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Abstract

Background

Teenagers and young adults (TYAs; ages 16-24 in the UK) with cancer have specific needs
and experience worse physiological and psychological outcomes compared to paediatric and
adult cancer. In the UK, psychosocial screening is a mandatory part of TYA care. However,
there is a lack of age-appropriate and acceptable screening tools for this population. This
review aimed to (i) identify the psychosocial screening tools available for TYA cancer and (ii)

describe their psychometric properties.

Methods

We searched five databases for studies meeting eligibility criteria. We extracted data
relevant to the review and assessed study quality using the COnsensus-based Standards for
the selection of health Measurement INstruments (COSMIN) guidelines and the ‘Hughes

Quality Assessment Tool’ developed by the research team.

Results

We identified 35 studies which included 97 screening tools. The main constructs measured
were distress, depression, and anxiety. The TYA age range varied widely. Reporting of
screening tools and their psychometric properties was poor, and most tools were not

validated or developed for TYA cancer populations.

Discussion

There is an urgent need for screening tools that are designed for and validated in TYA cancer
populations. Appropriate tools would enable clinicians to reliably identify and effectively
support the psychosocial challenges faced by TYAs. The use of validated psychosocial
screening tools enables earlier detection of difficulties, fosters patient-centred care, and is

cost-effective since resources can be allocated to those most in need.



Introduction

The transition from childhood to adulthood is particularly difficult for teenagers and young
adults (TYAs; ages 16-24 in the UK) due to physical, psychological, and financial challenges®
3, This is a period when TYAs are developing a stable identity, exploring independence from
their family, and making important decisions about their future*®. A cancer diagnosis can
impact normative development during this period and cause substantial distress during and
after recovery’-8. Cancer can cause loneliness and changes to the self-concept that may
affect how TYAs cope with treatment®1°, Treatment can interfere with day-to-day life due to
fatigue, nausea, and a loss of confidence that arises from changes in appearance?. The type
and length of treatment can reduce resilience? while prolonged treatment can cause
feelings of helplessness'° and can be detrimental to relationships, education, and

employment12,

TYAs with cancer have specific needs compared to paediatric and adult cancer and require
specialist service provision'”13, They experience more complex emotional and social
challenges compared to other groups and require extra support in navigating finances,
treatment options, and advocacy concerns®®. TYAs also have worse cancer survival rates

compared to children and adults?,

The definition of TYA varies across countries, meaning there is a lack of consistent research
across the field!?!*%5 In the UK the TYA age range is defined as ages 16 to 246, but
elsewhere TYAs have been defined as 15 to 39 or 18 to 391718, Past research has shown that
TYAs are less likely to be referred for psychological support compared to younger children®3
and feel less involved in healthcare discussions!. More research into TYA cancer is needed
to improve treatment, increase awareness of psychosocial difficulties, and ensure TYAs have

a voice in their care.

In recognition of these discrepancies in care and outcomes, The National Institute for Health
and Care Excellence (NICE) in the UK has made specific recommendations for TYAs with
cancer. These include the use of psychosocial screening tools to identify those at risk of
distress!9 and access to appropriate psychological and social support?%21, Psychosocial

screening should form a standard of psychosocial care'>?223, but there have been challenges



in implementing evidenced-based screening?* due to a lack of acceptable and appropriate
psychosocial screening tools?>2%, All healthcare professionals can benefit from appropriate
psychosocial screening tools to quickly identify TYAs at risk of emotional difficulties. Such
tools should address a range of issues including treatment-related distress, relationships,
and social issues'1415> while also identifying resilience and coping resources to aid

adjustment to cancer®1>?7,

TYAs have specific needs and experience worse medical and psychological outcomes
compared to paediatric and adult cancer!. Psychosocial screening can help our
understanding of the impact of cancer on the development of TYAs?. It allows psychological
interventions to be targeted to those most in need, informs the level of support required,
and allows effective resource distribution*>?’. TYAs who do not receive timely or
appropriate psychosocial support have lower treatment adherence and more difficulties
adjusting to their diagnosis'’. TYAs with cancer are less likely to use mental health services

and find it difficult to discuss their emotions or report distress#1°.

Past research has shown that limited life experiences and a lack of confidence mean TYAs
often struggle to cope with the challenges of cancer®. Studies have underscored the
importance of bringing TYAs into conversations about their care to empower them and
ensure their voice is heard?. Taking greater responsibility for their own healthcare, reading
age-appropriate information, and engaging with psychological support can increase

understanding and treatment adherence®’.

In the UK, psychosocial screening is a mandatory part of TYA cancer care and is important
for guiding interventions'®. However, it is unclear what validated psychosocial screening
tools are available in this age group and clinical population. The British Psychological Society
recommends that psychosocial screening tools used in cancer should be validated with
standardised norms?® and that clinicians should be aware of the psychometric properties
and clinical utility of screening tools. However, in TYA cancer there is a lack of research into
appropriate tools and their properties'®3°, Validating existing screening tools could be one

solution but new tools developed specifically for this group may also be needed*®.
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Review Aims

To address the lack of research into age-appropriate and acceptable psychosocial screening
tools for TYA cancer, this review aimed to (1) identify the psychosocial screening tools

available for TYAs with cancer and (2) describe their psychometric properties.
Method

This systematic review adhered to PRISMA guidelines®' and was registered with PROSPERO
(07/02/22; reg no. CRD42022297985)%2. We used the COnsensus-based Standards for the
selection of health Measurement INstruments (COSMIN) guidelines to extract psychometric

properties and assess the quality of studies meeting COSMIN’s inclusion criteria33.
Data Sources

Searches were conducted on 6™ April 2022 on five databases: OVID MEDLINE, OVID Embase,
OVID Psychinfo, EBSCO CINAHL, and Web of Science.

Search Terms and Strategy

Using the Patient, Intervention, Comparison, Outcome (PICO) framework3* the main
concepts identified were cancer, teenagers and young adults, and psychosocial screening
tools. The keywords and subject headings are listed in Table 1. Each main concept was

searched together using AND. No publication date or language restrictions were set.

After removing duplicates, identified papers were screened by the author (KH) based on
title and abstract. A second reviewer (LB) independently screened 20% of papers, also based
on title and abstract. Initial agreement about eligible papers between the two reviewers was
99% based on titles and abstracts and 100% following discussions. Papers were excluded
based on the criteria below. Full texts were screened by KH using the criteria below and 20%
of these texts were screened by LB. Initial agreement was 90% for the full texts and 100%

following discussions.

Inclusion/Exclusion Criteria

Studies were included if they met the following criteria:

11



e Age group defined as adolescent or teenage or young adult/people. The definition of
this group varies widely so no numeric age range was set. Actual age range was

reported in the results.

e Diagnosis of cancer.

e Publications written in English.

Psychosocial tools used for screening purposes.

Studies were excluded if they met the following criteria:

e Paediatric or adult cancer (as above, no specific age range was set).

e Diagnosis other than cancer.

e Publications not written in English.

e Studies using psychosocial screening tools in TYA cancer survivors (i.e. beyond the

diagnosis and treatment stage).

COSMIN guidelines include the following eligibility criteria for systematic reviews of

screening tools®3:

e Tools should measure the construct of interest, in this case psychosocial difficulties.

e The study sample should represent the population of interest, in this case TYA

cancer.

e The study should concern screening tools.

e The study’s aim should be to evaluate psychometric properties or to develop a tool.

However, as our primary aim was to identify which psychosocial screening tools are used in
TYA cancer, we purposefully included studies only using screening tools and not developing
or evaluating them. Therefore, it was not possible to comply with COSMIN’s guidelines for

all studies.

12



Data Extraction

We extracted data based on COSMIN guidelines, past reviews, and discussions with

clinicians. Data were extracted from all included papers by KH and 20% of data extraction

was repeated by LB. Agreement was reached on 100% of the data extracted.

The data extraction table includes:

10.

11.

12.

Setting (participant recruitment, data collection, and location).

Whether the measure was used during routine clinical care or as part of a research

study.

Sample size.

Age range of participants.

Cancer diagnoses of participants.

Language of the measure (where not stated this was assumed based on the setting).

Purpose of the measure (screening tool, outcome, predictor, covariate, or validation

tool”).
Psychosocial construct being measured.

Mode of administration (‘self-report’ was stated if the paper reported self-report but

made no reference to paper or online).
Number of items and subscales.

Response format (e.g. participants responded from 0 (not at all) to 3 (nearly every
day)).

How the measure was scored and any cut-off points.

The tools identified in this review were not always used as screening tools (e.g., some were

used to assess outcomes). Therefore, for the remainder of this review, we will refer to all

* Predictors were tools that were used as independent variables in a regression analysis. Outcomes were tools

that were used to assess the impact of changing independent variables. Covariates were tools that measured a

variable that affected an outcome but was not the variable of interest. Screening tools were used to identify

people with a construct of interest. Validation tools were used as a comparison for other tools.
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tools as ‘measures’. Some studies included multiple measures, meaning there were more

measures than studies.
Psychometric properties for papers that were suitable for COSMIN evaluation

COSMIN can be used as a modular tool, so we only included sections that were relevant for
our review?3, For papers meeting COSMIN eligibility criteria, we extracted structural validity,
internal consistency, cross-cultural validity/measurement invariance, and reliability (see
Supplement A, Table 1 for definitions of each property). We also collected information on
criterion validity, however, there were no identified gold standard screening tools in this
population (required for COSMIN assessment of criterion validity) and therefore this
information is presented in Supplement A, Table 2 but does not form part of the main

guality assessment.

These properties were rated using COSMIN criteria for good measurement properties3? as
sufficient (+), insufficient (-), or indeterminate (?). COSMIN recommends pooling findings
together to identify the most suitable screening tool. However, this was not possible due to

the small number of measures identified and the wide range of constructs covered.
Psychometric properties for tools that did not meet COSMIN eligibility criteria

For measures not meeting COSMIN criteria, we searched the full texts for the following
psychometric properties: internal consistency, test-retest reliability, construct validity,
sensitivity, and specificity. To ease comparison, we grouped these measures as (i) non-
cancer populations; (ii) cancer populations but not specific to TYA; and (iii) TYA cancer

populations.

We used narrative synthesis to summarise these psychosocial measures and their
psychometric properties. The approach involves summarising the findings from the different

studies based mainly on the use of words and text.

Quality Assessment

All papers retained after screening were assessed by KH using either the COSMIN risk of bias

checklist®® or a quality assessment tool developed by the research team (‘Hughes Quality

14



Assessment Tool’, described below). 50% of these papers were also assessed by LB and final

agreement was reached on 100% of papers.

COSMIN risk of bias checklist3>

The COSMIN risk of bias checklist was used to assess the quality of studies meeting COSMIN
eligibility criteria. This checklist was used as a modular tool and included the following

sections:

Screening tool development

e Content validity

e Structural validity

e Internal consistency

e Cross-cultural validity/measurement invariance
e Reliability

e Measurement error

e Construct validity, split into convergent validity and discriminative or known groups

validity

e Responsiveness, split into comparison with other instruments, between subgroups,

and before and after intervention.

The methodological quality of each section was rated as very good, adequate, doubtful, or
inadequate based on COMSIN criteria. Overall ratings of each section were given the lowest
rating of any criteria within that domain i.e. “worst score counts”33. Since the aim of this
review was to identify the psychosocial screening tools used in TYA cancer, all studies were

included, regardless of quality.

15



‘Hughes Quality Assessment Tool’

For papers that could not be quality-assessed using the COSMIN risk of bias checklist, we
used an alternative quality assessment tool created by the research team. This tool was
guided by criteria created to review health status and quality of life tools3¢ and assessed (i)
the conceptual and measurement model; (ii) reliability and validity; (iii) interpretability; (iv)
mode of administration; and (v) cultural or language adaptations (see Supplement A for

details).
Results

Aim 1: Identify the psychosocial screening tools available for TYAs with cancer

Overview of studies

From five databases we identified 1014 papers after the removal of duplicates (Figure 1).
927 papers were excluded based on title and abstract screening mostly due to the papers
not being about TYAs or being about an illness other than cancer. Of the remaining 87
papers, full texts were retrieved for 49 papers. We were unable to retrieve full texts for
38/87 papers, despite contacting all corresponding authors who had shared their email to
request full texts. Of the 49 papers retrieved, 14/49 were excluded as they did not meet the
eligibility criteria for this review. Excluded papers were those addressing measures for TYA
cancer survivors (n=1); not mentioning a measure (n=7); not defining a TYA age range (n=2);
not providing any details about the measure (n=2); study protocol (n=1); and not written in

English (n=1). 35 studies were therefore included in this review.

16



Figure 1. PRISMA flow chart of search results

Identification of studies via databases and registers

'
Records identified from*:
c Databases (searched on
o 06/04/22): Record's removed before
® OVID MEDLINE (n = 430) screening:
2 OVID Embase (n = 568) Duplicate records removed
= OVID Psychlnfo (n = 199) (n=622)
g EBSCO CINAHL (n = 187)
= Web of Science (n = 252)
—
'
Records screened Records excluded**
(n=1014) (n=927)
Reports sought for retrieval Reports not retrieved as no
> (n=87) —»| published full text was available
= (n=38)
c
@
: |
7}
(%]
Reports assessed for eligibility Reports excluded:
(n =49) -Looked at screening tools of
TYA cancer survivors (n = 1)
-Did not include a screening tool
(n=7)
-TYA age range was not clearly
— defined (n = 2)
-Study protocol (n = 1)
-Screening tool only mentioned
in passing with no further details
Studies included in review (n=2)
=135 -Article was not written in English
(n=3%) (n=1)

Study and measure characteristics

The 35 studies were carried out in 12 countries. These countries were predominantly the
USA (n=9 studies), Canada (n=7), China (n=3), Germany (n=3), Australia (n=3), UK (n=2) and
Singapore (n=2). One study was carried out across 4 countries (Australia, Canada, UK, and
USA). The remaining studies were carried out in a single country (see Supplement A, Table
3). 28/35 studies were carried out in a research setting and 7/35 in a clinical setting. TYA
ages ranged from 11-45 and the most commonly-reported age ranges were 18-39 (n=11)
and 15-39 (n=11). The UK definition of TYAs aged 16-24 was used in only one study. Most
studies covered a wide range of cancer diagnoses but two focused on breast cancer only

and one on germ cell tumours only.
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We identified 97 measures across the 35 studies since some studies included multiple
measures (see Table 2). We identified measures in eight languages; predominantly English
(n=22 studies), Chinese (n=3) and German (n=3). 46/97 (47%) measures were screening
tools, 25/97 (26%) were outcomes, 15/97 (15%) were validation tools, 8/97 (8%) were
predictors, 2/97 (2%) were outcomes and predictors, and 1/97 (1%) was a covariate. 36/97
(37%) measures were self-report with no mode of administration mentioned, 21/97 (22%)
were paper self-report, 18/97 (19%) were paper or electronic self-report, 15/97 (15%) were
electronic self-report, 3/97 (3%) were face-to-face interviews, 2/97 (2%) were not stated
and 2/97 (2%) were not applicable as the paper focused on a discussion around the

development of the measure.

The main constructs measured were distress (28/97 measures, 29%), depression (18/97,
18%), anxiety (15/97, 15%), quality of life (8/97, 8%), social support (6/97, 6%), psychosocial
health/functioning (5/97, 5%), symptom burden (3/97, 3%) and medical coping (3/97, 3%).
Despite distress being the most commonly-measured construct, it was clearly defined in
only two papers3”3® as an unpleasant emotional experience which can be psychological,
social or emotional, and can range from feelings of sadness to clinical symptoms of
psychological difficulties. The most commonly-reported measures were: Distress
Thermometer with associated problem/concern checklist (9/97 measures, 9%); Hospital
Anxiety and Depression Scale (9/97, 9%); Distress Thermometer only (5/97, 5%); Patient
Health Questionnaire in various forms e.g. PHQ-9, PHQ-8, PHQ-2 (5/97, 5%); Kessler
Psychological Distress Scale- 10 and 6 (4/97, 6%); Generalised Anxiety Disorder Scale-7
(3/97, 3%); Canadian Problem Checklist (3/97, 3%); Paediatric Quality of Life Inventory
(3/97, 3%); Cancer Distress Scales for Adolescents and Young Adults (3/97, 3%); and the
PsychoSocial Screen for CANcer-Revised (3/97, 3%).

Quality Assessments

69/97 measures were assessed using the ‘Hughes Quality Assessment Tool’ (see Supplement
A, Table 4) and 13/97 were assessed using the COSMIN Risk of Bias Checklist? (see
Supplement A, Table 5). The remaining 15/97 measures were validation tools and were

therefore not quality assessed.
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‘Hughes Quality Assessment Tool’

Conceptual and measurement model

The concept being measured was fully defined in 67/69 (97%) measures and partially
defined in 2/69 (3%). The population that the measure was validated in was adequately
described in 25/69 (36%) measures, partially described in 20/69 (29%) and not described in
24/69 (35%). The measure was validated in a TYA cancer population for 10/69 (14%)

measures.

Reliability

Reliability was reported for 28/69 (41%) measures. Internal consistency was reported for
18/69 (26%) measures with 14/69 (20%) reporting a statistic. Test-retest reliability was
reported for 2/69 (3%) measures with none reporting a statistic. Where no statistic was

reported a statement such as ‘good test-retest reliability’ was stated.

Validity

Validity was reported for 38/69 (55%) measures. 3/69 (4%) reported on construct validity
specifically but gave no statistic and 2/69 (3%) reported on convergent validity but again

gave no statistic.

Interpretability

Very clear explanations of how to interpret scores was given for 33/69 (48%) measures,
26/69 (38%) were partially clear, 6/69 (9%) were not clear and 4/69 (6%) were not stated.

Cut-offs were reported for 30/69 (43%) measures.

Method of administration

The method of administration was reported for 56/69 (81%) measures which was

predominantly self-report (34 measures), paper self-report (15) and online self-report (9).
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Cultural and language adaptations

18/69 (26%) measures were translated into another language and the psychometric

properties were evaluated for 7 of these measures.

COSMIN Risk of Bias Checklist

13/97 measures were rated using this checklist.

PROM development

The development of 6/13 (46%) measures were reported with all methodologies rated as

inadequate or doubtful.
Content validity

Patients were asked about the relevance, comprehensiveness, and comprehensibility for
4/13 (31%) measures with the majority of methodologies being rated as doubtful except
McGrady et al. 20223° which had comprehensiveness and comprehensibility rated as
adequate. Professionals were asked about relevance for 7/13 (53%) measures and

comprehensiveness for 2/13 (15%). All were rated as doubtful.

Structural validity

Structural validity was reported for 3/13 (23%) measures; 2 were rated as very good and 1

as inadequate.

Internal consistency

Internal consistency was reported for 6/13 (46%) measures and all were rated as very good.

Cross-cultural validity

Cross-cultural validity was reported for 5/13 (38%) measures with 4 rated as inadequate and

1 as doubtful.
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Reliability

Reliability was reported for 8/13 (62%) measures with 4 rated as inadequate and 4 as

doubtful.

Measurement error

Measurement error was not reported for any measures.

Construct validity

Convergent validity was reported for 10/13 (77%) measures; 5 were rated as adequate, 4 as
doubtful and 1 as inadequate. Discriminative or known group validity was reported for 7/13

(54%) measures with 2 rated as very good and 5 as doubtful.
Responsiveness

10/13 (77%) measures were compared with other instruments. 5 were rated as adequate, 4
as doubtful and 1 as inadequate. 7/13 (54%) measures were compared between subgroups;
2 were rated as very good and 5 as doubtful. 5/13 (38%) measures were compared before

and after an intervention and all were rated as doubtful.

Aim 2: Describe the psychometric properties of these tools

Of the identified measures, 13/97 were rated using COSMIN guidelines to describe their
psychometric properties. 28/97 measures reported psychometric properties but were not
rated using COSMIN guidelines; 8 of these measures were validated in non-cancer
populations, 7 were validated in cancer populations, and 13 were validated in TYA cancer

populations.

Measures rated using COSMIN guidelines (13/97)

The psychometric properties of these measures were rated against the criteria for good
measurement properties as stated in COSMIN guidelines and full details of the reported

properties can be found in Supplement A, Table 6.
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Structural validity

Structural validity was reported for 4/13 (31%) measures. All measures were rated as

‘insufficient” as they did not report adequate goodness-of-fit statistics.

Internal consistency

Internal consistency was reported for 6/13 (46%) measures, with 5 rated as sufficient

(Cronbach alpha > 0.70) and one as insufficient (Cronbach alpha < 0.70).

Cross-cultural validity/measurement invariance

Cross-cultural validity/measurement invariance was reported for 5/13 (38%) measures with
4 rated as indeterminate and 1 as adequate. 4 were indeterminate as they did not carry out
multiple group factor analysis or differential item functioning. 1 was only adequate as there

was no important differential item functioning for group factors.

Reliability

Reliability was reported for 9/13 (69%) measures with 6 rated as sufficient and 3 as
insufficient. Measures were rated as sufficient if they had an intraclass correlation

coefficient (ICC) of greater than or equal to 0.70.

Measures that were not rated using COSMIN guidelines (28/97)

Psychometric properties were extracted for the remaining measures and full details are

reported in Supplement A, Tables 7-9.

Psychometric properties were reported for 8 measures that were validated in non-cancer

populations:

Internal consistency (Cronbach alpha) was reported for 7/8 (88%) measures and ranged
from 0.67-0.94. Test-retest reliability (ICC) and construct validity (mean diff [Standard
Error]) were reported for 1/8 (13%) measure and sensitivity/specificity was reported for 1/8

(13%) measure.
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Psychometric properties were reported for 7 measures that were validated in cancer

populations but were not specific TYA cancer populations:

Internal consistency (Cronbach alpha) was reported for 4/7 (57%) measures and ranged
from 0.82-0.9. Test-retest reliability (ICC) was reported for 2/7 (29%) measures and ranged
from 0.73-0.84. Construct validity (mean diff [SE]) was reported for 2/7 (29%) measures and

sensitivity/specificity was reported for 2/7 (29%) measures.

Psychometric properties were reported for 13 measures that were validated in TYA cancer

populations:

Internal consistency (Cronbach alpha) was reported for 9/13 (69%) measures and ranged

from 0.56-0.96 while sensitivity/specificity was reported for 5/13 (38%) measures.
Discussion

This systematic review found 97 psychosocial measures used in TYA cancer populations in
35 studies carried out across 12 countries. Most measures were used in a research setting,
covered a wide range of cancer diagnoses, were self-report, and were predominantly
written in English. The reported age ranges varied widely with the most commonly reported
ages 18-39 and 15-39. Only one study met the UK definition of TYA (ages 16-24). The most
commonly-measured constructs were distress, depression, and anxiety, and the most
commonly-reported measure was the Distress Thermometer with associated
problem/concern checklist. Very few measures were developed and/or validated in a TYA
cancer population. Reporting of psychometric properties was poor and most studies were

generally of poor quality.

Previous research has shown that TYAs with cancer are at increased risk of distress,
depression, and anxiety which can impact on pain, length of hospital admission and
treatment adherence®®*, It was therefore predictable that the most commonly-measured
constructs in this review were distress, depression, and anxiety and that the Distress
Thermometer with associated problem/concern checklist was the most frequently-reported
measure. However, distress was only defined in two studies®’*® meaning the construct

being measured was unclear and there were possible overlaps with depression and
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anxiety*l. The Distress Thermometer is frequently used in adult cancer although there have
been criticisms that this single-item tool could over-estimate levels of distress*2. Using the
Distress Thermometer with an associated problem/concern checklist may address this

criticism.

No measures were developed for a specific cancer diagnosis or treatment type and only
three studies focused on a single type of cancer. Given the large variation in the
physiological and psychological impacts of different diagnoses and treatments?, it would be
beneficial to explore whether measures’ psychometric properties are stable across multiple
diagnoses and treatments. Future research should focus on validating screening tools for

specific diagnoses and treatment types to address this gap in the literature.

Wide variations in the TYA age range across studies and countries highlight the lack of
consistency in classifying this group. From a physiological and developmental perspective,
those in their late adolescence and early twenties have very different needs from those in
their thirties**44; measures developed and validated in TYAs aged 18-39 might be
inappropriate for those aged 16-24. Consistency across TYA cancer research is required to
understand the needs of this group, create appropriate measures, and develop suitable
interventions. It has also been suggested that presenting validation data for subgroups of
TYAs (for example those aged 16-18 and 18-24) could help manage the challenges around

defining this age group¥43.

The reporting of psychometric properties was almost universally poor. Very few tools were
developed and validated in TYA cancer populations. For clinicians to be confident that
measures are reliably capturing the constructs they purport to, it is crucial for studies to
report psychometric properties to identify measures with acceptable validity, reliability, and
sensitivity!¥42, It is also important for cross-cultural validity to be explored given TYAs with
cancer are from diverse backgrounds, and culture can influence coping strategies and
treatment adherence®. Although our review was restricted to publications written in
English, and therefore found most measures were written in English, it is vital for screening
tools to be translated and validated in a range of languages to ensure they are inclusive for

all.
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Strengths and limitations

This was the first study to comprehensively review the psychosocial measures available in
TYA cancer. We assessed the quality and psychometric properties of the included studies
and measures. While most studies were rated as poor quality, this review provides clear

guidance for future research to address this significant gap in TYA cancer care.

