure of potential conflicts, real and perceived, for all named authors

= Clinical trials registry site and number

= List of abbreviations

Manuscript

+ Please double-space

+ BR>+ Abstract in the appropriate format: Structured for Original Articles and Briefs or Summary
for Review Articles and Clinical Observations

+BR>w List of keywords

sImplications and Contributions statement

« IRB statement in the Methods section

+ References should be in the correct format for this journal; all references mentioned in the Reference
list are cited in the text, and vice versa

= Figure titles should be on a new page

+ Manuscript has been 'spell-checked' and 'grammar-checked'

Tables
+ Each saved as a separate document, including title and footnotes

Figures

+ Each saved as a separate file, with captions/legends (without titles)

+ Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print;
if anly colar on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

AUTHOR INFORMATION PACK 24 Mar 2022 www.elsevier.com/locate/jadohea 19

= Permission has been obtained for use of copyrighted material from other sources (including the Web)
= Copies of prior and/or in press publications related to the current submission can be uploaded as
separate files or e-mailed to the Managing Editor

= For any further information please visit our custamer support site at https://service.elsevier.com.

AFTER ACCEPTANCE

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in additien te editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential intreduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proafing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your artidle published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considerad at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
te us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading Is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and sacial media. For an extra
charge, paper offprints can be ordered via the offprint crder form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Author Services, Corresponding authors who have published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

For inguiries relating to the submission of articles (including electronic submission) please send an
email to jaheditorial@ucsf.edu. For detailed instructions on the preparation of electronic artwork,
please visit https://www.elsevier.com/artworkinstructions. Contact details for questions arising after
acceptance of an article, especially those relating to proofs, will be provided by the publisher.
You can track accepted articles at https://www.elsevier.com/trackarticle. You can also check
our Author FAQs at hitps://www.elseviercom/authorFAQ and/or contact Customer Support via
https: //service. elsevier.com.

© Copyright 2018 Elsevier | hitps://www elsevier.com
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