In terms of limitations, we restricted our review to published studies written in English,
excluding measures reported in grey literature or published in another language. Secondly, a
large number of full texts were unavailable and therefore could not be included in this
review. It is crucial for research to be accessible to allow clinicians and researchers to
benefit from the findings. Finally, the gold standard for assessing the methodology and
reporting psychometric properties of measures would be to follow COSMIN guidelines33.
However, given that the main aim of this review was to identify the psychosocial screening
tools available in TYA cancer, these guidelines could not be followed for all studies as they
did not solely focus on the development or psychometric properties of measures in this
population. The research team therefore developed a quality assessment tool that was
appropriate for the studies included in this review that did not meet COSMIN’s inclusion
criteria but this tool has not been peer reviewed. It was thus challenging to draw common
themes around methodological quality and a large proportion of the tools included were not

validated in TYA cancer populations.
Conclusion

The use of psychosocial screening tools throughout cancer diagnosis and treatment can lead
to early detection of mental health difficulties which allows for proactive rather than
reactive interventions®?4®. Regular psychosocial screening at key intervals from cancer
diagnosis to follow-up/bereavement could identify those in need of support, distribute
resources effectively, and tailor interventions appropriately?%#4, This systematic review
identified a number of psychosocial screening tools available for TYAs with cancer which
predominantly measured distress, depression, and anxiety. However, there was wide
variation in the TYA age range and types of cancer, both within and between studies. Most

tools were not validated in a TYA cancer population and reporting of psychometric
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properties was poor. This review highlights a crucial need for tools to be validated
specifically in TYA cancer populations if we are to reliably screen for, and support

effectively, distress in young people with cancer.
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Table 1. Search Terms

Main concepts

Alternative keywords

Subject headings

P Cancer cancer OR oncol* OR tumor* OR |Neoplasms (OVID
tumour* OR neoplasm* OR MEDLINE/Psychinfo/EBSCO
malignan* CINAHL)
Malignant neoplasm (OVID
Embase)
P Teenagers and young teen* OR “young adult*” OR Adolescence (OVID
adults “young person” OR “young MEDLINE/EBSCO CINAHL)

people*” OR adolescen*

Adolescent (OVID Embase)

Young Adults (OVID
MEDLINE/Embase/EBSCO
CINAHL)

I Psychosocial screening
tools

“psycho* screen*” OR “distress*
screen*” OR “psycho* assess*”
OR “distress* assess*” OR
“psycho* instrument*” OR PHQ
OR “patient history
questionnaire” OR GAD-7 OR
“generalised anxiety disorder
assessment” OR “distress
thermometer” OR “cognitive

screen*”

Mental health screening (EBSCO
CINAHL)
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Table 2. Overview of Studies and Measures

Clinical

N studies (N measures)

Research

N studies (N measures)

18-39 | 15-39 | 15-25 | 16-24 | 18-39 15-39 15-25 16-24 Other
Country USA 4(5) 1(6) 1(2) 3(5)

Canada 3(7) 1(2) 3(10)

China 3(12)

Germany 2(5) 1(2)

Australia 2(10) 1(2)

UK 2(10)
Singapore 2(6)

Other 1(1) 5(12)
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Supplement A

‘Hughes Quality Assessment Tool’

The ‘Hughes Quality Assessment Tool’ assessed the following details:

Conceptual and measurement model- this identified whether the concept was
clearly defined, whether the population was adequately described and if so, was this
population TYA cancer.

Reliability and validity- this identified whether reliability and validity were reported
and whether any statistics were given.

Interpretability- this identified whether a clear explanation was given on how to
interpret scores and whether cutoff points were reported.

Method of administration.

Cultural and language adaptations- this identified whether the tool was translated
into another language and if so, if there was an evaluation of the tool’s properties in

that language.
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Table 1. Psychometric Property Definitions (Adapted from COSMIN guidelines!, Mokkink

et al. 2010% and Lohr et al. 20023)

Psychometric Properties

Definition

Structural Validity

The degree to which scores on a tool are an
adequate reflection of the dimensionality
of the construct being measured

Internal Consistency

The degree of inter-relatedness among the
items of a tool

Cross-Cultural Validity/Measurement
Invariance

The degree to which the scores of the items
on a translated/culturally adapted tool are
an adequate reflection of the performance
of the items on the original version of the
tool

Reliability

The extent to which scores for individuals
who have not changed are the same for
repeated measurement under several
conditions

Criterion Validity

The degree to which the scores of a tool are
an adequate reflection of a gold standard

Test-Retest Reliability

The stability of a tool when it is measured
over a period of time

Construct Validity

The extent to which a tool measures the
construct it is supposed to

Sensitivity The extent to which a tool can indicate an
individual with the condition the tool is
measuring

Specificity The extent to which a tool can rule out

people who do not have the condition that
the tool is measuring

Content Validity

The degree to which the items of a tool are
an adequate reflection of the construct that
is being measured

Measurement Error

The systematic and random error of an
individual’s score that is not attributed to
true changes in the construct being
measured

Convergent Validity

Whether a tool designed to measure a
particular construct correlates with other
tools that assess the same/similar construct

Discriminative/Known Groups Validity

Whether constructs that theoretically
should not be related are, in fact, unrelated
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Table 2. Criterion Validity for COSMIN Papers

PROM

Country (language)
in which the PROM
was evaluated

Criterion validity

n

Result (rating)

Worry Thermometer (Cuffe et al. UK (English) 549 AUC=0.753
2021)*
Parent AUC = 0.712 (+)
Sensitivity and specificity against 4
measures:
Sensitivity:
13-17 years- 92.3 95% Cl (64.0—
99.8),
18+ years- 94.1 95% Cl (80.3—99.3)
Specificity:
13-17 years- 39.8 95% Cl (29.5—
50.8),
18+ years- 47.1 95% Cl (34.8-59.6)
Learning Thermometer (Cuffe et al. UK (English) 549 AUC=0.841
2021)*
Parent AUC = 0.914 (+)
Sensitivity and specificity against 4
measures:
Sensitivity:
13-17 years- 92.9 95% Cl (66.1—
99.8),
18+ years- 93.3 95% Cl (68.1-99.8)
Specificity:
13-17 years- 66.0 95% Cl (55.5—
75.4),
18+ years 59.8 95% Cl (48.7—70.1)
Adolescent & Young Adult Australia, Canada, 288 HADS total:

Psychosocial Oncology Screening Tool
(Consisting of the DT and AYA-NA)
(Patterson et al. 2021)°

UK and USA
(English)

AUC=0.84
HADS-Anxiety: AUC = 0.81

HADS-Depression:
AUC=0.81 (%)

Sensitivity and specificity against
HADS

Sensitivity:
Total- 0.82
HADS-A - 0.71
HADS-D - 0.84

Specificity:
Total- 0.75
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PROM

Country (language)

Criterion validity

in which the PROM | n Result (rating)

was evaluated
HADS-A - 0.81
HADS-D - 0.68
Pearson correlation between DT
score and HADS:
HADS-Total r = 0.65, p < 0.001
HADS-Anxiety r = 0.65, p < 0.001
HADS-Depressionr=0.48, p <
0.001

Cancer Distress Scales (CDS-AYA) (Rae | Canada (English) 453 AUC = 0.75- 0.85 for HADS anxiety

et al. 2019)°

AUC =0.74-0.81 for HADS
depression (+)

Sensitivity and specificity against
HADS:

Sensitivity:

Depression:

Impact of cancer scale value 24:
70.2%

Physical scale valye 27: 72.7%
Emotional scale value 27: 78.3%
Cognitive scale value 11: 78.9%
Cancer worry scale value 36:
68.3%

Anxiety:

Impact of cancer scale value 34:
71.8%

Physical scale value 32: 69.0%
Emotional scale value 30: 80.3%
Cognitive scale value 22: 73.2%
Cancer worry scale value 41:
62.0%

Specificity:

Depression:

Impact of cancer scale value 24:
71.3%

Physical scale valye 27: 63.3%
Emotional scale value 27: 78.9%
Cognitive scale value 11: 64.7%
Cancer worry scale value 36:
77.9%

Anxiety:

Impact of cancer scale value 34:
78.9%

Physical scale valye 32: 73.9%
Emotional scale value 30: 69.7%
Cognitive scale value 22: 68.3%
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PROM

Country (language)
in which the PROM
was evaluated

Criterion validity

n

Result (rating)

Cancer worry scale value 41:
76.3%

Field test version of the Cancer
Distress Scales for AYA (CDS-AYA)
(Tsangaris et al. 2019)”

Canada (English)

409-
515

Correlations between scores on
the five CDS-AYA scales and scores
on the HADS and ESAS-r (scale, r,
n):

Worry:

ESAS 0.522 502

HADS anxiety 0.569 512
HADS depression 0.447 515
HADS total score 0.579 512

Impact

ESAS 0.57 455

HADS anxiety 0.538 455
HADS depression 0.552 455
HADS total score 0.609 455

Cognition

ESAS 0.547 499

HADS anxiety 0.557 509
HADS depression 0.517 509
HADS total score 0.599 509

Emotion

ESAS 0.674 499

HADS anxiety 0.692 509
HADS depression 0.548 509
HADS total score 0.712 509

Physical

ESAS 0.697 502

HADS anxiety 0.516 512
HADS depression 0.539 512
HADS total score 0.584 512

All p<.001 [

The Fatigue Scale—Adolescent
instrument for 13- to 18-year old
children- (Revised 13-item FS-A)
(Mandrell et al. 2011)8

USA (English)

75

AUC = 0.797 (standard error, .091;
95% confidence interval, .617-
.977) (+)

Sensitivity and specificity against
Fatigue Scale-Parents (FS-P):

Sensitivity- 66.6%
Specificity- 82.6%

Concurrent validity FS-A and FS-P:
Spearman correlation coefficient =
0.347 (P =0.0033)
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PROM

Country (language)

Criterion validity

in which the PROM | n Result (rating)
was evaluated
Young Adult—Psychosocial USA (English) 100 Correlations with validated

Assessment (McGrady et al. 2022)°

measures:

Distress:

Anxiety= 0.70***,

Depression= 0.64***,

Cognitive functioning=-0.46***,
Post-traumatic stress= 0.39***,
Family stressors=0.31**,
Support=-0.38**%*,

Social isolation= 0.53***,
Symptom management=-0.48**%*,
Medication management=-0.08

Global mental health:
Anxiety=-0.71**%*,
Depression=-0.67***,

Cognitive functioning= 0.49***,
Post-traumatic stress= -0.51***,
Family stressors=-0.23%,
Support= 0.41***, Social
isolation=-0.65***

General health:
Symptom management= 0.57***,
Medication management=-0.21

Emotional well-being:
Anxiety=-0.73**%*,
Depression=-0.71***,

Cognitive functioning= 0.50***,
Post-traumatic stress= -0.50***,
Family stressors=-0.20

Social well-being:
Support= 0.44***, Social
isolation=-0.65***

Social support:
Support= 0.70%**

Counselling:

Anxiety= 0.44***, Depression=
0.35%**

Cognitive functioning=-0.41***,
Post-traumatic stress= 0.29**

Family counselling need:
Family stressors=0.21*

Support group need:
Support=-0.22*, Social isolation=
0.33**
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PROM

Country (language)
in which the PROM
was evaluated

Criterion validity

n

Result (rating)

*p <.05;
**p <.01;

*xxp <.001 [
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Table 3. Data Extraction Table

Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Glidden et Re- 805 18-39 Haematological English Kessler Psycho- Psychological dis- | Online self- 10 Not stated Items rated ona | Scores were <20 no signifi-
al. 2022 search Non-haematological | and logical Distress tress report 5-point Likert summed and cant distress,
French Scale (K10) (Out- scale total scores 20-24 mild dis-
Participants come) ranged from tress,
recruited to 10 to 50 25-29 moder-
an online ate distress,
survey 30-50 severe
through so- distress
cial media Research survey COVID-19 related | Online self- 49 Not stated COVID-19 re- Not stated Not stated
sites of titled “Impact of | worries, report lated worries
Young Adult COVID-19 Pan- psychosocial sup- were rated us-
Cancer Can- demic on Ado- port, and socio- ing a 5-point Lik-
ada (YACC), lescents and demographic and ert scale from 1
various Ca- Young Adults clinical infor- (not at all wor-
nadian AYA with Cancer in mation ried) to 5 (very
cancer sup- Canada” (Out- worried).
port groups, come) TYAs reported
and paediat- type and use of
ric and adult psychosocial
oncology support and
clinics at rated how satis-
CancerCare fied they were
Manitoba with this sup-
port from 1 (not
satisfied at all)
to 5 (very satis-
fied).
Demographic
and health in-
formation was
collected
Cuffe et al. Re- 549 0-22 but Bone English Worry Ther- Distress and Paper self- 2 ther- Checklist cate- Visual analogue Higher scores None
20224 search | (<12years | only Brain mometer/Learn- | learning prob- report mometers | gorised into: scale ranging = greater dis-
n=334, measures | Leukaemia ing Thermome- lems and 6 item | How you feel, from 0 to 10 tress/higher
Participants 13-17 used for Neuroblastoma ter and Coping checklist Practical issues, with 10 indicat- likelihood of
were re- years 13-22in- Sarcoma list (Screening Memory/learn- ing significant learning prob-
cruited from n=113, cluded Other tool) ing, difficulties lems
seven Chil- 18+ years here My lifestyle,
dren’s Can- n=102) Problems with
cer and my body,
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Leukaemia Would you like
groups (UK) help with these
problems?
Strengths and Psychological Paper self- 25 Not stated Not stated Not stated Scores of 220
Difficulties Ques- | functioning report (par- on the child
tionnaire (Vali- ent and version and
dation tool) child form) >17 on the
parent version
indicate emo-
tional distress
Hospital Anxiety Anxiety and de- Paper self- 14 Anxiety Not stated Total and sub- | 215 indicates
and Depression pression report Depression scale scores emotional dis-
Scale (Validation calculated tress
tool)
Health Utilities Memory/learning | Paper self- 2 Memory/learn- Not stated Not stated >3 indicates
Index Mark 2 difficulties and report ing difficulties difficulties
(HUI1)- Cogni- problem solving Problem solving
tion Domain abilities abilities
(Validation tool)
Pediatric Quality | Quality of Life Paper self- 23 Physical Not stated Total and sub- | Total score for
of Life Inventory report (par- Emotional scale scores children >8:
(PedsQL) (only ent and Social were summed | 278 normal,
suitable for ages child form) School and two sum- | 71-77 moder-
2-18) (Validation mary scores ate problems,
tool) were calcu- <70 major
lated (psycho- | chronic condi-
social and tion
physical)
Medical Out- Quality of Life Paper self- Not Not stated Not stated Not stated Problem cases
comes Survey report stated are those
Short Form-8 whose total
(SF-8) score is within
(Validation tool) the worst
quartile
Kivlighan et Clini- 1700 18-39 Haematology English Distress Screen- Distress Self-report 4 Practical prob- Distress ther- Higher scores Not stated
al. 20221 cal Pulmonary ing Question- lems, mometer- 1 = greater dis-
Gynaecological naire (Covariate) Family prob- item visual ana- tress
Large cancer Surgical lems, logue scale from
centre in a Urology Emotional prob- | 1 (low distress)
teaching lems to 10 (high dis-
hospital tress).
(Midwest- Three yes/no
ern US). All questions as-
patients sessing each
complete subscale
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
the measure
prior to
their first
appoint-
ment and
every 3
months af-
ter that
Duan et al. Re- 1000 15-39 Digestive system Chinese Distress Ther- Distress Paper self- 1 distress Emotional dis- Distress ther- Higher scores >4 indicated
2021%2 search malignancies, mometer (Chi- report thermom- | tress, mometer- 1 = greater dis- distress
Haematological ma- nese Version) eter plus Family distress, item visual ana- tress
Participants lignancies, (Outcome) a problem | Physical dis- logue scale from
were inpa- Gynaecological ma- list tress, 1 (no distress)
tients re- lignancies, Practical dis- to 10 (extreme
cruited from Lung cancers, tress, distress).
4 hospitals Breast cancers, Spiritual distress | No information
in Hunan, Head and neck ma- on the response
China be- lignancies, format of the
tween Skin cancers, problem list
March and Other Three-Dimen- Character Paper self- 15 Caring Each rated was Each subscale Not stated
October sional Inventory strengths report Inquisitiveness rated from 1 score was cal-
2021 of Character Self-control (very much un- culated by
Strengths (Pre- like me) to 5 summing the
dictor) (very much like score of each
me) item
Medical Coping Medical coping Paper self- 10 Confrontation (8 | Responses for Total scores Not stated
Modes Ques- report items), 12 items ranged for each sub-
tionnaire (Pre- Avoidance (7 from 1 (never) scale were
dictor) items), to 4 (often), and | calculated.
Acceptance (5 for 8 items re- Higher scores
items) sponses were =increased
inverted from 1 use of each
(often) to 4 coping strat-
(never) egy
Social Support Social support Paper self- 10 Objective sup- Most items (ex- Total scores Not stated
Rating Scale report port (3 items), cluding ques- ranged from
(Predictor) Subjective sup- tions about 11 to 62.

port (4 items),
Support utiliza-
tion (3 items)

sources of sup-
port) were rated
from 1 (never
seek help from
others) to 4 (ac-
tively seek help
from others)

Higher scores
= better social
support
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat

Setting (Inc. | Researc Measure)

country)

Patterson et | Re- 288 15-29 Lymphoma English Adolescent and Distress Paper or 1 distress Practical Participants Higher scores >5 indicates

al. 2021° search Leukaemia Young Adult Psy- online self- thermom- | Family rated their dis- = greater dis- distress

Germ cell cancer chosocial report eter plus Emotional tress over the tress. Fre-

TYAs were Sarcoma Screening Tool 40 item Physical last week from 0 | quency of yes

recruited Carcinoma (Screening tool) problem Social (no distress) to responses

from 28 Brain and CNS list Information 10 (high dis- were rec-

cancer cen- Other tress) and re- orded for the

tres in Aus- Unsure sponded yes/no problem list

tralia, Can- to the problem

ada, UK and list

USA. Partici- Hospital Anxiety Anxiety and de- Paper or 14 Anxiety Not stated Not stated 215 indicates

pants were and Depression pression online self- Depression clinical levels

recruited Scale (Validation report of distress in

within 3 tool) distress ther-

months of mometer vali-

diagnosis dation studies.

and com- In 12-17 year

pleted the olds cutoffs of

survey in 29 and 27 indi-

hospital or cate clinical

at home levels of anxi-
ety and de-
pression re-
spectively

Jacobson et Re- 112 16-30 Haematological English Patient Health Depression Online self- 8 Not stated Not stated Each item’s 10-14 moder-

al. 202213 search Neurological Questionnaire report score ranges ate distress,

Skin (PHQ-8) (Out- from 0-3so a 15-19 moder-

Eight UK Head and neck come) total severity ately-severe,

cancer ser- Endocrine score ranges 20-24 severe

vices re- Urology from 0-24

cruited par- Gynaecological Generalised Anx- | Anxiety Online self- 7 Not stated Not stated Each item’s 5 mild,

ticipants for Breast iety Disorder report score ranges 10 moderate,

an online Sarcoma Scale (GADS-7) from0-3soa 15 severe anxi-

study. Par- Other (Outcome) total severity ety

ticipants score ranges

were identi- from 0-21

fied by local COVID-19 Ques- | Impact of COVID- | Online self- 6 Not stated Participants Not stated Not stated

teams and tionnaire (no 19 report were asked to

were invited
to take part
via text or
email from
their team

name given)
(Outcome)

rate whether
they had experi-
enced more,
less or no
change in anxi-
ety since COVID-
19 began. 5
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
statements
were responded
to on a6 point
Likert scale
(strongly disa-
gree, disagree,
neither agree
nor disagree,
agree and
strongly agree)
Connor-Da- Resilience Online self- 2 Not stated Not stated Total scores Not stated
vidson Resilience report range from 0O-
Scale (CD-RISC) 8. Higher
(Predictor) scores =
greater resili-
ence
Giberson et Clini- 500 (52 TYAs 18- Breast, English Patient Health Depression Online self- 2 Depressed Patients re- Item scores >3 triggers the
al. 2021 cal TYAs, 448 39 Digestive System, Questionnaire report using mood spond on a 4- are summed PHQ-9
older OAs 40- Female genital sys- (PHQ-2) tablets Anhedonia point Likert to give a total
Outpatient adults) 86 tem, (Screening tool) scale from 0 score
cancer sup- Lung, (not atall) to 3
port service Male genital system, (nearly every
clinic in the Lymphoma, day)
US for pa- Head and neck, Patient Health Depression and Online self- 9 Depressed Patients re- Item scores 25 indicates
tients re- Urinary system, Questionnaire suicidal ideation report using mood spond on a 4- are summed possible de-
ceiving can- Leukaemia, (PHQ-9)- an ab- tablets Suicidal point Likert to give a total pression.
cer support Endocrine, breviated ver- thoughts scale from 0 score 21 on the item
services e.g. Sarcoma, sion of the PHQ- (not atall) to 3 on suicidal
social work Skin, 2 is used initially (nearly every thoughts is
consulta- Myeloma, to screen for day) consider a pos-
tion. Pa- Brain and other CNS symptoms of de- itive screen for
tients were pression and is suicidal idea-
screened as the patient tion
part of rou- scores >3 then
tine clinical the PHQ-9 is au-
care. Data tomatically trig-
was col- gered
lected be- (Screening tool)
tween Octo-
ber 2015
and Sep-
tember
2016 for a
sequential
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
sample of
patients
Tan et al. Re- 91 at 15-39 Sarcoma, Not Functional As- Cancer-related Self-report 37 Perceived cogni- | Not stated Scores on <60 indicates
2020% search | baseline Lymphoma, stated sessment of cognitive impair- tive impairment, negatively cancer-related
and 82 Germ cell tumour, Cancer Therapy- ment Comments from worded items | cognitive im-
Secondary com- Melanoma, Cognitive Func- others, were re- pairment cases
analysis pleted the Pancreatic neo- tion (FACT-Cog) Perceived cogni- versed and a
from a lon- data set plasm, Version 3 (Out- tive abilities, total score
gitudinal co- for at Nasopharyngeal ne- come) Impact on qual- was calcu-
hort study least one oplasm ity of life lated from
conducted follow-up summing the
as the Na- time scores from
tional Can- point all subscales.
cer Centre Higher scores
in Singa- = better self-
pore. Pa- perceived
tients were cognitive
recruited in function
outpatient Distress Ther- Distress Self-report 1item Problem check- Participants rate | Higher scores >5 indicates
oncology mometer and distress list includes the level of dis- = greater dis- clinically signif-
clinics if Problem Check- thermom- | memory and tress they have tress icant distress
they were list eter plus cognition experienced in
newly re- (Outcome) a 43 item the past week
ferred to an problem on a scale from
oncologist checklist 0to 10
and met the Rotterdam Symptom burden | Self-report 39 Physical (23 Participants Higher scores >16 on the
eligibility Symptom Check- | including anxi- items) rated the extent | = greater psychological
criteria list (RSCL) ety/depression Psychological (7 to which they symptom bur- | subscale indi-
(Outcome) symptoms and items) were bother by den or impair- | cated anxi-
fatigue Activity levels (8 | specific symp- ment ety/depression
items) toms in the past symptoms.
Overall valua- week on a 4- >3 on the fa-
tion of life (1 point Likert tigue item indi-
item) scale cated signifi-
cant fatigue
Smrke et al. Clini- 2045 18-39 Breast Cervix/endo- English Canadian Prob- Distress Self-report 21 Emotional Patients se- Concerns Not stated
20201 cal metrial Gastrointes- lem Checklist Informational lected which of were grouped
tinal Lymphoma (CPC) (Screening Practical the common into subscales
A cancer Melanoma tool) Spiritual concerns of and percent-
program CNS Social problems they ages of yes
within Brit- Sarcoma Physical had experienced | answers were
ish Colum- Thyroid in the past week | recorded
bia, Canada. Other PsychoSocial Anxiety and de- Self-report Not Anxiety Levels of dis- Mean scores 1-7=low anxi-
Retrospec- Testes Screen for Can- pression stated Depression tress were as- were calcu- ety of depres-
tive review Renal cer- Revised sessed on a 5- lated sion
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
of patients Ovarian (PSSCAN-R) point Likert 8-10= moder-
between Lung (Screening tool) scale from 0 ate anxiety of
2011 and Salivary (notatall)to 5 depression
2916 who (very much) >11 = severe
completed anxiety of de-
the screen- pression
ing tools Support Net- Social support Self-report Not Not stated Patients were Not stated Not stated
within 6 work and Sup- stated asked dichoto-
months of port Assessment mous items e.g.
their cancer Tool (Screening whether they
diagnosis tool) lived alone or
had emotional
support
Tsangaris et Re- 515 (test- 15-39 Carcinoma English Field test version | Distress Paper or 91 Impact of cancer | Distress experi- Scores were Not stated
al. 20197 search | retest Leukaemia of the Cancer electronic Physical enced in the transformed
group=86) Lymphoma Distress Scales self-report Emotional past week was onto a scale
Field test of Sarcoma for AYA (CDS- Cognitive rated using 4 re- | from O (no
the Cancer Other AYA) (Screening Cancer worry sponse options- distress) to
Distress Not reported tool) Cognitive none, mild, 100 (most dis-
Scales for Employment moderate, se- tress)
AYAs which Education vere
recruited Practical
participants Social
between NCCN Distress Distress Paper or 1 None Distress experi- Higher scores Not stated
August 2016 Thermometer electronic enced in the = greater dis-
and Novem- (Validation tool) self-report past week was tress
ber 2017 measured on a
during their scale from 0 (no
scheduled distress) to 10
clinic ap- (extreme dis-
pointments tress)
at a number Hospital Anxiety Anxiety and de- Paper or 14 Anxiety Answered on a Higher scores Not stated
of hospi- and Depression pression electronic Depression 4-point scale = greater
tals/cancer Scale (HADS) self-report from 0 to 3. symptoms of
centres in (Validation tool) anxiety/de-
Canada pression
Edmonton Symptom dis- Paper or 9 Pain, Participants re- Higher scores Not stated
Symptom As- tress electronic Tiredness, ported their = worse
sessment Scale self-report Nausea, symptoms on a symptoms
revised (ESAS-r) Depression, scale from 0
(Validation tool) Anxiety, (none) to 10
Drowsiness, (worst) on how
Appetite, they felt at time

Feeling of well-
being,

of completion
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Shortness of
breath
Rae et al. Re- 421 15-39 Carcinoma English Cancer Distress Distress Paper or 49 Impact of cancer | Distress experi- Items were Distress is de-
2020% search Leukaemia Scales for Ado- electronic Physical enced in the summed fined by:
Lymphoma lescents and self-report Emotional past week was within each 224 on the im-
Used data Sarcoma Young Adults Cognitive rated using 4 re- | scale and pact of cancer
from the Other (CDS-AYA) Cancer worry sponse options- transformed scale
field test of Not reported (Screening tool) none, mild, onto a scale >27 on the
the Cancer moderate, se- of 0-100. Each | emotional
Distress vere scale was in- scale
Scales for dependent so
AYAs (Tsan- no overall
garis et al. score was
2019) given. Higher
scores =
greater dis-
tress
Edmonton Distress Paper of 9 Anxiety Participants re- Not stated 24 on anxiety
Symptom As- electronic Depression sponded on how or depression
sessment Scale- self-report (not clearly they felt at the symptom
Revised stated) time of comple- items requires
(Screening tool) tionofa 11- action to ad-
point scale from dress distress
0 (none) to 10
(severe)
Distress Ther- Distress Paper or 1 None Participants rate | Higher score 24 prompts cli-
mometer electronic the level of dis- = greater dis- nicians to ask
(NCCN-DT) self-report tress they have tress additional
(Screening tool) experienced in questions
the past week
on a scale from
0 (no distress)
to 10 (highest
levels of dis-
tress)
Hospital Anxiety Anxiety and de- Paper or 14 Anxiety Participants an- Scores are <8 = normal
and Depression pression electronic Depression swered with 4 summed for 8-10 = border-
Scale (Screening self-report response op- each scale line abnormal
tool) tions based on with higher 11-21 = abnor-
how they were scores indi- mal
feeling over the cating greater
past week symptoms of Cutoff for total
depres- score >16

sion/anxiety.
Total scores
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
range from 0O-
21

Naik et al. Clini- 10734 Young Breast English Psychosocial Distress, anxiety Paper self- 10 Anxiety 4-point Likert Higher scores 8-10 = moder-
20208 cal overall, adults = Screen for Can- and suicidal idea- | report Depression system from 0 = greater lev- ate/subclinical

420 18-39, cer-Revised tion (not atall) to 4 els of anxi- anxiety/de-
Standard- young Older (PSSCAN-R) (very much so) ety/depres- pression
ised screen- adults, adults = (Screening tool) sion 211 = se-
ing program 10314 >39 vere/clinical
at British older anxiety/de-
Columbia adults pression
Cancer Cen- Canadian Prob- Common con- Paper self- 21 Emotional Patients were Not stated Not stated
tre in Can- lem Checklist cerns experi- report Practical asked to check
ada. Offered (CPC) (Screening | enced by pa- Social/family off whether
the screen- tool) tients Informational they had experi-
ing tool to Spiritual enced any of the
all ambula- Physical problems over
tory pa- the past week
tients on
their first
visit after di-
agnosis and
before
treatment
Rae et al. Re- 453 15-39 Carcinoma English Cancer Distress Distress Paper or 48 Impact of cancer | For each item For each scale | Emotional
2019¢ search Leukaemia Scales (CDS-AYA) electronic Physical participants re- items were scale cutoffs:

Lymphoma (Screening tool) self-report Emotional ported how summed and 27 anxiety

Used data Sarcoma Cognitive much distress transformed 30 depression
from the Other Cancer worry they had experi- | onto ascale
field test of enced in the of 0-100 with Impact of can-
the Cancer past week using higher scores cer scale cut-
Distress 4 options (none, | meaning offs:
Scales for mild, moderate, greater dis- 24 anxiety
AYAs (Tsan- severe) tress 34 depression
garis et al.
2019) Optimal

screening cut-
offs:

27 for emo-
tional scale

24 for impact
of cancer scale
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Hospital Anxiety Anxiety and de- Paper or 14 Anxiety Participants re- Subscale <8 = normal
and Depression pression electronic Depression ported how they | scores are 8-10 = border-
Scale (HADS) self-report felt for the past generated line abnormal
(Validation tool) week using 4 re- | and range 11-21 = abnor-
sponse options from 0 to 21. mal
Higher scores
= greater
symptoms of
depres-
sion/anxiety
Geue et al. Re- 302 15-39 Breast cancer, German Patient Health Depression Self-report 9 None Participants re- A total score >9 indicates a
2018% search Cancer of female Questionnaire sponded on a was calcu- cutoff for any
genital organs, (PHQ-9) (Screen- Likert scale from | lated from O depressive dis-
Participants Colon/rectum can- ing tool) 0 (notatall)to3 | to 27. Higher order
were re- cer, (nearly every score =
cruited from Haematological ne- day) about de- greater fre-
cancer insti- oplasm, pressive symp- quency of de-
tutions as- Testicular cancer, toms they expe- pressive
sociated Other rienced in the symptoms
with re- past 2 weeks
gional study Generalised Anx- | Anxiety Self-report 7 None Participants re- A total score 0-4 = no anxi-
centres in iety Disorder sponded on a was calcu- ety
Germany Scale (GAD-7) Likert scale from | lated from O 5-9 = mild
(Screening tool) O(notatall)to3 | to21 10-14 = mod-
(nearly every erate
day) >15 = severe
Chan et al. Re- 65 15-39 Lymphoma English Distress Ther- Distress Self-report 1 ther- Practical, Thermometer Greater score >4 indicates
2018% search Sarcoma mometer mometer Family, contained a = greater dis- clinically signif-
Germ cell tumours (Screening tool) plus and Emotional, scale from 0 to tress icant distress
Participants Neuro-oncological problem Spiritual and re- 10 for partici-
were re- Melanoma checklist ligious, pants to rate
ferred by Physical prob- their level of dis-
their oncol- lems tress
ogist during Rotterdam Symptom burden | Self-report 39 Psychological Not stated Raw scores Not stated
their first Symptom Check- and physical were trans-
visit to the list (Screening symptom bur- formed into
National tool) dens, scores from 0
Cancer Cen- Patient’s activity (lowest im-
tre Singa- levels, pairment) to
pore be- Overall quality 100 (highest
tween Sep- of life impairment)
tember that allowed
2015 and comparisons

across
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
September different as-
2017 pects of the
checklist
PedsQL Generic Physical and psy- Self-report 21 Only stated Not stated Responses Not stated
Core Scales chosocial health ‘four scales’ were coded
(Screening tool) from O (great-
est incidence)
to 100 (least
incidence).
Greater
scores = bet-
ter health
outcomes
Xie et al. Re- 610 15-39 Digestive system Chinese Distress Ther- Distress Self-report 1 ther- Sources of dis- Participants Higher scores Not stated
2017% search cancers mometer mometer tress: rated their level = greater dis-
Haematological Gy- (Outcome) plusa Emotional of distress from tress
Participants naecological problem Family 0 (no distress)
were re- Lung list Physical to 10 (extreme
cruited from Breast Practical distress)
inpatients a Head and neck Spiritual
number of Skin Hospital Anxiety | Anxiety and de- Self-report 14 Not stated Not stated Items for >9 indicates
hospitals in Other malignancies and Depression pression each subscale | anxiety or de-
Hunan, Scale (Outcome) are summed pression
China be- to create
tween No- scores for de-
vember and pression/anxi-
December ety ranging
2014 between 0
and 21.
Higher scores
= higher lev-
els of anxi-
ety/depres-
sion
Medical Coping Coping Self-report 20 Confrontation 12 items are Higher scores Not stated
Modes Ques- Avoidance scored from 1 =increased
tionnaire (Out- Acceptance (never) to 4 use of the
come) (very often) and | coping strat-
8 items are re- egy
verse scored
from 1 (very of-
ten) to 4 (never)
Social Support Social support Self-report 10 Objective sup- 4-point Likert Higher scores Not stated

Rating Scale
(Outcome)

port,

scale ranging
from 1 (never

= more social
support
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Subjective sup- seeking help
port, from others) to
Support utiliza- 4 (actively seek-
tion ing help from
others. Other
questions ask
for the number
of sources of
support
Sun et al. Re- 249 15-39 Breast Manda- Information Demographic, Self-report 14 Demographic- 4 Yes/no ques- Not stated Not stated
20192 search Leukaemia rin or Sheet clinical and psy- items on age, tions, multiple
Colorectal Canton- (Outcome) chological infor- gender etc. choice questions
Participants Nasopharynx ese mation and the person-
were re- Clinical- 7 items ality tendency
cruited by a on cancer type, question was
consecutive stage etc. measured with a
sampling single question
method Psychological- 3 from the Per-
from two items on per- sonality Traits
hospitals in sonality ten- Questionnaire
Guangdong, dency, stressful (What do you
China where life events etc. think is your
they were dominant per-
asked to sonality trait?)
participate Fear of Progres- Fear of cancer re- | Self-report 12 Not stated Participants re- Total scores 234 indicates a
through an sion Question- currence sponded on a ranged from dysfunctional
outpatient naire-Short Form scale from 1 12 to 60. level of fear of
consultation (FoP-Q-SF) (never) to 5 Higher scores | cancer recur-
(Outcome) (very often) = higher fear rence
of cancer re-
currence
Generalised Anx- | Anxiety Self-report 7 None Participants re- Higher scores >5 indicates
iety Disorder sponse options = higher anxi- anxiety symp-
Questionnaire are 0 (not atall), | ety toms
(GAD-7) (Out- 1 (several days),
come) 2 (more than
half the days) or
3 (nearly every
day)
Patient Health Depression Self-report 9 None Participants re- Higher scores >5 indicates
Questionnaire sponded from 0 = higher de- depressive
(PHQ-9) (notatall) to 3 pression symptoms
(Outcome) (nearly every

day)
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Chalmers et Re- 19 15-25 Acute lymphoblastic | English AYA Oncology Psychosocial Face-to-face Not Home environ- Not stated Not stated Not stated
al. 2018% search leukaemia, Psychosocial As- measure as- or tele- stated ment,
Acute myeloid leu- sessment Meas- sessing home en- | health semi Education or
Participants kaemia, ure (modified vironment, edu- structured employment
were re- Brain cancer, version of the cation/employ- clinical inter- status,
cruited from Hodgkin’s Lym- HEADSS) ment, social his- view Social history,
5 hospitals phoma, (Screening tool) tory, drug/alco- Drug or alcohol
in New Non-Hodgkin’s Lym- hol use, sexuality use,
South phoma, Sarcoma of and mental Sexuality,
Wales, Aus- the bone, health Mental health
tralia at Soft tissue sarcoma, status
their bed- Other Youth Satisfac- Satisfaction with Paper or Not Not stated Not stated Scores range Not stated
side or be- tion Question- overall psychoso- | electronic stated from 3 to 9.
fore or after naire (Outcome) | cial care self-report Higher scores
a clinic ap- = higher pa-
pointment tient satisfac-
tion
Kessler Psycho- Anxiety and de- Paper or 10 Not stated Not stated Scores range <20 =normal
logical Distress pression electronic from 10to 50 | functioning
Scale 10 (Out- self-report 20-24 = mild
come) difficulties
25-29 = mod-
erate difficul-
ties
>30 = severe
difficulties
Pediatric Quality | AYA cancer-spe- Paper or Not Physical health, Not stated Scores range Not stated
of Life Inventory | cific quality of life | electronic stated Emotional, from 0 to 100.
for Adolescents self-report Social, Higher scores
and Young Study/work, = higher qual-
Adults Pain and hurt, ity of life
(Outcome) Nausea,
Procedural anxi-
ety,
Treatment anxi-
ety,
Worry,

Cognitive prob-
lems,

Physical appear-
ance,
Communication
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
McCarthy et | Re- 196 AYAs 15-25 Malignant haemato- | English Posttraumatic PTSD Paper self- 17 Not stated AYAs and par- Total scores >3 for any item
al. 2016 search | 204 par- logical, Stress Disorder report ents rated on a ranged from 0 | considered a
ents Hodgkin lymphoma, Checklist (PCL-S) 5-point scale the | to 85 symptom was
Participant Sarcoma, (Outcome) extent to which an indication
were identi- Brain, they have been of PTSD. Other
fied by local Germ cell, bothered by studies report
staff from Melanoma, symptoms over scores of 30
17 hospitals Thyroid, the past month and 40 as cut-
in Australia Other offs to indicate
using clinical participants at
databases risk of PTSD
Kessler Psycho- Distress Paper self- 10 Anxiety Participants re- Total scores Not stated
logical Distress report Depression sponded on a 5- ranged from
Scale (K10) point scale 10 to 50
(Outcome)
Multidimen- Social support Paper self- 12 Support from Not stated Not stated Not stated
sional Scale of report family,
Perceived Social Support from
Support (MSPSS) friends,
(Predictor) Support from
significant oth-
ers
Medical Out- Social support Paper self- Not Social support Not stated Not stated Not stated
comes Social report stated was measured
Support Survey across four do-
(MOS) (Predic- mains
tor)
Life Impact Scale | Positive and neg- Paper self- 18 items Not stated Participants re- Not stated Not stated
(modified to as- ative impacts of report for AYAs sponded on a 6-
sess cancer im- cancer 13 items point scale. 2
pacts relevant to for par- additional items
AYAs) ents were added for
(Predictor) parents to cap-
ture the impact
of their child’s
cancer on them-
selves and the
family
“Are there other | Life stress Paper self- 1 None Qualitative an- Not stated Not stated
life stresses that report swers were
you feel have af- given

fected how you
have been able
to cope with
your (or your
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
son or daugh-
ter’s) cancer di-
agnosis or treat-
ment?”
(Predictor)
Burgoyne et | Clini- 668 Young Prostate/urologic English Distress Ther- Distress Self-report 1 ther- Problem catego- | Patients rate Higher scores >4
al. 2015% cal young adults= Blood/lymphatic mometer mometer ries: their distress = greater dis-
adults, 18-39, Head and neck (Screening tool) plus 50 Practical over the past tress
Retrospec- 3238 mid- | Middle Breast item Family week on a ther-
tive cross- dle aged aged= Neurologic Hepato- problem Emotional mometer from 0
sectional adults, 40-64, biliary Gynaecologic list Spiritual/reli- to 10. Yes/no re-
chart review 2019 sen- | Senior= Thoracic gious sponses to all
of partici- iors 65-90 Colorectal Physical items in the
pants who Skin problem list
completed Endocrine
the screen- Bone/connective tis-
ing tool dur- sue
ing their
first or sec-
ond outpa-
tient ap-
pointment
between
May 2008
and May
2011 from a
local and re-
gional can-
cer centre in
Midwestern
us
Richter et al. | Re- 34 young Young Hematologic German Measure of Pa- Patient physician Not stated 46 plus Profession ex- 46 items were For each sub- Not stated
2015% search | adults, adults= Mesothelial tients’ Prefer- communication unstated pertise/patient rated on a scale scale an index
148 mid- 18-39, Urological ences (MPP) preferences number orientation, from 1 (not at was devel-
Adult cancer dle aged Middle Lung (German vali- of addi- Emotional sup- all) to 5 (essen- oped for the
patients adults, aged= Gastrointestinal Gy- dated version) tional port, tial). Overall sat- | ratio of de-
were re- 88 elderly | 40-65, El- | naecological (Screening tool) questions Comprehensive isfaction was sired and ful-
cruited from derly= Head and neck added by explanation, rated ona 7- filled commu-
2 cancer 66-88 Breast the re- Clarity/direct- point scale from nication pref-
wards in a Other search ness, very dissatisfied erences from
cancer cen- team Family involve- to very satisfied 0to 100. A
tre in Ham- ment, low index =
burg over 16 Information high number
months about psychoso- of unconsid-
cial support, ered desired
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Sustainability, communica-
Privacy/confi- tion prefer-
dentiality, As- ences
sessing the sub-
jective need for
information
German version Distress Not stated 1 None Visual analogue Higher scores >5 indicates
of the National scale from 0 = greater dis- distress that
Comprehensive (not distress) to tress requires sup-
Cancer Network 10 (extreme dis- port
Distress Ther- tresses)
mometer
(Screening tool)
Palmeretal. | Re- Discussions| 16-24 AYA cancer survi- English AYA Oncology Distress and in- Discussion Not Distress ther- Distress ther- Not stated Not stated
2014% search | about the vors involved in the Psychosocial formation provi- around a stated mometer, mometer,
tool were discussion had a Screening Tool sion tool- no ad- Areas of con- checklist for ar-
This study had with 11 range of diagnoses (Screening tool) ministration cern, eas of concerns
carried out AYA cancer including: Information Pro- | and a tick box
by CanTeen survivors Lung, vision for information
(Australia and 10 AYA Thyroid, provision
AYA cancer clinicians Hodgkin’s lym- AYA Oncology Psychosocial as- Discussion Not Not stated Used the Not stated Not stated
charity) de- phoma, Psychosocial As- sessment around a stated HEADSS assess-
veloped the Ewing’s sarcoma, sessment Meas- tool- no ad- ment revised for
AYA Oncol- Acute lymphoblastic ure (Screening ministration AYA cancer. Ar-
ogy Psycho- leukaemia, tool) eas included
social As- Testicular strengths, other
sessment areas of life
and Care apart from diag-
Process us- nosis and impli-
ing a scop- cations of survi-
ing review. vorship
Feedback on
the tool was
gained from
clinicians
and AYA
cancer survi-
vors
Berard etal. | Re- 43 7-19 cate- | Haematological, English William Slater Psychiatric disor- Clinician led Not Depressive Not stated Not stated Not stated
199828 search gorised Sarcomas, Centre (WSC) ders and psycho- semi-struc- stated symptoms,
into 12-14,| Central nervous sys- Assessment social history tured inter- Suicidal ideation
Clinicians 15-17, 18- | tem, Dermatologi- Form view and parasuicide,
from a large 19 years cal, (Screening tool) Eating disorders,
general Hos- Miscellaneous dis- Substance
pital in Cape ease sites abuse,
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat

Setting (Inc. | Researc Measure)

country)

Town, South Psychosexual

Africa re- history,

cruited Sexual abuse

newly diag- and physical

nosed ado- abuse,

lescents DSM-IV diagno-

with cancer sis

from the Hospital Anxiety Anxiety and de- Self-report Not Not stated Not stated Not stated 8+

haematol- and Depression pression stated

ogy and ra- Scale (HADS)

diotherapy (Screening tool)

department Beck Depression Depression Self-report Not Not stated Not stated Not stated 16+
Inventory (BDI) stated
(Screening tool)
Rotterdam Symptom burden | Self-report Not Not stated Not stated Not stated 11+
Symptom Check- stated
list (RSCL)
(Screening tool)

Muzzatti et Re- 106 18-45 Breast Italian Short Form 36 Quality of life Paper self- 36 Physical Func- Not stated Physical Func- | Not stated

al. 2020%° search Health Survey report tioning, Role- tioning, Role-
Questionnaire Physical Limita- Physical Limi-

Participants
were re-
cruited from
a cancer in-
stitute in
north-east
Italy. It was
a consecu-
tive sample
of patients
undergoing
surgery for
breast can-
cer

(SF-36) (Out-
come)

tion,

Bodily Pain,
General Health,
Vitality,

Social Function-
ing, Role-Emo-
tional Limita-
tion,

Mental Health

tation, Bodily
Pain and Gen-
eral Health
were catego-
rised as the
Physical Com-
ponent Sum-
mary (PCS)
and Vitality,
Social Func-
tioning, Role-
Emotional
Limitation
and Mental
Health were
categorised as
the Mental
Component
Summary
(MCS). In
each category
raw scores
were con-
verted to t-
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
scores and
higher scores
= better func-
tioning
Hospital Anxiety Anxiety and de- Paper self- 14 Anxiety Not stated In each sub- Not stated
and Depression pression report Depression scale higher
Scale (HADS) scores =
(Outcome) greater anxi-
ety/depres-
sion
Soleimaniet | Clini- 227 AYA AYA = 18- | Germ cell tumours English PsychoSocial Psychological dis- | Self-report 21 Anxiety 5-point Likert Percentages Not stated
al. 20213% cal 122 non- 39 but inter-| Screen for CAN- tress Depression scale reporting
AYA Non-AYA preters cer-Revised symptoms
The sample =40+ could be | (PSSCAN-R) were re-
consisted of used (Screening tool) ported
patients the Canadian Prob- Psychological dis- | Self-report Not Emotional Checklist Percentages Not stated
British Co- lem Checklist tress stated Informational reporting
lumbia Cen- (CPC) (Screening Practical symptoms
tre, Canada tool) Spiritual were re-
between Social ported
April 2011 Physical
and 2015
who com-
pleted the
pre-consul-
tation
health as-
sessment
form
Rosenberg et | Re- 37 AYAs 14-25 Non-central nervous | English Kessler-6 psy- Psychological dis- | Self-report 6 Not stated Not stated Higher scores Distress was
al. 20183 search | 40 par- system cancer re- chological dis- tress = higher dis- categorised as
ents quiring chemother- tress scale (Pre- tress low (0-3),
Consecutive apy dictor/outcome) moderate (4—
AYA partici- 6), high (7-12),
pants were or serious
recruited (>12)
from two Dispositional Dispositional Self-report Not Agency (ability Not stated Higher scores Not stated
hospitals in Hope Tool (no hope stated to generate a = greater dis-
Boston and official name route to goals), positional
Seattle, US given) Pathway (ability hope
as part of (Predictor/out- to initiate and
the “Resili- come) maintain actions
ence in to reach goals)
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Adolescents PedsQL 3.0 Can- Cancer-related Self-report Not Not stated Not stated Higher scores Not stated
and Young cer Module quality of life stated = greater can-
Adults with (Outcome) cer-related
Cancer” quality of life
(RAYA)
study
Zebrack et Re- 215 15-39 First diagnosis of English Brief Symptom Distress symp- Self-report 18 Depressive Participants re- Age and gen- 263 on GSI, or
al. 2014 search any form of invasive | and Inventory-18 toms symptoms, sponded to how | der adjusted a 263 on two
cancer Spanish (BSI-18) (Screen- Somatic dis- much they had t-scores were | of three sub-
Participants ing tool) tress, been bothered calculated for | scales indi-
were re- Anxiety symp- by distress each subscale | cates clinically
cruited from toms symptoms over and for an significant dis-
3 institu- the past 7 days overall Global | tress or ‘case-
tions be- on a 5-point Lik- | Symptom In- ness’
tween ert scale from 0 dex (GSI).
March 2008 (not atall) to 4 Higher scores
and April (extreme) = greater lev-
2010 by els of distress
monitoring Service Use and AYA expressed Self-report 15 Information and Participants in- Scores of un- Not stated
clinical ros- Unsatisfied Need | needs for infor- informational dicate which of satisfied
ters for eligi- (Screening tool) mation, counsel- services, 15 services they: | needs were
ble patients. ling and practical Emotional sup- ‘Have used and created for
Country was support services port services, would like to each subscale
not stated Practical sup- use more’, and by count-
but the US is port services ‘Have used and ing the num-
assumed have no further ber of items
from re- need’, ‘Have at baseline.
searchers NOT used but Each subscale
back- would like to’, score ranged
grounds and ‘Have NOT from 0 to 5.
used and have Higher scores
no need’ = greater un-
satisfied need
Wu et al. Re- Off ther- 13-20 On therapy patients English Minneapolis- Quality of life Paper self- 46 Quality of life Not stated Overall qual- Not stated
20073 search | apy survi- (received treatment Manchester report domains: ity of life was
vors= for two or more Quality of Life Physical func- calculated by
Participants 226, pa- months): Tool Adolescent tioning, finding the
were re- tients on Leukaemia, Form (MMQL) Cognitive func- average score
cruited therapy= Lymphoma, (Screening tool) tioning, which ranged
through 136, Brain tumours, Psychological from 1-5.
convenience healthy Other solid tumours functioning, Higher scores
sampling controls= Body image, = minimal
from 20 in- 134 Social function- negative im-
stitutions in ing, pact and
the US. greater health
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Clinicians Intimate rela- relater quality
gave per- tions, of life
mission for Outlook on life
the study to
contact
their pa-
tients and
parents
Hedstrom et | Re- 53 13-19 CNS-tumour Swedish | Interview for dis- | Disease and Semi-struc- 20 Physical con- Presence and Not stated Not stated
al. 20063* search Ewing sarcoma ease and treat- treatment re- tured inter- cerns, Personal levels of distress
Leukaemia ment distress lated distress view with changes, Feel- were identified
Data was Lymphoma (no official TYAs and ings of aliena- on a 6-point
collected Osteosarcoma name) (Screen- nurses caring tion, scale from 0
from pa- Other ing tool) for them Disease and (notatall)to 5
tients 4-8 treatment- re- (very much). For
weeks post lated worries four pres-
diagnosis ence/absence
from 3 pae- questions
diatric on- yes/no answers
cology ser- were given.
vices in Nurses/physi-
Sweden be- cians were
tween Feb- asked the same
ruary 1999 questions to
in Upp- gain their per-
sala/March ception of the
2000 in adolescent’s dis-
Lund and tress however,
Umea until they had the op-
September tion to answer
2003 ‘don’t know’
Hospital Anxiety Anxiety and de- Self-report 14 Anxiety Answers were Scores on >9 indicated
and Depression pression and staff Depression given on a 4- each subscale | clinical anxiety
Scale (HADS) version point scaled ranged from 0 | >7 indicated
(Screening tool) given to fromOto 3 (no distress) clinical depres-
nurses/phy- to 21 (maxi- sion
sicians mum distress)
Guleria et Re- Age 1-10= | 2-39 CNS tumours, Carci- English National Com- Distress Self-report 1 thermom-| Problem list: The thermome- Higher scores >4 indicated
al. 2021% search | 52, nomas, prehensive Can- given to eter and 39| Practical prob- ter was meas- = greater dis- distress
Age 11- Hodgkin lymphoma, cer Network AYAs, chil- item prob- | lems ured on a scale tress
Observa- 20=42, Undifferenti- (NCCN) distress dren 212 lem list Family from 0 (no dis-
tional study Age 21- ated/embryonal tu- thermometer years and Emotional tress) to 10 (ex-
carried out 30=200, mours, and problem list parents of Spiritual treme distress)
on all chil- Age 31- (Screening tool) children <12 Physical prob-
dren and 40= 277 years lems
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat

Setting (Inc. | Researc Measure)
country)
AYAs newly Non-Hodgkin lym- European Organ- | Quality of life Self-report 30 Day to day func- | Participants re- Scores were Not stated
diagnosed phoma, Bone tu- ization for Re- for those tionality, sponded ona4- | summed for
with cancer mours, search and >12 Symptoms point scale (1= each subscale
in a cancer Ewing's sarcoma, Treatment of notatall, 2=a and ranged
hospital in Soft tissue sarco- Cancer Quality little bit, 3= from 14 to 56
North India mas, Seminoma, of Life Question- quite a bit, 4=
between NSGCT, naire (EORTC very much). Par-
April 2017 GTN, QLQ C-30) ticipants rated
to March Melanoma, Neuro- (Screening tool) their overall
2019 endocrine tumours, physical health

Wilms' tumour and quality of

life on a scale
from 0 to 10

Senderetal. | Re- 514 18-39 First cancer diagno- German | German version Supportive care Paper or 34 Domains of Level of need Items for Not stated
20193% search sis which included of the Support- needs electronic needs: over the last each subscale

all malignant tu- ive Care Needs self-report Psychological, week was re- were summed
Participants mour identities Survey-Short Health system/in-| ported on a 5- and scaled on
were re- Form (SCNS- formation, point Likert a 0-100
cruited SF34G) Physical/daily liv- | scale from 1 (no | range. Higher
through 16 (Screening tool) ing, need) to 5 (high scores =
oncology Patient care/sup- | need). 2 AYA greater un-
acute care port, relevant items met need
hospitals, 4 Sexuality were added
cancer reha- (fertility and de-
bilitation sire to have chil-
centres and dren) which
2 cancer were responded
registries in to on the same
Germany. scale
They could German version Distress Paper or 1 None Visual analogue Higher scores >5 indicates
also register of the Distress electronic scale from 0 (no | = greater dis- clinically signif-
to take part Thermometer self-report distress) to 10 tress icant distress
in the study (Screening tool) (extreme dis-
from flyers tress)
and posters Perceived Ad- Coping with the Paper of 1 None Participants rate | Higher scores Not stated
found on justment to llI- disease electronic on a scale from = greater cost
the project’s ness Scale self-report 0 (none) to 100 of coping with
website or (PACIS) (great deal) the illness
social media (Screening tool) ‘How much ef-

fort does it cost
you to cope
with your ill-
ness?’
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Dawson et Clinical | 630 18-39 Breast, English You, Your Fam- Biopsychosocial Electronic 30 core Types of wellbe- | Patients re- Distress rat- 1-2 indicating
al. 2018% Gynaecological, and ily, and the City problem related self-report items ing: ported distress ings were rec- | low distress,
Genitourinary, Spanish of Hope are a distress were used | Practical on a 5-point orded with 3-5 indicating
Retrospec- Haematological, Team (Screening from the Physical scale from 0 scores 1-2 in- high distress
tive study of Gastrointestinal, tool) 53 item Functional (not a problem) dicating low
young Lung/Respiratory measure Emotional to 5 (very severe | distress, 3-5
adults system, (it can be Social problem). Pa- indicating
treated at Brain and nervous custom- tients are then high distress
City of Hope system, ised for asked: ‘How can
National Head and neck, disease- we best work
Medical Multi, specific with you on this
centre, US Others, needs) problem?’ with
between Unknown options:
2009 and Talk with a
2014 who Member of the
completed Team (coded as
the Talk), Provide
measures Written Infor-
before mation (coded
treatment as Written),
on their Nothing Needed
first/second at this Time
visit to the (coded as
centre None), or Both
Written Infor-
mation and Talk
with Team
Member (coded
as Both)
Mandrell et Re- 138 ado- 13-18 ALL English The Fatigue Cancer-related Self-report 13 Not stated Participants re- Scores ranged | 31
al. 20118 search | lescents AML Scale—Adoles- fatigue spondedona5- | from 13 (no
and their HL/lymphoma cent instrument point Likert fatigue) to 65
Participants parents Solid tumour for 13- to 18- scale (highest pos-
were ado- Germ cell tumour year old chil- sible score).
lescents dren- (Revised Higher scores
from 4 on- 13-item FS-A) = greater fa-
cology cen- (Screening tool) tigue
tres in the
US who par-
ticipated in
1 of 9 stud-
ies in which
the FS-A
was used to
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat

Setting (Inc. | Researc Measure)
country)
measure fa-
tigue
McGrady et Re- Phase 1- 18-39 Lymphoma, English Young Adult— Psychosocial Electronic 67 Anxiety, Subscale items Total scores Anxiety 211,
al. 2022° search | 20 (12 Bone sarcomas, Psychosocial As- functioning self-report Depression, determined the were calcu- Depression

survivors, Leukaemia, sessment Cogpnitive func- presence/ab- lated for each >11,
Two phase 8 active Soft tissue sarco- (Screening tool) tioning, sence of clinical subscale and Cognitive
study to de- treat- mas, Post-traumatic need. Three ar- non-scoring Functioning
velop and ment) Central nervous sys- stress, eas (resources, questions <11,
validate the Phase 2- tem tumours Family stressors, | educational/vo- were used for Post-Traumatic
Multidimen- 100 at Support, cational status, the remaining | Stress 24,
sional Psy- visit 1 and Social isolation, and relationship | 3 areas Family Stress-
chosocial 90 at visit Self-efficacy for status) were as- ors >4,
Assessment 2 symptom man- sessed by op- Support <7,
Strategy for agement, tions that could Social Isolation
Young Self-efficacy for not be scored >14,
Adults with medication (e.g. multiple Symptom
Cancer. management choice ques- Management <
Phase 1- tions) 11,
cognitive in- Medication
terviews Management
with young <14
adults re- National Com- Distress Electronic 1 None Participants rate | Higher scores Not stated
cruited from prehensive Can- self-report their distress = greater dis-
a Midwest- cer Network’s over the past tress
ern chil- Distress Ther- week on a scale
dren’s hos- mometer of 0 (no distress)
pital, US. (Validation tool) to 10 (extreme
Phase 2- the distress)
measure PROMIS Scale Global mental Electronic 2 Not stated Not stated Not stated Not stated
was evalu- v1.2- Global health self-report
ated on can- Mental 2a
cer survivors (Validation tool)
recruited Short Form Sur- Health related Electronic 36 Not stated Not stated Not stated Not stated
from 2 Mid- vey of Health- quality of life self-report
western Related Quality
children’s of Life (SF-36)
hospitals (Validation tool)

Adolescent and Supportive care Electronic 16 Not stated Participants Not stated Not stated
Young Adult Ser- | needs self-report were assessed

vice Use Ques-
tionnaire/Needs
Assessment (Val-
idation tool)

on the degree to
which they have
used or would
like to use psy-
chosocial ser-
vices
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Reference Clinical | Sample Age Cancer Diagnoses Language| Screening Tool Construct Being Mode of Ad- | No. of Itemg Subscales Response For- Scoring Cutoff
v Size Range (Purpose of Measured ministration mat
Setting (Inc. | Researc Measure)
country)
Social Support Social support Electronic 19 Not stated Not stated An overall av- Not stated
Survey (Valida- self-report erage was cal-
tion tool) culated to
give the over-
all support in-
dex
Hirayama et | Re- Phase 1- 15-39 Phase 1: Japa- Japanese version | Distress Self-report 1 ther- Practical prob- Distress was Higher scores >4 indicates
al. 202238 search | 40 Bone and soft tissue | nese of the NCCN'’s mometer lems, rated on a scale = greater dis- clinically signif-
Phase 2- tumour, Distress Ther- and 49 Family prob- from 0 (no dis- tress icant distress
Two phase 230 AYAs Haematological, mometer and item lems, Emotional tress) to 10 (ex-
study that completed Lung, Problem List problem problems, treme distress)
developed the meas- Breast, (DTPL) (Screen- list Spiritual or reli-
and as- ure at least Melanoma, ing tool) gious concerns,
sessed the once Head and neck, Physical prob-
feasibility of Gynaecological, lems
the Japa- Testicular,
nese version Renal
of the DTPL
(DTPL-J). Phase 2:
Phase 1- Bone and soft tissue
translation tumour,
and back Haematological,
translation Germ cell tumour,
of the tool Colorectal, Gynae-
was carried cological,
out and Other
semi-struc-
tured inter-
views took
place with
AYAs.
Phase 2-
feasibility
assessed
over 3
months at
the National
Cancer Cen-
tre Hospital
(NCCH), Ja-
pan. Nurses
assessed pa-
tients on ad-
mission us-
ing the tool
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Table 4. ‘Hughes Quality Assessment Tool’

Meth-
ods of
admin-
istra- Cultural and language
Conceptual and measurement model: Reliability: Validity: Interpretability: tion: adaptations:
Was the Was a
population clear ex- If so, was
the meas- planation there an
ure was in- given to evalua-
Was the tended for allow in- tion of
conceptto | adequately Was Was If so Was Was Was If so Was terpreta- Wer | Was Was the this
be meas- described? any inter- | wasa test- If so any con- was a con- If so bility of e the measure measure'
ured (Ade- If so, was com- nal statis- retest | wasa com- struc | statis- ver- was a scores? cut- metho trans- s proper-
clearly de- quately this popu- ment con- tic re- relia- statistic | ment | tva- tic re- gent statistic | (Very off d of lated into | tiesin the
fined? de- lation TYA made | sisten | ported bility re- made | lidity | ported valid- | re- clear=VC, poin | admin- | another trans-
(Not de- scribed=A cancer? onre- | cyre- | ? re- ported? | on re- ? ity re- | ported? | Partially ts istra- lan- lated lan-
fined=ND, D, Partially | (Yes=Y, liabil- | porte | (Yes=Y, | porte | (Yes=Y, | valid- | porte | (Yes=Y, | porte | (Yes=Y, | clear =PC, give | tion guage? guage?
Partially de- No=N, Not | ity d? No=N, d? No=N, ity d? No=N, d? No=N, Not n? men- (Yes=Y, (Yes=Y,
defined= scribed=PD | stated= (Yes= (Yes= Not ap- | (Yes= Not ap- | (Yes= (Yes= | Notap- | (Yes= | Notap- | clear=NC, (Yes | tioned No=N, No=N,
PD, Fully , Not de- NS, Not Y, Y, plica- Y, plica- Y, Y, plica- Y, plica- Not =Y, ? Not Not appli-
de- scribed=N applica- No=N | No=N | ble=NA | No=N | ble=NA | No=N | No= ble=NA | No=N | ble=NA | stated=NS | No= (Yes=Y, | stated=N cable=
fined=FD) D) ble= NA) ) ) ) ) ) ) N) ) ) ) ) N) No=N) S) NA)
Kessler Psychological Dis-
tress Scale (K10) (Glidden
et al. 2022)10 FD AD NS N N NA N NA Y N NA N NA VC Y Y Y N
Research survey entitled:
“Impact of COVID-19
Pandemic on Adoles-
cents and Young Adults
with Cancer in Canada”
(Glidden et al. 2022)1° FD ND NA N N NA N NA N N NA N NA PC N Y Y N
Distress screening ques-
tionnaire (Kivlighan et al.
2022)1t FD ND NA N N NA N NA N N NA N NA VvVC N Y N NA
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Distress thermometer-
Chinese version (Duan et
al. 2021)%2

FD

AD

NA

NA

NA

NA

VC

Three-dimensional inven-
tory of character
strengths (Duan et al.
2021)12

FD

PD

NA

NA

NA

VC

Medical coping modes
questionnaire (Duan et
al. 2021)%2

FD

ND

NA

NA

NA

NA

VC

Social Support Rating
Scale (Duan et al. 2021)12

FD

AD

NA

NA

NA

NA

VC

Patient health question-
naire (PHQ-8) (Jacobson
etal. 2022)3

FD

AD

NA

NA

NA

PC

NA

Generalised Anxiety Dis-
order Scale (GADS-7) (Ja-
cobson et al. 2022)13

FD

AD

NA

NA

NA

NA

PC

NA

COVID-19 questionnaire
(no name given) (Jacob-
son et al. 2022)13

FD

AD

NA

NA

NA

NA

NC

NC

NA

Connor—Davidson Resili-
ence Scale (CD-RISC) (Ja-
cobson et al. 2022)13

FD

PD

NA

NA

NA

NA

PC

NA

PHQ2 (Giberson et al.
2021)1

FD

ND

NA

NA

NA

NA

NA

VC

NA

PHQ9 (Giberson et al.
2021)14

FD

ND

NA

NA

NA

NA

NA

VC

NA

Functional Assessment of
Cancer Therapy-Cogni-
tive Function (FACT-Cog)
version 3 (Tan et al.
2020)%

FD

PD

NA

NA

NA

PC

NS

NA

Distress Thermometer
and problem checklist
(Tan et al. 2020)%5

FD

AD

NA

NA

NA

NA

PC

NS

NA

Rotterdam Symptom
Checklist (RSCL) (Tan et
al. 2020)15

FD

AD

NA

NA

NA

NA

PC

NS

NA
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Canadian Problem Check-
list (CPC) (Smrke et al.
2020)16

FD

ND

NA

NA

NA

NA

NA

PC

NA

PsychoSocial Screen for
Cancer- Revised
[PSSCAN-R] (Smrke et al.
2020)16

FD

AD

NA

NA

NA

VC

NA

Social Network and Sup-
port Assessment tool
(Smrke et al. 2020)16

FD

PD

NA

NA

NA

NA

PC

NA

PSSCAN-R (Naik et al.
2020)18

FD

PD

NS

NA

NA

NA

VC

NA

Canadian Problem Check-
list (Naik et al. 2020)18

FD

PD

NS

NA

NA

NA

NA

PC

NA

Patient Health Question-
naire (PHQ-9) (Geue et
al. 2018)1°

FD

ND

NA

NA

NA

NA

VC

General Anxiety Disor-
der-Scale (GAD-7) (Geue
etal. 2018)%°

FD

ND

NA

NA

NA

NA

VC

Distress thermometer
(Chan et al. 2018)%°

FD

AD

NA

NA

NA

NA

VC

NA

Rotterdam Symptom
Checklist (Chan et al.
2018)2°

FD

PD

NS

NA

NA

NA

PC

NA

PedsQL Generic Core
Scales (Chan et al.
2018)2°

FD

AD

NA

NA

NA

VC

NA

Distress Thermometer
(Xie et al. 2017)2*

FD

AD

NA

NA

NA

NA

VC

Hospital Anxiety and De-
pression Scale (Xie et al.
2017)%

FD

ND

NA

NA

NA

NA

NA

PC

Medical Coping Modes
Questionnaire (Xie et al.
2017)%

FD

ND

NA

NA

NA

NA

NA

PC

Social Support Rating
Scale (Xie et al. 2017)%

FD

AD

NA

NA

NA

NA

VC

Information sheet (Sun
etal. 2019)2

FD

AD

NA

NA

NA

NA

PC

NA

Fear of Progression
Questionnaire-Short
Form (FoP-Q-SF) (Sun et
al. 2019)22

FD

PD

NS

NA

NA

NA

VC
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General Anxiety Disorder
Questionnaire (GAD-7)
(Sun et al. 2019)22

FD

ND

NA

NA

NA

NA

VC

Patient Health Question-
naire (PHQ-9) (Sun et al.
2019)%2

FD

PD

NA

NA

NA

VC

AYA Oncology Psychoso-
cial Assessment Measure
(Chalmers et al. 2018)23

FD

AD

NA

NA

NA

NA

NS

NA

Youth Satisfaction Ques-
tionnaire (Chalmers et al.
2018)%

FD

PD

NA

NA

NA

PC

NA

Kessler Psychological Dis-
tress Scale 10 (Chalmers
etal. 2018)3

FD

ND

NA

NA

NA

NA

NA

PC

NA

Pediatric Quality of Life
Inventory for adolescents
and young adults
(Chalmers et al. 2018)23

FD

AD

NA

NA

NA

NA

PC

NA

Posttraumatic Stress
Symptoms. The Posttrau-
matic Stress Disorder
Checklist (PCL-S) (McCar-
thy et al. 2016)%

FD

ND

NA

NA

NA

NA

PC

NA

Kessler Psychological Dis-
tress Scale (K10) (McCar-
thy et al. 2016)%

FD

ND

NA

NA

NA

NA

PC

NA

The Multidimensional
Scale of Perceived Social
Support (MSPSS) (McCar-
thy et al. 2016)%

FD

ND

NA

NA

NA

NA

NS

NS

NA

Medical Outcomes Social
Support Survey (MOS)
(McCarthy et al. 2016)%*

FD

ND

NA

NA

NA

NA

NS

NS

NA

Life Impact scale (modi-
fied to assess cancer im-
pacts relevant to AYAs
e.g., self-identity, confi-
dence, future vocation,
education, and family
plans) (McCarthy et al.
2016)%

FD

AD

NA

NA

NA

NA

PC

NA
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““Are there other life
stresses that you feel
have affected how you
have been able to cope
with your (or your son or
daughter’s) cancer diag-
nosis or treatment?”
(McCarthy et al. 2016)%*

FD

ND

NA

NA

NA

NA

NA

NS

NA

Distress Thermometer
(Burgoyne et al. 2015)%

FD

AD

NA

NA

NA

NA

VC

NA

Measure of Patients’
Preferences (MPP) (Ger-
man validated version)
(Richter at al. 2015)2¢

FD

ND

NA

NA

NA

NA

VC

German version of the
National Comprehensive
Cancer Network Distress
Thermometer (Richter et
al. 2015)%

FD

PD

NS

NA

NA

NA

NA

VC

WSC Assessment Form
(Berard et al. 1998)3°

FD

ND

NA

NA

NA

NA

NA

NC

NA

Hospital Anxiety and De-
pression Scale (HADS)
(Berard et al. 1998)3°

ND

PD

NS

NA

NA

NA

NA

NC

NA

Beck Depression Inven-
tory (BDI) (Berard et al.
1998)3°

FD

AD

NA

NA

NA

NA

NC

NA

Rotterdam Symptom
Checklist (RSCL) (Berard
et al. 1998)%

ND

PD

NS

NA

NA

NA

NA

NC

NA

Short Form 36 Health
Survey Questionnaire
(SF-36) (Muzzatti et al.
2020)%

FD

PD

NA

NA

NA

NA

PC

Hospital Anxiety and De-
pression scale (HADS)
(Muzzatti et al. 2020)2°

FD

ND

NA

NA

NA

NA

NA

PC

NS

NA

PsychoSocial Screen for
CANcer-Revised
(PSSCAN-R) (Soleimani et
al. 2021)%°

FD

PD

NS

NA

NA

NA

NA

NC

NA

Canadian Problem Check-
list (CPC) (Soleimani et al.
2021)3%°

FD

PD

NS

NA

NA

NA

NA

PC

NA
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Kessler-6 psychological
distress scale (Rosenberg
etal. 2018)3!

FD

ND

NA

NA

NA

NA

NA

PC

NA

Dispositional Hope Tool
(Rosenberg et al. 2018)3!

FD

ND

NA

NA

NA

NA

NA

PC

NA

PedsQL 3.0 Cancer Mod-
ule (Rosenberg et al.
2018)3t

FD

PD

NS

NA

NA

NA

NA

PC

NA

Brief Symptom Inven-
tory-18 (BSI-18) (Zebrack
etal. 2014)3?

FD

AD

NA

NA

NA

VC

Service use and unsatis-
fied need (Zebrack et al.
2014)%?

FD

AD

NA

NA

NA

NA

VC

Minneapolis-Manchester
Quiality of Life Tool Ado-
lescent Form (MMAQL)
(Wu et al. 2007)33

FD

AD

NA

VC

NA

Interview for disease and
treatment distress (no
official name) (Hedstrom
et al. 2006)3*

FD

ND

NA

NA

NA

NA

NA

VC

NA

Hospital anxiety and de-
pression scale (HADS)
(Hedstrom et al. 2006)3*

FD

AD

NA

NA

NA

VC

National Comprehensive
Cancer Network (NCCN)
distress thermometer
and problem list (Guleria
etal. 2021)%

FD

PD

NS

NA

NA

NA

NA

VC

NA

European Organization
for Research and Treat-
ment of Cancer Quality
of Life Questionnaire
(EORTC QLQ C-30)
(Guleria et al. 2021)35

FD

PD

NS

NA

NA

NA

NA

VC

NA

German version of the
Supportive Care Needs
Survey-Short Form
(SCNS-SF34G) (Sender et
al. 2019)3%

FD

ND

NA

NA

NA

NA

VC

German version of the
Distress Thermometer
(Sender et al. 2019)36

FD

AD

NS

NA

NA

NA

NA

VC
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Perceived Adjustment to
Iliness Scale (PACIS)

(Sender et al. 2019)3¢ FD AD NS NA NA NA NA vC
You, Your Family, and the

City of Hope are a Team

(Dawson et al. 2018)37 FD PD N NA NA NA NA vC
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Table 5. COSMIN Quality Assessment Tool
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Table 6. Psychometric Properties Extracted Using COSMIN Guidelines

Scale-Revised

PROM (ref) Country Structural validity Internal consistency Cross-cultural validity\ Reliability
(language) (Cronbach Alpha) measurement invariance
in which n Meth | Result (rating) n Meth | Result n Meth | Result (rating) n Meth | Result (rating)
the PROM qual qual (rating) qual qual
was
evaluated
Worry UK (English) 549 Spearman rank
Thermometer correlations =
(Cuffe et al. 0.65, p <0.001
2022)*
Parent report: rs
=0.68, p < 0.001
Learning UK (English) 549 Spearman rank
Thermometer correlations =
(Cuffe et al. 0.7, p<0.001
2022)*
Parent report: rs
=0.82, p < 0.001
(+)
Cancer distress Canada 421 |V 0.79-0.94 421 | | Males- females [mean | 81% D CDS-AYA
scales for (English) (CDS-AYA diff (SE)]: participants emotional- ICC
adolescents and Emotional= Emotional: -6.2 (1.9), 0.853 (p<.001)
young adults 0.936, p<.001; impact of 95% Cl (0.763,
(CDS-AYA) (Rae impact of cancer: -5.1 (1.9), 0.908).
et al. 2020)Y cancer= p<.01.
0.94) (+) CDS-AYA impact
Active treatment- of cancer- ICC
completed: Emotional: 0.855 (p<.001)
9.0(1.9), p<.001; 95% Cl (0.768,
impact of cancer: 0.910) (+)
16.6(1.8), p<.001 (?)
Edmonton Canada 421 |V 0.880 (+) 421 | | Males- females [mean | 81% D ICC 0.836
Symptom (English) diff (SE)]:-2.6 (1.4), participants (p<.001), 95% Cl
Assessment p=0.068 (0.736, 0.898) (+)
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PROM (ref) Country Structural validity Internal consistency Cross-cultural validity\ Reliability
(language) (Cronbach Alpha) measurement invariance
in which n Meth | Result (rating) n Meth | Result n Meth | Result (rating) n Meth | Result (rating)
the PROM qual qual | (rating) qual qual
was
evaluated
(Rae et al. Active treatment-
2020)" completed:
6.9(1.4), p<.001 (?)
Distress Canada 421 | | Males- females [mean | 81% D ICC0.728
thermometer (English) diff (SE)]: -5.5 (0.24), participants (p<.001), 95% Cl
(NCCN-DT) (Rae p<.05 (0.562, 0.831) (+)
et al. 2020)Y
Active treatment-
completed:
0.67 (0.24), p<.01 (?)
Hospital anxiety | Canada 421 |V HAS total 421 | | Males- females [mean | 81% D HADS overall-
and depression (English) 0.876; diff (SE)]: HADS participants ICC0.910
scale (Rae et al. anxiety overall: -1.6 (0.67), (p<.001), 95% Cl
2020)Y 0.851; p<.05; anxiety: -1.1 (0.856, 0.944);
depression (0.41), p<.05; anxiety- ICC
0.793 (+) depression: -0.52 0.862 (p<.001),
(0.35, p=0.133 95% Cl (0.769,
0.916);
Active treatment- depression- 1CC
completed: 0.864 (p<.001),
HADS overall: 2.7 95% Cl (0.773,
(0.66), p<.001; anxiety: 0.917) (+)
0.84 (0.41), p<.05;
depression: 1.8 (0.33),
p<.001 (?)
Field test Canada 515 | V Rasch Measurement 515 | V Impact of 515 | D DIF was evident for 86 ICCs:
version of the (English) Theory showed 5 scales cancer= age group (3 items; Impact of
Cancer Distress with validity/reliability: 0.94; age groups = 15-19, cancer= 0.85;
Scales for AYA e Impact of Physical= 20-29, and 30-39), Physical=0.78;
(CDS-AYA) cancer 0.85; phase of treatment (3 Emotional=0.81;
e  Physical items), and gender (3
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PROM (ref) Country Structural validity Internal consistency Cross-cultural validity\ Reliability
(language) (Cronbach Alpha) measurement invariance
in which n Meth | Result (rating) n Meth | Result n Meth | Result (rating) n Meth | Result (rating)
the PROM qual qual | (rating) qual qual
was
evaluated
(Tsangaris et al. e Emotional Emotional= items). “Significant Cancer worry=
2019)7 e Cancer worry 0.94; items were split by 0.88;
e Cognitive Cancer age, phase of Cognitive =0.83
No items had worry=0.88; treatment, and (+)
disordered thresholds Cognitive gender, and Pearson
and item fit was -2.5 =0.91 (+) correlations between
for 41/48 items. the original and split
Emp|oyment’ person locations
education, practical showed that DIF had a
and social scales had negligible impact, with
disordered thresholds, all correlations
poor model fit and low >0.99.”7(p.10) (#)
reliability so were
retained as checklists
except for the social
scale which was
dropped. .
The Fatigue USA 138 | V Mean Square fit 138 | V 0.87 (+)
Scale— (English) (MnSq) coefficient for
Adolescent item 9 was
instrument for unacceptable and was
13- to 18-year therefore removed.
old children- Confirmatory factor
(Revised 13- analysis for the 4-factor
item FS-A) structure after the
(Mandrell et al. removal of item 9:
2011)8 goodness-of-fit index
.8551,
root mean square
residual (RMSEA) .080.
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PROM (ref) Country Structural validity Internal consistency Cross-cultural validity\ Reliability
(language) (Cronbach Alpha) measurement invariance
in which n Meth | Result (rating) n Meth | Result n Meth | Result (rating) n Meth | Result (rating)
the PROM qual qual | (rating) qual qual
was
evaluated
Young Adult— USA 64- | | RMSEA; CFI; TLI; SRMR; | 100 | V Acceptable 90 Acceptable for
Psychosocial (English) 98 Anxiety: 0.19; 0.99; for all all domains (rs =
Assessment 0.96; 0.04 domains 0.69-0.87) other
(McGrady et al. Depression: 0.13; 1.00; (range = than medication
2022)° 0.99; 0.02 0.70-0.93) management
Cognitive functioning: other than (0.58) .
0.10; 1.00; 1.00; 0.01 family
Post-traumatic stress: stressors
0.03; 0.99; 0.99; 0.08 (0.59) .
Family stressors: 0.05;
0.96; 0.94; 0.11
Support: 0.16; 0.98;
0.95; 0.07
Social isolation: 0.08;
1.00; 1.00; 0.02
Self-efficacy for
symptom
management: 0.00;
1.00; 1.00; <0.01
Self-efficacy for
medication
management: 0.17;
0.98; 0.95; 0.04
Life stressors: 0.02;
0.99; 0.99; 0.10 [
Japanese Japan 41 Dealing with
version of the (Japanese) children (r =
NCCN’s Distress 0.787,p <
Thermometer 0.0001),
and Problem List
(DTPL)
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PROM (ref)

Country
(language)
in which
the PROM
was
evaluated

Structural validity

Internal consistency

(Cronbach Al

pha)

Cross-cultural validity\
measurement invariance

Reliability

n Meth | Result (rating)

qual

n

Meth
qual

Result
(rating)

n

Meth
qual

Result (rating)

Meth
qual

Result (rating)

(Hirayama et al.
2022)3®

Child care (r =
0.729, p <
0.0001),
Ability to have
children (r =
0.412, p <
0.0001),
Dealing with
partner (r =
0.498, p <
0.0001),
Work or school (r
=0.641, p <
0.0001),
Housing (r =
0.763, p <
0.0001). [
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Table 7. Psychometric Properties of Measures Validated in Non-Cancer Populations

Measure

Population Validated

Internal Consistency

Test-Retest Reliability

Construct Validity

Sensitivity

Specificity

guestionnaire (PHQ-8)
(Jacobson et al. 2022)*3

In (Cronbach Alpha) (Intraclass Correlation [mean diff (SE)]
Coefficient)

Strength and difficulties | Paediatric chronic 0.73 - - - -
questionnaire (Cuffe et | illness
al. 2022)
Three-dimensional Cross-population >0.74 - - - -
inventory of character (community vs
strengths (Duan et al. inpatients) and cross-
2021)*? cultural (Asian vs

Western)
Patient health Outpatient heart failure | 0.82 - - - -

Hospital anxiety and
depression scale (Rae
et al. 2020)Y

General outpatient
clinics (AYAs involved in
the development but
not cancer patients)

HADS overall= 0.876,
HADS-A= 0.851,
HADS-D = 0.793

HADS overall=0.910
(p<.001), 95% CI (0.856,
0.944);

HADS-A= 0.862 (p<.001),
95% Cl (0.769, 0.916);
HADS-D=0.864 (p<.001),
95% Cl (0.773, 0.917)

Males-females:

HADS overall=-1.6
(0.67), p<.05;
HADS-A =-1.1 (0.41),
p<.05;

HADS-D =-0.52 (0.35,
p=0.133

Active treatment-
completed:

HADS overall= 2.7
(0.66), p<.001;
HADS-A = 0.84 (0.41),
p<.05;

HADS-D = 1.8 (0.33),
p<.001

Psychosocial Screen for
Cancer-Revised
(PSSCAN-R) (Naik et al.
2020)*8

Not stated

Anxiety= 0.83,
Depression=0.79

Hospital Anxiety and
Depression Scale

Various populations

0.67-0.93
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Measure Population Validated Internal Consistency Test-Retest Reliability Construct Validity Sensitivity Specificity
In (Cronbach Alpha) (Intraclass Correlation [mean diff (SE)]
Coefficient)
(HADS) (Tsangaris et al.
2019)’
Patient Health Not stated - - - 87% 76%
Questionnaire (PHQ-9)
(Geue et al. 2018)*°
German version of the Not stated 0.82-0.94 - - - -

Supportive Care Needs
Survey-Short Form
(SCNS-SF34G) (Sender
et al. 2019)%
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Table 8. Psychometric Properties of Measures Validated in Cancer Populations (Not Specific to TYA)

Measure Population Validated In Internal Consistency Test-Retest Construct Validity Sensitivity Specificity
(Cronbach Alpha) Reliability (Intraclass | [mean diff (SE)]
Correlation
Coefficient)
Hospital anxiety and Adult oncology HADS-D = 0.82, HADS-A = | - - - -
depression scale (Cuffe et populations 0.83
al. 2022)*
Pediatric quality of life Paediatric oncology Self-report = 0.88, - - - -
inventory (PedsQL) (Cuffe Parent proxy = 0.90
et al. 2022)*
Distress thermometer- Chinese cancer patients - - - 0.82 0.95

Chinese version (Duan et
al. 2021)*?

Functional Assessment of
Cancer Therapy-Cognitive
Function (FACT-Cog)
version 3 (Tan et al.
2020)%

Asian breast cancer
patients

>0.9
(item-to-scale correlation
>0.7)

Edmonton Symptom
Assessment Scale-Revised
(Rae et al. 2020)7

Adults with advanced
cancer (AYAs not excluded
in the development but
the process mainly
involved older adults)

0.88

0.836 (p<.001), 95%
Cl (0.736, 0.898)

males-females
-2.6 (1.4), p=0.068

Active treatment-
completed 6.9 (1.4),
p<.001

Distress thermometer
(NCCN-DT) (Rae et al.
2020)Y

Prostate cancer

0.728 (p<.001), 95%
Cl1(0.562, 0.831)

males-females
-5.5(0.24), p<.05

Active treatment-
completed 0.67
(0.24), p<.01

Distress Thermometer
(Burgoyne et al. 2015)?°

Adult cancer populations

Depression- 80.9%
Anxiety-77.1%

Depression- 60.2%
Anxiety-66.1%
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Table 9. Psychometric Properties of Measures Validated in TYA Cancer Populations That Could Not be Quality Assessed Using COSMIN

Measure (Reference)

Age range of TYA cancer

Internal Consistency

Sensitivity

Specificity

population that measure was | (Cronbach Alpha)
validated in

Fear of Progression Questionnaire-Short Form 15-39 0.848 - -

(FoP-Q-SF) (Sun et al. 2019)??

General Anxiety Disorder Questionnaire (GAD-7) 15-39 0.883 - -

(Sun et al. 2019)*

Patient Health Questionnaire (PHQ-9) (Sun et al. 15-39 0.802 - -

2019)%

Posttraumatic Stress Symptoms. The 15-25 AYAs =0.91, - -

Posttraumatic Stress Disorder Checklist (PCL-S) Parents = 0.92

(McCarthy et al. 2016)*

Kessler Psychological Dis- tress Scale (K10) 15-25 AYAs= 0.93 parents= - -

(McCarthy et al. 2016)* 0.94

The Multidimensional Scale of Perceived Social 15-25 0.94 - -

Support (MSPSS) (McCarthy et al. 2016)*

Medical Outcomes Social Support Survey (MOS) 15-25 0.96 - -

(McCarthy et al. 2016)*

Hospital Anxiety and Depression Scale (HADS) 12-19 - Case requiring further attention= Case requiring further attention=

(Berard et al. 1998)%° 75%, 74%,
Cases with depressive Cases with depressive
symptomology= 67%, symptomology= 70%,
DSM-IV diagnosis= 67%, DSM-IV diagnosis= 70%,
DSM-IV depressed mood disorder= DSM-IV depressed mood disorder=
50% 67%

Beck Depression Inventory (BDI) (Berard et al. 12-19 - Case requiring further attention= Case requiring further attention=

1998)%° 50%, 58%,
Cases with depressive Cases with depressive
symptomology= 50%, symptomology= 57%,
DSM-IV diagnosis= 40%, DSM-IV diagnosis= 56%,
DSM-IV depressed mood disorder= DSM-IV depressed mood disorder=
33% 41%

Rotterdam Symptom Checklist (RSCL) (Berard et 12-19 - Case requiring further attention= Case requiring further attention=

al. 1998)*

63%,

Cases with depressive
symptomology= 83%,
DSM-IV diagnosis= 50%,

89%,

Cases with depressive
symptomology= 89%,
DSM-IV diagnosis= 84%,
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Measure (Reference) Age range of TYA cancer Internal Consistency | Sensitivity Specificity
population that measure was | (Cronbach Alpha)
validated in
DSM-IV depressed mood disorder= DSM-IV depressed mood disorder=
75% 85%
Brief Symptom Inventory-18 (BSI-18) (Zebrack et | 15-39 0.90 - -
al. 2014)3?
Interview for disease and treatment distress (no 13-19 - Physical concerns: Physical concerns:

official name) (Hedstrom et al. 2006)3*

Infections- physicians-59%, nurses-
64%,

Mucositis- 60%, 59%,

Nausea- 71%, 79%,

Pain from disease-71%, 44%,

Pain from procedures/treatments-
60%,62%

Personal changes:

Changed temper- 60%, 46%,
Fatigue-84%, 80%,

Hair loss-84%, 86%,

Round face-52%, 67%,
Weight loss/gain-49%, 76%

Feelings of alienation:

Experiencing lower self-esteem-0%,
33%,

Feeling different than friends-73%,
40%,

Feeling left-out by friends- 29%,
56%,

Missing leisure activities- 60%,
100%,

not wanting others to see me- 11%,
44%

Disease- and treatment-related
worries:

Worry about being left-out by
friends-0%, 57%,

Infections- physicians-84%, nurses-
61%,

Mucositis- 83%, 83%,

Nausea- 77%, 53%,

Pain from disease-79%, 49%,

Pain from procedures/treatments-
57%,47%

Personal changes:

Changed temper- 17%, 46%,
Fatigue-35%, 18%,

Hair loss-67%, 100%,

Round face-80%, 86%,
Weight loss/gain-14%, 57%

Feelings of alienation:

Experiencing lower self-esteem-
67%, 78%,

Feeling different than friends-23%,
21%,

Feeling left-out by friends- 39%, 2%,
Missing leisure activities- 20%, 0%,
not wanting others to see me- 69%,
73%

Disease- and treatment-related
worries:

Worry about being left-out by
friends-50%, 41%,

Worry about changed appearance-
36%, 38%,
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Measure (Reference)

Age range of TYA cancer
population that measure was
validated in

Internal Consistency
(Cronbach Alpha)

Sensitivity

Specificity

Worry about changed appearance-
60%, 75%,

Worry about pain from
procedures/treatments- 45%, 69%,
Worry about missing school- 25%,
53%,

Worry not getting well- 79%, 76%

Worry about pain from
procedures/treatments- 43%, 38%,
Worry about missing school- 79%,
39%,

Worry not getting well- 21%, 17%

Hospital anxiety and depression scale (HADS)
(Hedstrom et al. 2006)3*

13-19

Adolescents:
HADS-A= 0.64, HADS-
D=0.56

Physicians:
HADS-A= 0.82, HADS-
D=0.76

Nurses:
HADS-A= 0.84, HADS-
D=0.75

Physicians:
HADS-A= 75%, HADS-D= 56%

Nurses:
HADS-A= 60%, HADS-D= 50%

Physicians:
HADS-A= 54%, HADS-D= 60%

Nurses:
HADS-A= 82%, HADS-D=71%
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Empirical Project

The association of resilience with psychosocial outcomes in
teenagers and young adults with cancer
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Abstract

Purpose

There is limited research on the psychological impact of cancer for teenagers and young
adults (TYAs) and the role of protective factors like resilience. This study investigated

associations between resilience and psychosocial outcomes in this group.

Methods

Data were collected from TYAs (aged 16-24) who attended the TYA cancer clinic at Guy’s
Hospital between 2013 and 2021. Participants (N=63) completed psychosocial
guestionnaires within 4 weeks of their treatment start date (T1) and again between 9 and 15
months later (T2). We used separate multivariable linear regression models to analyse
associations of resilience (Brief Resilience Questionnaire) with outcomes measured at T»
including symptoms of depression (PHQ-9), anxiety (GAD-7), and subjective quality of life.

Models were adjusted for age, gender, ethnicity, and T1 outcome assessments.

Results

Higher resilience at T1 was associated with increased anxiety (B = 1.68; Bootstrapped 95% ClI
[-0.28, 3.19]), depression (B = 1.24; [-0.85, 2.90]) and quality of life (B = 5.76; [-0.88, 15.60]).
In contrast, an increase in resilience over time was associated with decreases in the same
period in anxiety (B = -3.16; [-5.22, -1.47]) and depression (B =-2.36, [-4.41, -0.58]) and an
increase in quality of life (B =9.82, [-0.24, 21.13]).

Conclusion

Increases in resilience during cancer treatment were associated with reduced symptoms of
depression and anxiety in TYAs. We discuss factors likely to influence these outcomes and
the implications for psychosocial interventions in this population, as well as further research

to explore the impact of other factors such as diagnosis and treatment type.
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Introduction

A diagnosis of cancer can lead to many physical and psychosocial difficulties, but it is
particularly challenging for teenagers and young adults (TYAs) due to disruptions of key
developmental and transitional stages2. In the UK, TYAs are defined as individuals aged 16
to 243. A diagnosis can cause problems with social relationships and self-identity, physical
changes and infertility, and a fear of the cancer returning®°. Many TYAs with cancer face
interruptions to education or work that have financial implications, as well as a loss of
purpose?. Therefore, greater reliance on families might be required which brings many

interpersonal and emotional difficulties®.

Understanding the psychological impact of a cancer diagnosis in TYAs is crucial to
developing appropriate interventions that lead to better psychosocial outcomes’. So far
there has been limited research into TYA cancer and most research has focused on
paediatric or adult cancer®. However, it is known that TYAs have poorer outcomes
compared to children and adults with increased levels of depression and anxiety and lower
quality of life>11. As well as research into this area being sparse, different organisations use
varying definitions of TYA cancer with a wide age range reported throughout the
literature”12, Further research is needed focusing on psychosocial outcomes, such as

anxiety and depression, for TYAs with cancer defined as ages 16 to 24.

A positive psychological approach that emphasises resilience is important for mental health
and health outcomes more broadly. Resilience is defined as the ability to develop and use
protective resources to cope with, adapt and bounce back from stressful experiences such
as an illness>*3. Individual skills such as goal setting and cognitive reframing can be seen as
resilience resources and resilience can positively impact both physical and mental
wellbeing!#1>. Therefore, the aim of the present study was to explore the association

between resilience and psychosocial outcomes in TYAs with cancer.

It is unclear whether resilience is a stable construct or something that changes over time.
Some literature suggests that resilience should be measured as a stable construct!? and the
Resilience in lliness Model (RIM) describes predictive factors such as social integration and

courageous coping that contribute to positive adjustment to illness®. On the other hand,
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other research has considered resilience as a changeable construct and suggests
interventions to build resilience such as Promoting Resilience in Stress Management
(PRISM) and the Resilience Enhancement for Adolescents and Young Adults with Cancer and
Healthcare Providers (REACH) intervention®'®, We therefore measured resilience both

before and during/after treatment in our study.

Aims and Hypotheses

Past studies provide some understanding of the role of resilience in psychosocial outcomes
for TYAs with cancer. However, this research is limited due to the greater focus on
paediatric and adult cancer. Most research has taken place outside of the UK with widely
varying age ranges, making it hard to generalise to TYAs as defined in the UK. This paper
investigated associations between resilience and psychosocial outcomes in TYA cancer
defined as ages 16 to 24. The psychosocial outcomes were symptoms of depression and
anxiety and self-rated quality of life. We explored associations of both initial resilience
(around the start of treatment) as well as changes in resilience over time. We hypothesised

that:

1. Higher levels of resilience within 4 weeks of the start of treatment (T1) would be
associated with better psychosocial outcomes 9 to 15 months later (T2).
2. Aniincrease in resilience from T; to T2 would be associated with better psychosocial

outcomes at T».

Materials and Methods

Participants

This study used a retrospective cohort study design. 361 TYAs with cancer (diagnosed
between ages 16-24) attended the TYA Cancer Service at Guy’s Hospital between 2013 and
2021. The data were collected as part of ‘Integrating Mental and Physical Healthcare:
Research, Training and Services’ (IMPARTS)”18, a project designed to improve the
integration of mental and physical healthcare. Participants were asked to complete
questionnaires on an iPad or smartphone every time they attended the clinic (typically every

3 months). Data collected through IMPARTS included self-report psychosocial measures and
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demographic and clinical information including age at screening, date of diagnosis and
treatment status. Age at diagnosis, gender, ethnicity, diagnosis, treatment type and
treatment start/end date were extracted from electronic patient records. When TYAs
completed questionnaires as part of IMPARTS they were informed that their anonymised
data might be used for research purposes and of their right to opt out at any time. The
IMPARTS framework provides generic ethical approval for analysis of pseudo-anonymised

data that has been routinely collected via the platform (REC Ref: 18/SC/0039).

Timepoints

We defined T1 as the period within 4 weeks either side of the start of treatment. For TYAs
that underwent successive different types of treatment (e.g. surgery followed by
chemotherapy), start of treatment relates to their first treatment type. T> was defined as
measures completed 9 to 15 months after Ti. Initial discussions with clinicians at the TYA
Cancer Service at Guy’s Hospital suggested that 12 months was a sufficient time period to
see a reliable change®® in outcomes. Since TYAs were typically invited to attend clinic every

3 months, a time frame of 9 to 15 months was used so as to fully encompass this period.
Measures

The independent variable was the Brief Resilience Scale (BRS)?, a six-item scale that
assesses an individual’s ability to bounce back or to recover from stress. Participants are
asked to indicate the extent to which they agree with each statement (e.g. “I tend to bounce
back quickly after hard times”?°) from ‘strongly disagree’ to ‘strongly agree’. Three items are
positively worded and three are negatively worded. The BRS was scored as per instructions
by reverse coding the negative items and calculating the mean of all six items. Higher scores
indicate higher levels of resilience. This scale has been shown to have good internal
consistency and test-retest reliability in student and medical samples!3. Previous measures
of resilience focused on the personal characteristics that allowed for positive adaptation to
challenging experiences whereas the BRS was the first measure developed to assess
resilience in its basic meaning: to bounce back from stress'3. The stress referred to in this
research is cancer and cancer-related difficulties, and the BRS is able to assess TYAs abilities

to bounce back from this using a brief and direct scale.
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We considered three outcomes. (1) The Patient Health Questionnaire (PHQ-9)?! is a nine-
item scale used to assess symptoms of depression and suicidal ideation. Participants
answered on a scale from 0 (not at all) to 3 (nearly every day) to indicate how often each
problem bothered them over the past two weeks. Scores were summed and higher scores
indicated greater severity of depression symptoms. This scale was found to be valid and
reliable in a large sample of primary care patients?2. (2) The Generalised Anxiety Disorder
Assessment (GAD-7)?3 is a seven-item scale used to assess the presence and severity of
anxiety symptoms. Participants answered on a scale from 0 (not at all) to 3 (nearly every
day) to indicate how often each problem bothered them over the past two weeks. Scores
were summed and higher scores indicated greater severity of anxiety symptoms. This scale
was found to be reliable amongst cancer patients?*. (3) Quality of Life was assessed using a
single question designed by the TYA cancer clinic at Guy’s Hospital which asked participants

‘How would you rate your Quality of Life today?’ from O (really bad) to 100 (really good).

We considered age, gender, and ethnicity as confounders due to their potential influence on
both resilience and psychosocial outcomes. Age was measured at T1 and collected by
IMPARTS®. Gender (male or female) and ethnicity was extracted from electronic patient
records. Ethnicity was categorised based on the five ethnic groups defined by the Office for
National Statistics?> (White, Mixed/Multiple Ethnic Groups, Asian/Asian British,
Black/African/Caribbean/Black British, Other Ethnic Group) to aid with analysis as more

specific categories would have resulted in small numbers in each group.

To describe the sample, we collected information about diagnoses and treatment type from
electronic patient records. Discussions were held with clinicians from the TYA Cancer Service
at Guy’s Hospital to categorise diagnoses into clinically-similar groups so that future
analyses can draw meaningful conclusions about the association between diagnosis and
outcomes. For example, rather than categorising haemato-oncology into one group,
Hodgkin’s Lymphoma, which is usually treated with chemotherapy and has the possibility of
complete remission post-treatment, was placed in a separate subgroup to
Myeloproliferative Neoplasms (MPNs) where treatment is usually minimal but the condition

itself can be lifelong.
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Statistical analyses

Descriptive analyses were used to summarise participant demographics, clinical data (age at

diagnosis, diagnosis, treatment type and length), and psychosocial outcome measures.

We then conducted two sets of regression models. First, we used separate multivariable
linear regression models to analyse associations between resilience (BRS) measured at T1
with depression (PHQ-9), anxiety (GAD-7) and quality of life at T,. Second, we used separate
multivariable linear regression models to assess how changes in resilience (from T1 to T»)

were associated with depression, anxiety, and quality of life (measured at T>).

Each model was adjusted for age, gender, ethnicity, and the T1 measure of the outcome.
Models analysing change in resilience over time were also adjusted for BRS scores at T1. Due
to non-normality and heteroscedasticity of residuals (see supplement B), regression
coefficients and confidence intervals were estimated using bootstrapping (with 1000
bootstrap samples). We report the B3 coefficient for resilience (with bias-corrected bootstrap
95% confidence intervals) and model R%. Analyses were carried out on IBM SPSS Statistics

version 26.0.

Results

The analytical sample contained 63 TYAs, after excluding 298 TYAs who had not completed
the outcome measures within 4 weeks of their treatment start date (T1) and again between
9 and 15 months later (T;). See Supplement A for further comparison of the excluded
participants and the analytical sample. There were no major differences between included
and excluded participants. The 63 TYAs completed psychosocial outcome measures
between August 2013 and February 2020. Therefore, all data were collected prior to COVID

becoming widespread and the impact that had on the NHS and wider society.

Presented in Table 1, most TYAs were male (59%) and of White ethnicity (67%). The second
largest ethnic group was Asian/Asian British (14%) followed by
Black/African/Caribbean/Black British (10%). The mean age at T; was 21.5 (Standard

Deviation (SD) = 2.1) and at diagnosis was 21.3 (SD = 2.2). Average length of treatment was
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7.2 months (SD = 11.1) after obtaining treatment start and end dates from electronic

patient records.

Haemato-oncology was the largest diagnostic group (38.1%); however, once split into
treatment subgroups, genitourinary was the largest group (19.0%) followed by
neuroendocrine tumours (14.3%) and neuro/brain (11.1%). Surgery was the most
commonly-reported single treatment type (30.2%), followed by chemotherapy (14.3%), then
chemotherapy and radiotherapy combined (12.7%) and surgery and nuclear medicine
combined (12.7%). This distribution of treatment types was expected given the types of

diagnoses included in this sample.

Associations of resilience with psychosocial outcomes

On average at T, participants reported higher levels of resilience, fewer symptoms of
anxiety and depression, and higher quality of life reported compared to T1 (Table 2). Shown
in Table 3, higher resilience at T; was associated with small increase in symptoms of anxiety
(B =1.68; Ba 95% confidence interval [-0.28, 3.19]), depression (B = 1.24; [-0.85, 2.90]) and
subjective quality of life (B = 5.76; [-0.88, 15.60]) at T>. For all three outcomes we found

evidence of positive associations, but the 95% confidence intervals crossed zero.

An increase in resilience from T1 to T, was associated with small to moderate decreases in
anxiety (B =-3.16; [-5.22, -1.47]) and depression symptoms (B = -2.36, [-4.41, -0.58]) and a
small to moderate increase in quality of life (B = 9.82, [-0.24, 21.13]), with the latter result

not reaching statistical significance.

Discussion

This study aimed to explore the association between resilience and psychosocial outcomes
in TYAs with cancer. We found higher levels of baseline resilience to be associated with
increased symptoms of depression and anxiety and improved quality of life in TYAs 9 to 15
months later. Conversely, increases in resilience during cancer treatment were associated

with reduced symptoms of depression and anxiety, and an improved quality of life.

We found support for our second hypothesis that increases in resilience over time would be

associated with improved depression, anxiety, and quality of life. The BRS refers to
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resilience as a stable concept!3; however, resilience can be seen as something that is
developed or modified over time and can be influenced by external resources such as social
support and internal resources such a self-belief?®. Further research has found that TYAs can
gain meaning and greater appreciation for life after receiving a diagnosis of cancer which
contributed to greater levels of resilience?’ and therefore supports the idea that resilience is
a dynamic construct. This was found in the present study as increases in resilience over time

were associated with better psychosocial outcomes.

On the other hand, we did not find support for our first hypothesis, that higher resilience at
T1 would be associated with reduced depression and anxiety at T». It is possible that at the
start of the cancer journey, TYAs might feel that they can ‘bounce back’ and are somewhat
resilient, but after 9 to 15 months of treatment they realise they are not as resilient as
initially thought, and their way of coping might not be enough when they are faced with
something like cancer. A systematic review exploring resilience and post-traumatic growth
in TYAs with cancer found that TYAs felt like their resilience diminished during periods
where they were faced with extreme anxiety or uncertainty®. This potential disconfirmation
of a belief about themselves could contribute to the increase in reported symptoms of
anxiety and depression at T». It therefore, could be important to consider additional
psychosocial screening or monitoring of TYAs who initially present with high levels of

resilience as they could be at risk of poorer psychosocial outcomes 9 to 15 months later.

Other potential contributing factors are the impact of treatment type or diagnosis on
psychosocial outcomes. These factors were not included in the analysis due to the wide
variation of diagnoses and treatment types leading to small sample sizes within each group.
Previous research has found that gynaecological cancer was associated with higher levels of
distress?® and TYAs with leukaemia were more likely to report poor quality of life compared
to those with lymphoma and solid tumours?®. TYAs receiving chemotherapy or radiotherapy
have also reported greater distress® compared with other types of treatment. Therefore,
treatment type and diagnosis may influence psychosocial outcomes and further research
should explore whether factors explain associations between resilience and psychosocial

outcomes.
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Our findings therefore suggest that interventions to maintain or even increase resilience
over time could be important for TYAs so it is crucial for future research to explore ways in
which resilience might be enhanced. This in turn may contribute to improved psychosocial
outcomes. Promoting Resilience in Stress Management (PRISM)® is a brief 1:1 skills-based
intervention which aims to improve psychosocial outcomes through goal setting, cognitive
reframing and stress management. The Resilience Enhancement for Adolescents and Young
Adults with Cancer and Healthcare Providers (REACH) is another intervention that identifies
and fosters protective factors and highlights risk factors that require additional support?®.
Both interventions had high levels of satisfaction and PRISM was associated with improved
resilience and cancer-related quality of life, and reduced distress'®3° which links closely to
the findings of the present study. Interventions such as PRISM and REACH therefore should
be developed and evaluated with the aim to increase resilience in cancer treatment to

improve psychosocial outcomes.
Limitations

Due to the small sample size, there was an increased chance of a type Il error occurring. It
will be important to replicate these findings with larger samples and in other centres to see
whether our results are generalisable. We were unable to adjust for diagnoses and
treatment type. All measures included in this study were self-report and the measure for

quality of life contained a single question so may lack construct validity and replicability.

We were unable to account for non-health-related factors that could influence resilience,
such as getting a first job or going to university. Research has found that, compared to
adults, TYAs express greater concerns around work or education, finances, and fears around
intimacy or sexuality due to disruptions of key developmental and transitional stages3%32,
Stressors like this could therefore influence resilience and could contribute to the findings in

this study.

Our analysis was also limited by looking at only two timepoints. Past research into
trajectories of distress over time for TYAs with cancer found that symptoms of distress
fluctuated over time33. In our study, despite baseline resilience being associated with

symptoms of depression and anxiety at T, it was also associated with an increased quality

101



of life at T,. Therefore, TYAs could experience increased anxiety or depression around a year
after diagnosis (and probably treatment) while also experiencing a better quality of life. One
study found that baseline distress was not associated with cancer-related quality of life in
TYAs three to six months later meaning it is possible that these constructs are independent

of each other3°.

Conclusion

This study found that increases in resilience during cancer treatment were associated with
reduced symptoms of depression and anxiety and improved quality of life in TYAs with
cancer. Future work should explore the contribution of factors such as diagnosis and
treatment type and develop interventions that enhance resilience in TYA cancer

populations.

102



References

1. Cho E, Docherty SL. Beyond Resilience: A Concept Analysis of Human Flourishing in
Adolescents and Young Adults With Cancer. Ans 2020; 43(2):172-189.

2. Darabos K, Renna ME, Wang AW, et al. Emotional approach coping among young
adults with cancer: Relationships with psychological distress, posttraumatic growth, and
resilience. Psychooncology 2021.

3. NHS England. NHS Cancer Services for Teenagers and Young Adults. 2015. Available
from: https://www.england.nhs.uk/commissioning/wp-content/up-
loads/sites/12/2015/12/nhs-canc-serv-tya.pdf [Last accessed: 26/03/22].

4, Greup SR, Kaal SEJ, Jansen R, et al. Post-Traumatic Growth and Resilience in
Adolescent and Young Adult Cancer Patients: An Overview. J Adolesc Young Adult Oncol
2018;7(1):1-14.

5. Haase JE, Kintner EK, Robb SL, et al. The Resilience in lliness Model Part 2:
Confirmatory Evaluation in Adolescents and Young Adults with Cancer. Cancer Nurs
2017;40(6):454-463

6. Duan Y, Wang L, Sun Q, et al. Prevalence and Determinants of Psychological Distress
in Adolescent and Young Adult Patients with Cancer: A Multicenter Survey. Asia-Pacific
journal of oncology nursing 2021;8(3):314-321, doi:https://dx.doi.org/10.4103/2347-
5625.311005.

7. D'Souza AM, Devine KA, Reiter-Purtill J, et al. Internalizing symptoms in AYA
survivors of childhood cancer and matched comparisons. Psychooncology
2019;28(10):2009-2016.

8. Thomas D, Seymour J, O’brien T, et al. Adolescent and young adult cancer: a
revolution in evolution? Intern Med J 2006;36(5):302-307.

9. Phillips C, Haase J. Feasibility, acceptability, and usefulness of the resilience
enhancement for adolescents and young adults with cancer and healthcare providers
(REACH) intervention. Pediatr Blood Cancer 2018;65 (Supplement 2)(S61).

10. McCarthy MC, McNeil R, Drew S, et al. Psychological Distress and Posttraumatic
Stress Symptoms in Adolescents and Young Adults with Cancer and Their Parents. Journal of
adolescent and young adult oncology 2016;5(4):322-329.

11. Sun H, Yang Y, Zhang J, et al. Fear of cancer recurrence, anxiety and depressive
symptoms in adolescent and young adult cancer patients. Neuropsychiatr Dis Treat
2019;15(857-865, doi:https://dx.doi.org/10.2147/NDT.5202432.

12. Garcia S, Calderon C, Tarruella MM, et al. Young adults with cancer: Mental
adjustment and psychological distress. Psychooncology 2017;26 (Supplement 3)(108).

103



13. Smith BW, Dalen J, Wiggins K, et al. The brief resilience scale: assessing the ability to
bounce back. Int J Behav Med 2008;15(3):194-200.

14. Lau N, Bradford MC, Steineck A, et al. Examining key sociodemographic
characteristics of adolescents and young adults with cancer: A post hoc analysis of the
Promoting Resilience in Stress Management randomized clinical trial. Palliat Med
2020;34(3):336-348.

15. Rosenberg AR, Bradford MC, Barton KS, et al. Hope and benefit finding: Results from
the PRISM randomized controlled trial. Pediatr Blood Cancer 2019;66(1).

16. Lau N, Bradford M, Steineck A, et al. Promoting Resilience in Stress Management
(PRISM): A Prevention Model for Palliative Care (FR481D). J Pain Symptom Manage 2019;57
(2)(436-437.

17. Integrating Mental and Physical Healthcare: Research, Training and Services.
Available from: https://imparts.org/ [Last Accessed; 16/09/22].

18. Rayner L, Matcham F, Hutton J, et al. Embedding integrated mental health
assessment and management in general hospital settings: feasibility, acceptability and the
prevalence of common mental disorder. General hospital psychiatry 2014;36(3):318-324.

19. NHS England. Improving Access to Psychological Therapies; Measuring Improvement
and Recovery Adult Services; 2014. Available from: http://www.oxfordahsn.org/wp-con-
tent/uploads/2015/11/measuring-recovery-2014.pdf [Last accessed: 16/09/22].

20. Brief Resilience Scale. Available from: https://ogg.osu.edu/media/docu-
ments/MB%20Stream/Brief%20Resilience%20Scale.pdf [Last accessed: 16/09/22].

21. Patient Health Questionnaire. Available from: https://www.apa.org/depression-
guideline/patient-health-questionnaire.pdf [Last accessed: 16/09/22].

22. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity
measure. J Gen Intern Med 2001;16(9):606-613.

23. Generalized Anxiety Disorder Assessment. Available from: https://adaa.org/sites/de-
fault/files/GAD-7_Anxiety-updated_0.pdf [Last accessed: 16/09/22].

24. Esser P, Hartung TJ, Friedrich M, et al. The Generalized Anxiety Disorder Screener
(GAD-7) and the anxiety module of the Hospital and Depression Scale (HADS-A) as screening
tools for generalized anxiety disorder among cancer patients. Psychooncology
2018;27(6):1509-1516.

25. Office for National Statistics. Ethnic group, national identity and religion. 2021.
Available from:
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethn
icgroupnationalidentityandreligion#tethnic-group [Last Accessed; 18/7/22].

26. Wadi MM, Nordin NI, Roslan NS, et al. Reframing Resilience Concept: Insights from a
Meta-synthesis of 21 Resilience Scales. Educ Med J 2020;12(3).

104



27. Kim B, White K, Patterson P. Understanding the experiences of adolescents and
young adults with cancer: a meta-synthesis. Eur J Oncol Nurs 2016;24(39-53).

28. Burgoyne MJ, Bingen K, Leuck J, et al. Cancer-Related Distress in Young Adults
Compared to Middle-Aged and Senior Adults. Journal of adolescent and young adult
oncology 2015;4(2):56-63, doi:https://dx.doi.org/10.1089/jayao.2014.0005.

29. Wu E, Robison LL, Jenney MEM, et al. Assessment of health-related quality of life of
adolescent cancer patients using the minneapolis-manchester quality of life adolescent
guestionnaire. Pediatric Blood and Cancer 2007;48(7):678-686,
doi:http://dx.doi.org/10.1002/pbc.20874.

30. Rosenberg AR, Bradford MC, McCauley E, et al. Promoting resilience in adolescents
and young adults with cancer: Results from the PRISM randomized controlled trial. Cancer
2018;124(19):3909-3917.

31. Naik H, Leung B, Laskin J, et al. Emotional distress and psychosocial needs in patients
with breast cancer in British Columbia: younger versus older adults. Breast Cancer Res Treat
2020;179(2):471-477, doi:https://dx.doi.org/10.1007/s10549-019-05468-6.

33. Smrke A, Leung B, Srikanthan A, et al. Distinct Features of Psychosocial Distress of
Adolescents and Young Adults with Cancer Compared to Adults at Diagnosis: Patient-
Reported Domains of Concern. Journal of adolescent and young adult oncology
2020;9(4):540-545, doi:https://dx.doi.org/10.1089/jayao.2019.0157.

33. Kwak M, Zebrack BJ, Meeske KA, et al. Trajectories of psychological distress in
adolescent and young adult patients with cancer: a 1-year longitudinal study. J Clin Oncol
2013;31(17):2160-2166.

105



Table 1. Participant demographics and clinical data (n = 63)

Frequency (Valid Percentage)

N Mean SD Min Max
avail.

Gender

Male 37 (58.7)

Female 26 (41.3)
Ethnic Origin

White 42 (66.7)

Mixed/Multiple Ethnic Groups 1(1.6)

Asian/Asian British 9(14.3)

Black/African/Caribbean/Black British 6 (9.5)

Other Ethnic Group 5(7.9)
Ageat T, 63 21.5 2.1 17 24
Age at diagnosis 62 21.3 2.2 16 24

Missing 1
Treatment Length (Months) 44 7.2 111 0 52
Treatment Outcomes

Ongoing Treatment 14

Died 2

Missing 3
Diagnostic Group
Haemato-oncology:

Hodgkin’s 9(14.3)

Non-Hodgkin’s 7 (11.1)

MPN 2(3.2)

Cutaneous lymphoma 5(7.9)
Head and Neck 4 (6.3)
Neuro/brain 7 (11.1)
Gynaecological 2(3.2)
Skin 3(4.8)
Genitourinary 12 (19.0)
Neuroendocrine Tumour 9(14.3)
Other 3(4.8)
Treatment Type
Surveillance 1(1.6)
Chemotherapy Only 9(14.3)
Chemotherapy and Radiotherapy 8(12.7)
Chemotherapy and Surgery 6 (9.5)
Chemotherapy and BMT 1(1.6)
Radiotherapy Only 3(4.8)
Radiotherapy and Phototherapy 1(1.6)
Radiotherapy and Surgery 3(4.8)
Surgery Only 19 (30.2)
Surgery and Nuclear Medicine 8(12.7)
Phototherapy Only 2(3.2)
Other 2(3.2)

(MPN= Myeloproliferative Neoplasms, BMT= Bone Marrow Transplant)
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Table 2. Psychosocial Outcomes (n = 63)

T

Mean (SD) (range)

Outcomes T1

Mean (SD) (range)
BRS 3.6 (0.7) (1.3-4.8)
GAD-7 5.0 (5.4) (0 —21)
PHQ-9 6.4 (6.1) (0 - 23)
QoL 75.0 (19.1) (20 - 100)

3.6 (0.8) (1.7 -5.0)

4.2 (5.4) (0-19)
5.5 (6.0) (0 —23)

78.1(21.9) (8 — 100)

Table 3. Regression analyses showing the association between resilience, symptoms of

anxiety and depression, and quality of life

Model R2 B Ba 95% CI'

Resilience Lower Upper
1 T1 Resilience GAD7 .35 79 -1.41 2.82
2 GAD7 adjusted* .55 1.68 -0.28 3.19
3 Change in Resilience GAD7 .53 -3.73 -5.56 -2.07
4 GAD7 adjusted* .64 -3.16 -5.22 -1.47
5 T1 Resilience PHQ9 .54 .98 -.72 2.28
6 PHQ9 adjusted* .61 1.24 -.85 2.90
7 Change in Resilience PHQ9 .59 -2.27 -3.97 -.60
8 PHQ9 adjusted* .65 -2.36  -4.41 -.58
9 T1 Resilience QoL .34 7.24 -97 16.62
10 Qol adjusted* 42 5.76 -.88 15.60
11 Change in Resilience QoL .39 7.54 -93 15.11
12 Qol adjusted* .48 9.82 -24  21.13

*Adjusted for age, gender, ethnicity and T; outcome assessments.
" Bias-corrected bootstrap 95% confidence intervals.
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Supplement A

Measures

IMPARTS collected a number of other psychosocial outcome measures that were not used
in the main analysis for this study. They are reported in the descriptive statistics below and
the measures were:

Patient-Reported Outcome Measurement Information System (PROMIS) Anger and
Irritability (Short-form): This eight-item measure is used to assess angry mood, negative
social cognitions and efforts to control anger. Higher scores indicate higher levels of
anger/irritability symptoms.

Brief lliness Perception Questionnaire (BIPQ): This measure has eight items and is
used to indicate an individual’s cognitive and emotional perception of their illness. Higher
scores show that the illness is seen as a greater threat.

Cognitive Function Screen: This six-item measure assesses cognitive functioning with
higher scores reflecting greater satisfaction with cognitive abilities.

Distress Thermometer: This is a one-item measure that asks participants to rate on a
scale from 0 to 10 how much they have been worried or upset about things over the past

week. Higher scores indicate higher levels of distress.

Diagnostic Groups and Treatment Type

To ensure that information was non-identifiable, ‘other’ groups were created for both
diagnosis and treatment type. The ‘other’ diagnostic group contains Langerhans Cell
Histiocytosis, Myelodysplastic Syndromes, gastrointestinal cancer, lung cancer, unknown
primary, multiple primary and Von Hippel-Lindau Syndrome. The ‘other’ treatment type

group contains bone marrow transplant, aspirin, and hormonal treatments.

Descriptive Statistics

The analytical sample contained 63 TYAs after excluding 298 TYAs who had not completed
the outcome measures within 4 weeks of their treatment start date (T1) and again between
9 and 15 months later (T2). The data in Table 1 shows descriptive statistics for the analytical
sample, the excluded 298 TYAs and the whole group of 361 TYAs which contains both the

analytical and excluded group.
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In all groups there were more male TYAs however there was a slightly larger proportion of
males in the analytical sample (66.7%) compared to the excluded group (50.7%) and whole
group (52.1%). Across all group the majority of TYAs were White however, in the analytical
sample there was a higher proportion of Asian/Asian British TYAs (14.3%) and fewer
Black/African/Caribbean/Black British TYAs (9.5%) in comparison to the excluded group
(7.4%, 15.8%) and the whole group (8.6%, 14.7%).

Age at diagnosis was similar across all groups (21.3 analytical sample, 20.4 excluded group,
20.6 whole group) and treatment length was slightly higher in the analytical sample (7.2

months) compared to the excluded group (6.0 months) and the whole group (5.8 months).

Haemato-oncology was the largest diagnostic group (38% analytical sample, 34% excluded
group, 34% whole group) across all groups with neuro/brain being the next largest for the
excluded group (20.8%) and the whole group (19.1%). Genitourinary was second largest for
the analytical sample (19.0%) with neuroendocrine tumours third (14.3%) and then followed
by brain/neuro (11.1%). It is possible that Myeloproliferative Neoplasms (MPN) and
brain/neuro are underrepresented in the analytical sample, and this could be related to the
frequency of follow up. TYAs with MPN are under lifelong treatment and TYAs with
brain/neuro cancer are often under lifelong surveillance but not treatment meaning their

visits to the TYA cancer clinic might be less frequent.

For the analytical sample descriptive statistics were reported for all psychosocial outcome
measures collected by IMPARTS. On average, at T, there were higher levels of resilience,
lower threat of illness, less satisfaction with cognitive functioning, fewer symptoms of
anxiety and depression, less anger and distress, and a higher quality of life were reported

compared to Ty
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Table 1. Participant demographics and clinical data

Analytical Sample
Frequency (Valid Percentage)

Excluded Group

Frequency (Valid Percentage)

Whole Group

Frequency (Valid Percentage)

N Mean SD Max N Mean SD Min Max N Mean SD Min Max
Gender
Male 37 (58.7) 151 (50.7) 188 (52.1)
Female 26 (41.3) 147 (49.3) 173 (47.9)
Ethnic Origin
White 42 (66.7) 198 (69.5) 239 (69.0)
Mixed/Multiple Ethnic Groups 1(1.6) 16 (5.6) 17 (4.9)
Asian/Asian British 9(14.3) 21 (7.4) 30 (8.6)
Black/African/Caribbean/Black British 6 (9.5) 45 (15.8) 51 (14.7)
Other Ethnic Group 5(7.9) 5(1.8) 10(2.9)
Missing - 13 13
Ageat T, 63 215 2.1 24 298 21.5 2.5 15 27 361 215 2.4 15 27
Age at diagnosis 62 213 2.2 24 294 204 32 1 25 356 206 31 1 25
Missing 1 4 5
Treatment Length (Months) 44 7.2 111 0 52 145 6.0 115 0 62 189 5.8 11.0 O 62
Treatment Outcomes
Ongoing Treatment 14 91 105
Died 2 13 15
Missing 3 49 52
Diagnostic Group
Haemato-oncology:
Hodgkin’s 9 (14.3) 37 (12.4) 46 (12.7)
Non-Hodgkin’s 7 (11.2) 12 (4.1) 19 (5.2)
MPN 2(3.2) 28 (9.4) 30 (8.3)
Cutaneous lymphoma 5(7.9) 18 (6.0) 23 (6.4)
ALL - 3(1.0) 3(0.8)
Head and Neck 4 (6.3) 6 (2.0) 10 (2.8)
Neuro/brain 7 (11.1) 62 (20.8) 69 (19.1)
Breast - 3(1.0) 3(0.8)
Gynaecological 2(3.2) 11 (3.7) 13 (3.6)
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Sarcoma - 10 (3.4) 10 (2.8)
Skin 3(4.8) 12 (4.0) 15 (4.2)
Genitourinary 12 (19.0) 52 (17.4) 64 (17.7)
Neuroendocrine Tumour 9 (14.3) 32 (10.7) 41 (11.4)
Other 3(4.8) 13 (4.4) 15 (4.2)
Treatment Type

Surveillance 1(1.6) 20 (6.8) 21 (5.9)
Chemotherapy Only 9 (14.3) 48 (16.4) 57 (16.1)
Chemotherapy and Radiotherapy 8(12.7) 22 (7.5) 30 (8.5)
Chemotherapy and Surgery 6 (9.5) 42 (14.4) 48 (13.5)
Chemotherapy and BMT 1(1.6) 4(1.4) 5(1.4)
Chemotherapy and Other - 2(0.7) 2 (0.6)
Radiotherapy Only 3(4.8) 5(1.7) 8(2.3)
Radiotherapy and Phototherapy 1(1.6) 1(0.3) 2 (0.6)
Radiotherapy and Surgery 3(4.8) 7 (2.4) 10 (2.8)
Surgery Only 19 (30.2) 94 (32.2) 113 (31.8)
Surgery and Nuclear Medicine 8(12.7) 18 (6.2) 26 (7.3)
Immunotherapy Only - 4(1.4) 4(1.1)
Phototherapy Only 2(3.2) 7 (2.4) 9(2.5)
Other 2(3.2) 11 (3.7) 13 (3.6)
Combination of 3 or more treatments - 7 (2.3) 7 (1.7)
Missing - 6 6

(MPN= Myeloproliferative Neoplasms, ALL= Acute Lymphoblastic Leukaemia, BMT=Bone Marrow Transplant)
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Table 2. Psychosocial Outcomes

Outcomes T1 T2
Mean (SD) (range) Mean (SD) (range)
BRS 3.6(0.7)(1.3-4.8)  3.6(0.8)(1.7-5.0)
GAD-7 5.0 (5.4) (0 —21) 4.2 (5.4) (0-19)
PHQ-9 6.4 (6.1) (0—23) 5.5(6.0) (0-23)
QoL 75.0 (19.1) (20-100) 78.1(21.9) (8 - 100)
Brief lliness Perception 33.8 (13.5) (3 - 68) 26.1(17.0) (0 - 64)
Anger/Irritability 8.4 (8.0) (0-32) 7.0(7.9) (0-27)
Cognitive Functioning  23.2 (5.8) (6 - 30) 22.0(5.9) (8 - 30)
Missing 1 -
Distress Thermometer 3.7 (2.6) (0—-9) 2.2(2.6) (0-9)
Missing 17 2
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Supplement B

1. The relationship between the independent and dependent variables was linear:

The Relationship between Resilience and Symptoms of Anxiety
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T2:Quality of Life Score

The Relationship between Resilience and Quality of Life
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There is no multicollinearity of the data as VIF values were 1.0
The values of the residuals are independent as Durbin Watson values are between 1.5 and 2.5

Durbin-Watson

T2:GAD7 1.67
T2:PHQS 1.75
T2:Quality of Life 1.71

(Predictor T1:BRS)

4. There variance of residuals was not constant due to heteroscedasticity:

Regression Standardized Residual

Scatterplot- Symptoms of Anxiety
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Regression Standardized Residual

Regression Standardized Residual

Scatterplot- Symptoms of Depression
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5. The values of the residuals were not normally distributed:
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Normal P-P Plot of Regression Standardized Residual
Symptoms of Anxiety
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Normal P-P Plot of Regression Standardized Residual
Quality of Life
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Chapter 2- Part 2

Empirical Project

Trajectories of Resilience and Anxiety in Teenage and Young Adult
Cancer

Supervised by Dr Susie Henley, Dr Ewan Carr, & Dr Clare Jacobson
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Abstract

Purpose

There is limited research into the psychological impact of cancer on teenagers and young
adults (TYAs) and no research into the differences by diagnostic group. This study examined
longitudinal associations between resilience and anxiety in TYA cancer and tested whether
these associations differed by diagnostic group (genitourinary, haematological, and

brain/neurological cancer).

Methods

Data were collected between 2013 to 2021 from teenagers and young adults (aged 16-24)
who attended the TYA Cancer Service at Guy’s Hospital, London. Latent growth curve
models were used to model individual trajectories of resilience and anxiety in the 15 months
following a cancer diagnosis. Parallel process growth curve models were used to estimate
covariances between anxiety and resilience trajectories. Multiple groups models were used
to test for differences between diagnostic groups in two specific associations: (1) between
initial resilience (0 months) and subsequent change in anxiety; (2) between the change in

resilience and change in anxiety.

Results

Higher resilience at diagnosis was associated with larger increases in anxiety over the
subsequent 15 months (Covariance (Cov) = 0.23, p = 0.001). By contrast, increases in
resilience over 15 months were associated with greater decreases in anxiety over the same
period (Cov = -0.05, p < 0.001). We found statistically significant differences between the
three diagnostic groups in associations between initial resilience and subsequent changes in
anxiety over 15 months (Wald Test (W) = 8.71, p = 0.013), but there was no evidence of
differences for associations between changes in anxiety and changes in resilience (Wt =

1.84, p = 0.397).
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Discussion

Higher resilience at diagnosis was associated with larger increases in anxiety in the
subsequent 15 months, whereas increases in resilience in this period were associated with
greater decreases in anxiety. We found preliminary evidence that these associations
differed by cancer diagnosis. Future research should replicate this work in larger samples

and consider differences for other cancer types and diagnoses.
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Introduction

Teenagers and Young Adults (TYAs) with cancer face specific challenges due to disruptions
to key developmental and transitional stages'?. TYAs, typically defined as 16-24 in the UK3,
have unique psychosocial needs as they try to navigate education, work, and the transition
towards greater independence while battling with the distress caused by cancer and its
treatment®>. This distress can place significant strain on relationships and family life, and
TYAs are faced with reduced autonomy as a result of their diagnosis>®. The psychological
and physical difficulties can lead to conflicts of identity and impact on TYAs ability to cope*”.
TYAs have unique experiences compared to both children and older populations with cancer
and often have unmet needs as a result®°, It is crucial for research to focus on this age
group separately from both paediatric and adult populations, in order to address the

particular needs of these young people®.

TYAs with cancer are at significantly increased risk of poor psychosocial outcomes® including
anxiety and fear of cancer recurrence®!!. Uncertainty surrounding their cancer diagnosis
and treatment can cause worry and depression® with one in four TYAs reporting
psychological distress®. Research into symptom-burden in TYA cancer found that anxiety and
fatigue were the most prevalent issues with 44% of TYAs reporting moderate to severe
levels of anxiety!!. Fear of cancer recurrence has been reported in the majority of TYAs and
is more prevalent in this group compared to older cohorts with cancer?®. It is therefore
important for research into TYAs with cancer to focus on the psychosocial challenges

associated with the illness such as anxiety.

The use of a positive psychological approach is key for TYAs to augment strengths and to
build the resources needed to cope with cancer!>. Resilience plays a large part in this
approach and is defined as the ability to develop resources to manage and bounce back
from substantial stressors, such as illness, that pose a significant threat to one’s life or
functioning>!2. Interventions that increase resilience have been shown to improve Qol,

hope, and distress'®'#, and increase health-promoting behaviours®.
p
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The research in Part 1 of this empirical project explored the associations between initial
resilience (around the start of treatment) and changes in resilience (over 9-15 months post
treatment start date) with symptoms of anxiety and depression, and self-rated quality of
life. We found that higher levels of baseline resilience were associated with increased
symptoms of depression and anxiety and improved quality of life in TYAs 9-15 months later,
but these findings did not reach statistical significance. Conversely, increases in resilience
during cancer treatment were associated with reduced symptoms of depression and anxiety
and improved quality of life. These associations were statistically significant for depression
and anxiety, but not for quality of life. In the present study we further explored the
association of resilience and anxiety by modelling trajectories over time to allow for a larger
sample size to be included. It was hoped that increasing the sample size would reduce the
likelihood of a type Il error occurring and would allow us to explore whether the findings in

Part 1 were replicable.

Different cancer diagnoses and their associated treatments can have different impacts on
psychosocial outcomes. Past studies among TYAs have found higher levels of distress
associated with gynaecological cancers?®, digestive system, breast, or head and neck
cancers?’, or those receiving chemotherapy or radiotherapy’. Anxiety is particularly
prevalent prior to a bone marrow transplant, with depression being a common symptom at
6 months post-transplant!®. Despite this evidence, however, research into the impact of
cancer diagnoses and their associated treatments on psychosocial outcomes among
teenagers and young people is sparse. Further research in this area is needed in order to
allocate and tailor psychosocial interventions effectively*’. The current study therefore also
examined whether the association between resilience and anxiety differed between cancer

types.

Aims and Hypotheses

Previous research has demonstrated some evidence for the protective effect of resilience on
anxiety. However, past research is limited due to the lack of longitudinal studies or studies
examining this association by different cancer diagnoses. Therefore, this study aimed to

explore associations between resilience and anxiety in the 15 months after an initial
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diagnosis. Based on repeated assessments of TYAs at the TYA Cancer Service at Guy’s
Hospital, we considered how changes in resilience were related to changes in anxiety. We
further explored how these associations varied by diagnostic group (genitourinary cancer,
haematological cancer comprised of Hodgkin’s and Non-Hodgkin’s Lymphoma, and

brain/neurological cancer). We hypothesised that:

Hypothesis 1: Higher resilience at diagnosis would be associated with smaller

increases in anxiety over the following 15 months.

Hypothesis 2: Increases in resilience in the 15 months after diagnosis would be

associated with decreases in anxiety over the same period.

Hypothesis 3: There would be differences in these associations between
genitourinary, haematological, and brain/neurological cancer
diagnoses. This exploratory hypothesis was non-directional as no

previous research has addressed this question.

Methods

Sample

This study used data collected prospectively as part of ‘Integrating Mental and Physical
Healthcare: Research, Training, and Service’ (IMPARTS)®20, an initiative that aims to
integrate mental and physical healthcare into research, training, and clinical work. As part of
this project, data was collected for 361 TYAs who attended the TYA Cancer Service at Guy’s
Hospital between 2013 and 2021. All TYAs were diagnosed between ages 16-24 and this is
typically the UK age range for TYAs%, While this period overlapped with the COVID-19
pandemic (March 2020 to 2021), information from this period was collected for a single TYA.
The TYA Service is an adjunct psychosocial support service offered to patients who are

receiving cancer or brain tumour treatment at Guy’s and St Thomas’ Hospitals, King’s
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College Hospital, or partner local hospitals. During the follow-up period (2013-2021), the
TYA service looked after approximately 601 TYAs with an average of 66 TYAs being referred
each year. TYAs attended the TYA Cancer clinic approximately every three months and
completed questionnaires on an iPad or smartphone during their appointment. Completion
of the questionnaires was voluntary. These questionnaires collected information on
psychosocial measures, demographic data, and clinical information. The IMPARTS project
provides generic ethical approval for analysis of this pseudo-anonymised data (REC Ref:
18/SC/0039). TYAs were informed that their anonymised data might be used for research
purposes and were made aware of their right to opt-out at any time. Electronic patient

records were searched to extract gender, ethnicity, diagnosis, and treatment type.

Timepoints

This study included TYAs who had, as a minimum, completed at least one assessment in the
15 months following an initial diagnosis. We chose a 15-month follow-up period since TYAs
were invited to attend the clinic every 3 months and clinicians suggested 15 months was a
reasonable length of time to detect reliable changes in outcomes. The length of time TYAs
are cared for by the TYA service varies based on age at diagnosis, treatment plan, and
prognosis; however, the majority do stay for as long as they are able to (until age 25 or at
least 2 years after they finish treatment). For analysis, we grouped individual assessments
(taken on a specific day) into three-month bins to ensure an adequate sample size at each

time point.

Measures

IMPARTS included a battery of questionnaires from which we selected the following
outcomes in order to address our specific research question. We chose to focus on anxiety
following discussions with clinicians who identified anxiety as the most commonly-reported
psychological concern in TYA cancer populations. (1) The Generalised Anxiety Disorder
Assessment (GAD-721) was used to assess symptoms of anxiety. This seven-item scale asks
participants to rate how often each problem bothered them over the past two weeks from 0

(not at all) to 3 (nearly every day). Higher total scores indicated greater severity of anxiety
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symptoms with 5, 10, and 15 being cut-offs for mild, moderate, and severe symptoms of
anxiety respectively. The GAD-7 has been identified as a reliable screening tool among
cancer populations?2. (2) The Brief Resilience Scale (BRS?3) is a six-item scale used to assess
participant’s resilience. Participants rated the extent to which they agreed with each
statement on a five-point scale from ‘strongly disagree’ to ‘strongly agree’. Three items are
positively worded, three are negatively worded, and the scale is scored by reverse coding
the negative items before calculating the mean of all six items. Higher levels of resilience are
indicated by higher total scores. The BRS was found to be a reliable scale across four

samples of students and cardiac and chronic pain patients?4.

Information on diagnosis and treatment type was manually extracted by KH from electronic
patient records. Clinicians from the TYA Cancer Service at Guy’s Hospital helped categorise
diagnoses into clinically-similar groups so that meaningful conclusions could be drawn about
the association between diagnoses and outcomes. To explore whether associations
between resilience and anxiety differed by cancer diagnosis we selected the largest three
diagnostic groups: genitourinary cancers, haematological cancers (comprised of Hodgkin’s
and Non-Hodgkin’s Lymphoma), and brain/neurological tumours. Hodgkin’s and Non-
Hodgkin’s lymphoma were grouped together following discussions with clinicians where it
was decided their similar treatments meant they could be categorised as a clinically-similar
group. We chose these three groups for clinical and pragmatic reasons to test hypothesis 3
since they were clinically distinct in terms of typical presentation, treatment, and outcome,

and were the largest groups in our sample.

Age at diagnosis, gender, and ethnicity were considered confounders in this research. Age at
diagnosis was collected by IMPARTS while gender (male or female) and ethnicity were
collected from electronic patient records. Ethnicity was categorised into White,
Mixed/Multiple Ethnic Groups, Asian/Asian British, Black/African/Caribbean/Black British,

and Other Ethnic Group as suggested by the Office for National Statistics?°.

Statistical Analysis

We conducted the analyses in five steps.
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First, we described the demographic and clinical information, including diagnosis and

treatment type, using appropriate summary statistics.

Second, we separately modelled individual trajectories in anxiety and resilience in the 15
months following diagnosis using latent growth curve models. Latent growth curves are
latent variable models, estimated in a structural equation modelling framework, that model
repeated outcome assessments in terms of an intercept and slope. We considered linear
and quadratic trajectory models. For anxiety and resilience separately, we chose the final
model based on model fit indices and substantive interpretability. The model fit indices used
were the Chi-square test of model fit (for good fit p should be > 0.05), Root Mean Square
Error of Approximation (RMSEA; values closer to 0 represent good fit but should be < 0.08),
Comparative Fit Index (CFl; good fit is > 0.90), and Tucker—Lewis Index (TLI; good fit is >

0.90). These models were adjusted for age at diagnosis, gender, and ethnicity.

Third, we estimated the covariances between anxiety and resilience trajectories using a
parallel process growth curve model. This model was adjusted for age at diagnosis, gender,

and ethnicity.

Fourth, we considered separate quadratic trajectories of resilience and anxiety for each of
the three diagnostic groups. These models were adjusted for age at diagnosis, gender, and
ethnicity but, due to the small sample size within each diagnostic group, the

‘Mixed/multiple’ and ‘Other’ ethnic groups were combined.

Finally, we used multiple group latent growth curve models to test whether there were
differences between diagnostic groups in two specific associations: (1) between initial
resilience and subsequent change in anxiety; and (2) between the change in resilience and
change in anxiety. These pathways were tested in turn using a Wald test by constraining the
relevant path coefficients to be equal across groups (via “MODEL TEST” in Mplus). Due to
the complexity of the model and the small sample size within each diagnostic group, we

were unable to adjust the multiple-group models for confounders.

Missing data was accounted for by maximum likelihood. Models were estimated using

Mplus version 8.7%%; data were prepared using R version 4.2.2%7.
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Results

From the 361 IMPARTS participants that attended the TYA cancer service, we excluded
participants without any outcome assessments in the 15 months following their diagnosis
(n=143), those missing information on confounders (n=3), and those missing information on
GAD or BRS (n=16) (See Figure 1). The analytical sample therefore contained 199
participants (a total of 560 repeated assessments of GAD-7 and 562 of BRS). When testing
for differences between diagnostic groups we further restricted the sample to 113
participants belonging to either the genitourinary (n=43), haematological (n=37) or

brain/neurological (n=33) groups.

Descriptive statistics

Table 1 presents clinical and demographic characteristics of the analytical sample (n = 199)
and excluded participants (n = 162). In the analytical sample, most TYAs were male (57%)
and of White ethnicity (68%). The mean age at diagnosis was 21.2 (standard deviation (SD) =
2.2). The three largest diagnostic groups were haemato-oncology (30% for the group as a
whole or 19% for Hodgkin’s and Non-Hodgkin’s only), genitourinary (22%), and
brain/neurological (17%). Surgery was the most commonly-reported treatment type (32%)

followed by surgery and chemotherapy combined (16%) and then chemotherapy only (15%).

Excluded participants tended to be similar to the analytical sample in terms of ethnicity
(White ethnicity = 69%) however, were majority female (54%), and the mean age at
diagnosis was slightly younger at 19.8 (SD = 3.7). In the excluded group, the largest
diagnostic groups were haemato-oncology (38% as a whole or 19% for Hodgkin’s and Non-
Hodgkin’s only), brain/neurological (22%), and genitourinary (13%) while the most common

treatment was surgery only (32%) followed by chemotherapy only (17%).

Separate trajectories of anxiety and resilience over 15 months

We chose quadratic trajectory models on the basis of model fit and interpretability (see
Figures 2 and 3). We found a positive relationship between initial levels of anxiety at

diagnosis and increases in anxiety over the subsequent 15 months (intercept-slope
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covariance (Covis) = 3.16), but these associations did not reach statistical significance (p =
0.162). We did find evidence of a statistically significant positive covariance between initial
resilience and subsequent changes in resilience over 15 months (Covis = 0.08, p = 0.035).
This indicates that TYAs reporting a higher level of resilience at diagnosis tended to
experience greater growth in their resilience levels over the subsequent 15 months. For
further details on the means and variances see Supplement A where the statistics are

reported for the adjusted and unadjusted models at each stage of the analysis.

Figure 4 presents the sample and model estimated means from the separate trajectory
models. For anxiety, the mean score at diagnosis was 5.0 (on a scale from 0 to 21) and
scores tended to decline over the subsequent 15 months. For resilience, the initial mean

score was 3.6 (range: 1-5) and scores tended to increase over the same period.

Associations between resilience and anxiety

Parallel process models were used to explore associations between resilience and anxiety
(Figure 5). We tested two specific covariances. First, we found resilience at diagnosis to be
positively associated with changes in anxiety over the subsequent 15 months (Covsgis = 0.23;
p =0.001). This indicates that TYAs with higher initial levels of resilience tended to

experience larger increases in anxiety over the follow-up period.

Secondly, we found changes in resilience in the 15 months following diagnosis to be
negatively associated with changes in anxiety over the same period (Covsgss = -0.05; p <
0.001). This indicates that TYAs who experienced larger increases in resilience since
diagnosis tended to experience larger decreases in anxiety over this period, compared to

TYAs with smaller increases in resilience.

Associations between resilience and anxiety by diagnostic group

Figure 6 presents the sample and estimated means for trajectories of anxiety and resilience

separately for the genitourinary, haematological, and brain/neurological cancer groups.
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Table 2 presents differences by diagnostic group in two specific pathways: (1) the
association of initial resilience with change in anxiety; and (2) the association of change in
resilience with change in anxiety. For (1), we found evidence of statistically significant
differences between the three diagnostic groups when looking at associations of initial
resilience with changes in anxiety (Wald Test for constraint of equality across diagnostic
group (Wr) = 8.71, p = 0.013). Whereas initial resilience and changes in anxiety were
positively associated in both the genitourinary and haematology groups, a negative
association was observed in the brain/neurological group. Conversely, we found no
evidence of a statistically significant difference between the three diagnostic groups for
associations between the changes in resilience and the changes in anxiety (Wr=1.84, p =

0.397).

Discussion

This is one of the first longitudinal studies to consider associations between resilience and
anxiety in TYAs with cancer. We found that TYAs with higher initial levels of resilience
tended to experience larger increases in anxiety over the follow-up period. TYAs whose
resilience levels increased over the initial 15 months following diagnosis tended to
experience greater decreases in anxiety over the same period. We explored whether this
association varied between different types of cancer (genitourinary, haematological, and
brain/neurological cancer) and found evidence of statistically-significant group differences
in the associations between resilience at diagnosis and changes in anxiety over the

subsequent 15 months.

These findings were not in line with hypothesis 1 as higher initial resilience was associated
with larger increases in anxiety in the 15 months following diagnosis. We hypothesised that
higher resilience at diagnosis would be associated with smaller increases in anxiety over
time given previous research states that resilience enables individuals to adapt to
threatening situations and thus alleviates anxiety?®. However, the social-cognitive transition
model of adjustment suggests that someone’s assumptions and expectations about how
they will cope with something like cancer, can either be confirmed or disconfirmed based on

their experience?. TYAs who believe they are resilient at the start of their cancer journey
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might in fact struggle to ‘bounce back’ following treatment and therefore, this could lead to
an increase in anxiety as they feel less confident in their ability to cope with their diagnosis.
Part 1 of this empirical project also found that higher levels of baseline resilience were
associated with increased symptoms of anxiety. Given that the present study replicated this
finding and reached statistical significance, this empirical project has demonstrated that
higher resilience at cancer diagnosis/start of treatment might not be a good indicator of

somebody’s ability to cope with cancer.

We found support for our second hypothesis as increases in resilience over 15 months
following diagnosis were associated with greater decreases in anxiety in the same period.
This reflects the findings in Part 1 of this empirical project and was expected as an increase
in resilience means TYAs are developing resources to cope with cancer>!2 which can relieve
symptoms of anxiety. The ‘Promoting Resilience in Stress Management’ intervention which
aimed to target resilience resources such as stress management and cognitive reframing
was found to improve psychosocial outcomes!® including levels of worry over time3°. This
suggests that increases in resilience over time may alleviate symptoms of anxiety among

TYAs.

Hypothesis 3 was non-directional due to the exploratory nature of this research. Consistent
with hypothesis 3, we found a statistically-significant difference between the three
diagnostic groups for the association between initial resilience at diagnosis and changes in
anxiety over the subsequent 15 months. However, further research is needed to explore
pairwise comparisons, for example comparing genitourinary cancer with haematological
cancer or brain/neurological cancer with haematological cancer. The differences between
the three groups are likely explained by the different treatments and prognoses associated
with each diagnosis. For the haematological group, TYAs tend to have weekly chemotherapy
for several months and are then followed up under surveillance3! whereas the genitourinary
group are more likely to have surgery only or surgery and chemotherapy combined??.
Typically, within the 15 months following these diagnoses and treatments, patients in these
two groups will be told they are in remission3132, In the brain/neurological group many
patients are put on surveillance (no active treatment, but the need to be on constant alert
for a change in symptoms which could necessitate treatment) or are offered surgical

intervention followed by surveillance33. Patients in this group are much more likely to be on
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lifelong surveillance, with incomplete tumour clearance, compared to the other two

groups33.

We found no evidence for differences between the three diagnostic groups in the
association between changes in resilience and changes in anxiety in the 15 months following
diagnosis. Due to the small sample size within each diagnostic group, it is possible this study
lacked power to be able to detect a true effect. Further work is therefore needed to

replicate these findings in larger samples.

Previous research on trajectories of distress in TYA cancer has shown an overall decline in
distress in the 12 months following initial diagnosis, but, within that, an increase in distress
from 6 to 12 months3*. The period post-6 months might reflect survivorship concerns
including the late effects of cancer and fear of cancer returning3#3>, Fear of cancer
recurrence has also been associated with poor prognosis and adjuvant treatment3®. While
no research into TYA cancer has looked at the association of different cancer diagnoses on
anxiety, research in adult cancer has found individuals with testicular and haematological
cancer to have fewer symptoms of anxiety compared to brain cancer®’. The symptoms
associated with brain/neurological cancers can be particularly distressing if they affect
breathing or the central nervous system, and the poorer prognosis was found to increase
anxiety and depression®’. It is therefore possible that research into different cancer types in

TYAs with a larger sample size than the present study might discover similar findings.

Strengths and limitations

This study used a longitudinal, repeated measures design to explore the association
between resilience and anxiety in TYA cancer. Data was collected as part of routine clinical
practice meaning it was truly representative of TYA cancer populations and thus
demonstrated ecological validity. We were able to include all participants with at least one
outcome assessment in the 15 months following diagnosis and adjust for several potential
confounders. This was the first study to explore whether the association between resilience

and anxiety varied in different cancer types.
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However, this study did have a number of limitations. The diagnostic groups were chosen
pragmatically in order to maximise sample size, rather than on any clinical or theoretical
criteria. The small sample size within each diagnostic group meant it was not possible to
adjust for confounders in all models, nor possible to test any pairwise differences between
the three groups. It is also possible that there were further confounders that were not
adjusted for such as socioeconomic or immigration status, family support, prognosis, or
staging which might have influenced the findings®. This was a prospective cohort study
design using data collected in a single centre during a specific time period but completion of
the questionnaires was voluntary and not all TYAs treated in the hospital opted in for the
TYA service. Those TYAs who did opt in did not all complete the questionnaires and
sometimes did not attend appointments within the initial three-month time period. It is also
unknown whether TYAs with learning disabilities completed the questionnaires. Thus, the
sample is relatively self-selective and this must be taken into account when considering how
representative and generalisable the results are. These interesting preliminary findings
should be followed up with a larger prospective study, focusing on one or two key cancer
types in TYAs and collecting data at specific time points in order to reduce these sources of

bias.

Conclusion

In a sample of 199 TYAs attending a cancer service in central London, we found that higher
resilience at the point of diagnosis was associated with larger increases in anxiety in the 15
months following diagnosis whereas increases in resilience were associated with greater
decreases in anxiety over the same period. We further found preliminary evidence that the
association between resilience and anxiety differed by cancer type (haematological,

genitourinary, and brain/neurological cancer) in our TYA sample.

Screening for resilience and anxiety in clinical practice allows clinicians to recognise those at
risk for poorer mental health and tailor their psychosocial interventions accordingly.
Psychosocial interventions to improve resilience are likely to be beneficial in reducing
anxiety, and TYAs with different types of cancer may benefit from specific interventions at

different points in their treatment pathway given the potential differences in trajectories.
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Future research should explore these associations in larger samples and among other
diagnostic groups to further clarify how psychosocial outcomes differ between types of

cancer in TYAs, and therefore how the young people can best be supported.
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Figure 1. Flow chart showing sample size at each stage of the analysis
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Table 1. Participant Demographics and Clinical Information

Analytical Sample (N=199)

Frequency (Valid Percentage)

Excluded Sample (N=162)

Frequency (Valid Percentage)

Mean SD Min  Max | Mean SD Min  Max
Gender
Male 114(57.3) 74(45.7)
Female 85(42.7) 88(54.3)
Ethnic Origin
White 136(68.3) 103(69.1)
Mixed/Multiple Ethnic Groups 8(4.0) 9(6.0)
Asian/Asian British 17(8.5) 13(8.7)
Black/African/Caribbean/Black British 29(14.6) 22(14.8)
Other Ethnic Group 9(4.5) 1(0.7)
Missing - 13
Age at diagnosis 21.2 22 15 24 19.8 37 1 25
Missing - 5
Diagnostic Group
Haemato-oncology:
Hodgkin’s 27(13.6) 19(11.7)
Non-Hodgkin’s 10(5.0) 12(7.4)
MPN 13(6.5) 17(10.5)
Cutaneous lymphoma 10(5.0) 13(8.0)
Head and Neck 6(3.0) 4(2.5)
Neuro/brain 33(16.6) 36(22.2)
Breast 2(1.0) 1(0.6)
Gynaecological 6(3.0) 7(4.3)
Sarcoma 3(1.5) 7(4.3)
Skin 9(4.5) 6(3.7)
Gastrointestinal 7(3.5) 1(0.6)
Genitourinary 43(21.6) 21(13.0)
Neuroendocrine Tumour 24(12.1) 17(10.5)
Other 6(3) 1(0.6)
Treatment Type
Surveillance 14(7.0) 7(4.5)
Chemotherapy Only 30(15.1) 27(17.3)
Chemotherapy and Radiotherapy 16(8.0) 14(9.0)
Chemotherapy and Surgery 31(15.6) 17(10.9)
Chemotherapy and BMT 2(1.0) 3(1.9)
Chemotherapy and Other 1(0.5) 1(0.6)
Radiotherapy Only 5(2.5) 3(1.9)
Radiotherapy and Phototherapy 1(0.5) 1(0.6)
Radiotherapy and Surgery 6(3.0) 4(2.6)
Surgery Only 63(31.7) 50(32.1)
Surgery and Nuclear Medicine 15(7.5) 11(7.1)
Immunotherapy Only 2(1.0) 2(1.3)
Phototherapy Only 3(1.5) 6(3.8)
Other 6(3.0) 7(4.5)
Combination of 3 or more treatments 4(2.0) 3(1.9)
Missing - 6

(MPN= Myeloproliferative Neoplasms, BMT= Bone Marrow Transplant)
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Figure 2. Quadratic growth curve model for symptoms of anxiety
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Figure 3. Quadratic growth curve model for resilience
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Figure 4. Sample and estimated mean plots for symptoms of anxiety and resilience
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Figure 5. Parallel process model for symptoms of anxiety and resilience
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Figure 6. Sample and estimated mean plots for symptoms of anxiety and resilience by
diagnostic group
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Table 2. The association between resilience and anxiety by diagnostic group

12

|

15

15

Wald Test (W+) P-Value
Diagnostic Covariance SE Est./SE Two-
Group tailed p-
value
Initial level of 8.71 0.013
resilience GU 0.658 0.346 1.900 0.057
(intercept) on | Haematological | 0.596 0.530 1.125 0.261
the change of | Brain/neuro -0.497 0.358 -1.391 0.164
anxiety
(slope)
Change of 1.84 0.397
resilience GU 11.802 12.428 0.950 0.342
(slope) on Haematological | 10.314 5.296 1.947 0.051
change of Brain/Neuro -1.407 6.148 -0.229 0.819
anxiety
(slope)
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Supplement A

Models for anxiety and resilience

Analytical sample size for growth curve models of resilience and anxiety =199

Model fit information:

Model fit GAD | GAD BRS BRS Parallel | PP model
information adjusted for adjusted for | process | adjusted for
confounders confounders | model | confounders
Chi- Value 15.03 | 24.71 12.73 | 35.20 132.33 | 271.31
square | Degrees of | 12 30 12 30 64 112
test of | freedom
model | P-value 0.24 | 0.74 0.39 |0.24 0.00 0.00
fit
RMSEA | Estimate 0.04 | 0.00 0.02 | 0.03 0.07 0.09
90 % CI 0.00 | 0.00 0.00 | 0.00 0.06 0.07
0.09 | 0.04 0.08 | 0.06 0.09 0.10
Probability | 0.63 | 0.98 0.76 | 0.81 0.02 0.00
RMSEA <
.05
CFI/TLI | CFI 0.99 |1.00 1.00 | 0.99 0.91 0.81
TLI 0.99 |1.00 1.00 | 0.97 0.90 0.77
Growth curve model results GAD:
Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH I 3.76 2.25 1.67 0.09
QWITH | -0.71 0.43 -1.64 0.10
S 0.61 0.40 1.54 0.12
Means:
I 5.00 0.42 12.06 0.00
S -0.46 0.27 -1.69 0.09
Q 0.07 0.05 1.24 0.21
Variances:
I 12.17 3.80 3.20 0.00
S -3.17 1.98 -1.60 0.11
Q -0.11 0.08 -1.36 0.17
Residual
Variances: 14.34 2.85 5.03 0.00
Gado0 6.53 1.35 4.82 0.00
Gad1l 6.87 1.59 4.33 0.00
Gad2 7.57 1.59 4.77 0.00
Gad3 5.71 1.56 3.65 0.00
Gad4 9.13 3.58 2.55 0.01
Gad5
Growth curve model results GAD adjusted for confounders:
Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH I 3.16 2.26 1.40 0.16
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QWITH | -0.55 0.43 -1.30 0.20
S 0.51 0.33 1.33 0.18
Intercepts:
I 4.88 4.34 1.13 0.26
S 0.32 2.85 0.11 0.91
Q -0.00 0.53 -0.01 0.99
Residual
Variances: 14.12 2.86 4.94 0.00
GadO 6.50 1.32 4.92 0.00
Gad1l 6.64 1.52 4.37 0.00
Gad2 7.22 1.54 4.70 0.00
Gad3 5.55 1.49 3.73 0.00
Gad4 8.20 3.41 2.40 0.02
Gad5 12.55 3.80 3.30 0.00
| -2.75 1.94 -1.42 0.16
S -0.09 0.08 -1.18 0.24
Q
Growth curve model results BRS:
Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH I 0.06 0.05 1.17 0.24
QWITH | -0.01 0.01 -1.21 0.23
S 0.01 0.01 1.57 0.12
Means:
I 3.61 0.06 63.97 0.00
S -0.01 0.03 -0.29 0.78
Q 0.01 0.01 1.25 0.21
Variances:
I 0.27 0.07 3.78 0.00
S -0.06 0.05 -1.38 0.17
Q -0.00 0.00 -1.55 0.12
Residual
Variances: 0.23 0.06 3.74 0.00
BrsO 0.12 0.03 4.39 0.00
Brsl 0.14 0.04 3.91 0.00
Brs2 0.16 0.03 4.75 0.00
Brs3 0.12 0.03 3.48 0.00
Brs4 0.14 0.07 1.98 0.05
Brs5
Growth curve model results BRS adjusted for confounders:
Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH I 0.08 0.04 2.11 0.04
QWITH I -0.02 0.01 -3.01 0.00
S 0.02 0.01 3.72 0.00
Intercepts:
I 3.00 0.62 4.84 0.00
S 0.58 0.38 1.55 0.12
Q -0.13 0.06 -2.19 0.03
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Residual
Variances: 0.25 0.06 4.53 0.00
BrsO 0.11 0.03 4.08 0.00
Brsl 0.15 0.03 4.43 0.00
Brs2 0.18 0.03 5.27 0.00
Brs3 0.12 0.03 3.54 0.00
Brs4 0.13 0.07 1.93 0.05
Brs5 0.24 0.07 3.62 0.00
I -0.10 0.03 -3.12 0.00
S -0.00 0.00 -3.59 0.00
Q
Growth curve model results parallel process model:
Model Results Estimate SE Est./SE Two-tailed p-
value
SB WITH IB 0.00 0.01 0.05 0.96
IGWITH IB -1.77 0.29 -6.13 0.00
SB 0.03 0.06 0.46 0.65
SG WITH IB 0.23 0.07 3.41 0.00
SB -0.06 0.02 -3.66 0.00
IG 0.13 0.50 0.26 0.79
Means:
IB 3.56 0.05 69.81 0.00
SB 0.03 0.01 2.40 0.02
IG 4.89 0.38 13.06 0.00
SG -0.18 0.09 -1.98 0.05
Variances:
IB 0.31 0.05 6.13 0.00
SB 0.01 0.00 1.94 0.05
IG 15.46 2.74 5.64 0.00
SG 0.08 0.15 0.49 0.63
Residual
Variances: 0.16 0.03 4.66 0.00
BrsO 0.13 0.03 4.99 0.00
Brsl 0.11 0.02 493 0.00
Brs2 0.13 0.03 4.70 0.00
Brs3 0.13 0.03 3.85 0.00
Brs4 0.10 0.05 2.14 0.03
Brs5 11.54 2.01 5.74 0.00
Gado0 6.50 1.19 5.56 0.00
Gad1l 6.82 1.30 5.25 0.00
Gad2 6.21 1.34 4.62 0.00
Gad3 5.98 1.55 3.85 0.00
Gad4 10.39 2.79 3.73 0.00
Gad5
Growth curve model results PP model adjusted for confounders:
Model Results Estimate SE Est./SE Two-tailed p-
value
SB WITH IB -0.01 0.01 -0.67 0.50
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IG WITH IB -1.69 0.28 -5.99 0.00
SB 0.04 0.06 0.57 0.57
SG WITH IB 0.23 0.07 3.47 0.00
SB -0.05 0.02 -3.60 0.00
IG 0.24 0.47 0.52 0.61
Intercepts:
B 3.68 0.52 7.07 0.00
SB -0.18 0.13 -1.34 0.18
IG 4.67 3.76 1.24 0.21
SG 0.51 0.90 0.57 0.57
Residual
Variances: 0.16 0.04 4.44 0.00
BRSO 0.13 0.03 4.98 0.00
BRS1 0.12 0.02 4.94 0.00
BRS2 0.13 0.03 4.64 0.00
BRS3 0.16 0.04 4.10 0.00
BRS4 0.07 0.04 1.69 0.09
BRS5 11.60 1.99 5.84 0.00
Gad0 6.65 1.19 5.57 0.00
Gadl 6.82 1.29 5.30 0.00
Gad2 6.03 1.30 4.63 0.00
Gad3 6.01 1.51 3.98 0.00
Gad4 10.77 2.86 3.76 0.00
Gad5 0.30 0.05 6.01 0.00
B 0.01 0.00 1.89 0.06
SB 15.19 2.70 5.62 0.00
IG -0.03 0.14 -0.20 0.84
SG
Models for anxiety and resilience by diagnostic group
Sample size N=113
Class 1= GU (n=43)
Class 2= Hodgkin’s and Non-Hodgkin’s (n=37)
Class 3= Brain/neuro (n=33)
Model fit information:
Model fit GAD by GAD by BRS by BRS by Intercept | Slope
information | diagnoses | diagnoses diagnoses | diagnoses resilience | resilience
adjusted for adjusted for on slope on slope
age, gender, age, gender, | anxiety anxiety
ethnicity ethnicity
(mixed and (mixed and
other other
combined) combined)
Akaike (AIC) | 2062.82 2078.25 833.31 834.24 2589.25 2581.39
Bayesian 2125.55 2181.89 896.04 937.88 2687.41 2679.58
(BIC)
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Sample-Size | 2052.86 2061.80 823.35 817.79 2573.63 2565.80
Adjusted
BIC
Growth curve model results GAD by diagnoses:
Model Results Estimate SE Est./SE Two-tailed p-value
SWITH I -5.59 7.31 -0.77 0.44
QWITH | 1.04 1.35 0.77 0.44
S -0.37 1.06 -0.35 0.73
Means GU: I 5.14 0.88 5.82 0.00
S -1.15 0.56 -2.06 0.04
Q |0.21 0.11 1.96 0.05
Means haem: I 3.84 0.68 5.64 0.00
S -1.20 0.43 -2.80 0.01
Q |0.24 0.10 2.38 0.02
Means brain/neuro: I 4.60 1.75 2.63 0.01
S 0.45 1.13 0.40 0.69
Q |-0.08 0.19 -0.42 0.67
Variances:
I 22.13 9.06 2.44 0.02
S 2.18 5.78 0.38 0.71
Q 0.07 0.20 0.34 0.73
Residual Variances:
Gado0 4.61 5.21 0.89 0.38
Gad1l 8.16 3.14 2.60 0.01
Gad2 5.64 1.81 3.12 0.00
Gad3 6.19 2.63 2.36 0.02
Gad4 3.25 1.90 1.72 0.09
Gad5 7.01 4.57 1.54 0.12

Growth curve model results for GAD by diagnoses adjusted for age, gender, ethnicity
(mixed and other ethnicity groups combined):

Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH | -5.64 7.40 -0.76 0.45
QWITH I 0.99 1.40 0.71 0.48
S -0.23 1.17 -0.27 0.81
Intercepts I 3.64 5.12 0.71 0.48
GU: S -0.97 3.05 -0.32 0.75
Q 0.30 0.70 0.43 0.67
Intercepts I 1.38 5.29 0.26 0.80
haem: S -1.12 3.26 -0.34 0.73
Q 0.35 0.76 0.46 0.65
Intercepts I 2.64 4.99 0.53 0.60
brain/neuro: S 0.53 3.17 0.17 0.87
Q 0.02 0.73 0.02 0.98
Residual Variances:
Gad0 3.62 5.68 0.64 0.52
Gadl 8.01 3.05 2.63 0.01
Gad2 4.98 1.91 2.61 0.01
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Gad3 6.43 2.83 2.78 0.02
Gad4 3.33 2.02 1.65 0.10
Gad5 6.40 5.07 1.26 0.21
I 22.34 8.45 2.64 0.01
S 1.83 6.32 0.29 0.77
Q 0.05 0.22 0.24 0.81
Growth curve model for BRS by diagnoses:
Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH I -0.02 0.15 -0.12 0.91
QWITH I 0.01 0.03 0.21 0.83
S 0.00 0.03 0.02 0.99
Means GU: I 3.76 0.13 28.48 0.00
S -0.06 0.08 -0.79 0.43
Q 0.01 0.02 0.79 0.43
Means haem: | | 3.68 0.12 30.97 0.00
S 0.15 0.08 1.93 0.05
Q -0.02 0.02 -1.40 0.16
Means I 3.75 0.22 17.23 0.00
brain/neuro: S -0.13 0.17 -0.81 0.42
Q 0.03 0.03 1.17 0.24
Variances:
I 0.36 0.16 2.21 0.03
S -0.00 0.17 -0.01 1.00
Q 0.00 0.01 -0.01 0.99
Residual Variances:
BrsO 0.16 0.15 1.09 0.28
Brsl 0.13 0.04 3.15 0.00
Brs2 0.14 0.08 1.78 0.08
Brs3 0.20 0.06 3.30 0.00
Brs4 0.10 0.05 2.14 0.03
Brs5 0.12 0.15 0.81 0.42

Growth curve model for BRS by diagnoses adjusted for age, gender, ethnicity (mixed and
other ethnicity groups combined):

Model Results Estimate SE Est./SE Two-tailed p-
value
SWITH | 0.09 1.03 0.08 0.93
QWITH I -0.02 0.21 -0.07 0.94
S 0.02 0.21 0.10 0.92
Intercepts I 3.83 1.39 2.75 0.01
GU: S 0.40 1.43 0.28 0.78
Q -0.15 0.30 -0.50 0.62
Intercepts I 3.95 2.03 1.95 0.05
haem: S 0.54 2.35 0.23 0.82
Q -0.18 0.50 -0.36 0.72
Intercepts I 3.92 1.72 2.27 0.02
brain/neuro: S 0.25 1.95 0.13 0.90
Q -0.12 0.41 -0.30 0.77

150



Residual Variances:
BrsO 0.25 1.00 0.25 0.80
Brs1 0.10 0.06 1.79 0.07
Brs2 0.20 0.68 0.29 0.77
Brs3 0.19 0.21 0.90 0.37
Brs4 0.11 0.08 1.36 0.18
Brs5 0.14 0.78 0.19 0.85
I 0.23 0.97 0.24 0.81
S -0.10 1.05 -0.10 0.92
Q -0.00 0.04 -0.10 0.92
Multiple groups model for the intercept of resilience on the slope of anxiety:
Diagnostic Model Results Estimate SE Est./SE Two-tailed p-
Group value
GU SGON IB 0.66 0.35 1.90 0.06
Means:
I 3.73 0.12 32.31 0.00
S -0.00 0.03 -0.11 0.91
Q 4.80 0.80 6.02 0.00
Variances:
I 0.33 0.10 3.45 0.00
S 0.01 0.01 1.06 0.29
Q 14.64 3.84 3.81 0.00
Residual
Variances:
Gado 7.35 2.73 2.69 0.01
Gadl 7.42 2.87 0.59 0.01
Gad2 6.21 2.05 3.03 0.00
Gad3 5.62 1.75 3.21 0.00
Gad4 2.69 1.68 1.60 0.11
Gad5 8.97 3.46 2.59 0.01
BrsO 0.16 0.05 2.99 0.00
Brs1 0.13 0.04 3.05 0.00
Brs2 0.13 0.03 4.20 0.00
Brs3 0.19 0.05 3.96 0.00
Brs4 0.09 0.05 1.89 0.06
Brs5 0.15 0.11 1.33 0.18
SG 0.21 0.12 1.68 0.09
Haemato- SGON IB 0.60 0.53 1.13 0.26
oncology Means:
I 3.72 0.10 39.04 0.00
S 0.05 0.03 1.82 0.07
Q 3.12 0.57 5.48 0.00
Variances:
I 0.33 0.10 3.45 0.00
S 0.01 0.01 1.06 0.29
Q 14.64 3.84 3.81 0.00
Residual
Variances:
Gado 7.35 2.73 2.69 0.01
Gadl 7.42 2.87 0.59 0.01
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Gad2 6.21 2.05 3.03 0.00
Gad3 5.62 1.75 3.21 0.00
Gad4 2.69 1.68 1.60 0.11
Gad5 8.97 3.46 2.59 0.01
BrsO 0.16 0.05 2.99 0.00
Brs1 0.13 0.04 3.05 0.00
Brs2 0.13 0.03 4.20 0.00
Brs3 0.19 0.05 3.96 0.00
Brs4 0.09 0.05 1.89 0.06
Brs5 0.15 0.11 1.33 0.18
SG 0.21 0.12 1.68 0.09
Brain/neuro | SG ON IB -0.50 0.36 -1.39 0.16
Means:
I 3.63 0.15 24.99 0.00
S 0.03 0.04 0.69 0.49
Q 4.71 1.16 4.07 0.00
Variances:
I 0.33 0.10 3.45 0.00
S 0.01 0.01 1.06 0.29
Q 14.64 3.84 3.81 0.00
Residual
Variances:
Gado 7.35 2.73 2.69 0.01
Gadl 7.42 2.87 0.59 0.01
Gad2 6.21 2.05 3.03 0.00
Gad3 5.62 1.75 3.21 0.00
Gad4 2.69 1.68 1.60 0.11
Gad5 8.97 3.46 2.59 0.01
BrsO 0.16 0.05 2.99 0.00
Brs1 0.13 0.04 3.05 0.00
Brs2 0.13 0.03 4.20 0.00
Brs3 0.19 0.05 3.96 0.00
Brs4 0.09 0.05 1.89 0.06
Brs5 0.15 0.11 1.33 0.18
SG 0.21 0.12 1.68 0.09
Multiple groups model for the slope of resilience on the slope of anxiety:
Diagnostic Model Results Estimate SE Est./SE Two-tailed p-
Group value
GU SGON IB 11.80 12.42 0.95 0.34
Means:
I 3.73 0.12 3191 0.00
S 0.01 0.03 0.22 0.83
Q 4.75 0.79 6.05 0.00
Variances:
I 0.29 0.06 4.64 0.00
S -0.00 0.00 -0.72 0.47
Q 14.17 3.49 4.06 0.00
Residual
Variances:
Gado 8.83 6.87 1.28 0.29
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Gadl 8.39 4.48 1.87 0.06
Gad2 5.89 1.85 3.19 0.00
Gad3 5.66 1.72 3.29 0.00
Gad4 3.01 1.75 1.72 0.09
Gad5 10.57 6.37 1.66 0.09
BrsO 0.18 0.04 4.13 0.00
Brsl 0.15 0.07 1.99 0.05
Brs2 0.14 0.05 2.55 0.01
Brs3 0.19 0.05 4.14 0.00
Brs4 0.13 0.06 2.37 0.02
Brs5 0.18 0.08 2.24 0.03
SG 0.29 0.26 1.10 0.27
Haemato- SGONIB 10.31 5.30 1.95 0.05
oncology Means:
I 3.75 0.09 40.36 0.00
S 0.04 0.02 1.58 0.11
Q 3.15 0.62 5.11 0.00
Variances:
I 0.29 0.06 4.64 0.00
S -0.00 0.00 -0.72 0.47
Q 14.17 3.49 4.06 0.00
Residual
Variances:
Gad0 8.83 6.87 1.28 0.29
Gadl 8.39 4.48 1.87 0.06
Gad2 5.89 1.85 3.19 0.00
Gad3 5.66 1.72 3.29 0.00
Gad4 3.01 1.75 1.72 0.09
Gad5 10.57 6.37 1.66 0.09
BrsO 0.18 0.04 4.13 0.00
Brsl 0.15 0.07 1.99 0.05
Brs2 0.14 0.05 2.55 0.01
Brs3 0.19 0.05 4.14 0.00
Brs4 0.13 0.06 2.37 0.02
Brs5 0.18 0.08 2.24 0.03
SG 0.29 0.26 1.10 0.27
Brain/neuro | SG ON IB -1.41 6.15 -0.23 0.82
Means:
I 3.66 0.15 25.16 0.00
S 0.02 0.04 0.36 0.72
Q 481 1.20 4.01 0.00
Variances:
I 0.29 0.06 4.64 0.00
S -0.00 0.00 -0.72 0.47
Q 14.17 3.49 4.06 0.00
Residual
Variances:
Gad0 8.83 6.87 1.28 0.29
Gadl 8.39 4.48 1.87 0.06
Gad2 5.89 1.85 3.19 0.00
Gad3 5.66 1.72 3.29 0.00
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Gad4
Gad5
BrsO
Brsl
Brs2
Brs3
Brs4
Brs5
SG

3.01
10.57
0.18
0.15
0.14
0.19
0.13
0.18
0.29

1.75
6.37
0.04
0.07
0.05
0.05
0.06
0.08
0.26

1.72
1.66
4.13
1.99
2.55
4.14
2.37
2.24
1.10

0.09
0.09
0.00
0.05
0.01
0.00
0.02
0.03
0.27
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