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Simple Summary

Teenagers and young adults (TYA, aged 16-24) with cancer in the UK are recommended to
receive specialist care. In England, this can happen entirely within a Principal Treatment
Center (PTC), through a mix of PTC and local hospital care (joint care), or only in children’s
or adult units (no TYA care). This study looked at whether the type of care affected patient-
reported outcomes such as quality of life, mental health, and social support. A survey
was completed by 260 out of 1009 young people, mostly from England. Quality of life
scores were generally low, but after adjusting for other factors, there were no significant
differences between care types. Similarly, anxiety, depression, and social support did not
differ. One small difference in health status was found but may not be meaningful. Overall,
care type did not appear to affect outcomes, but the small number of responses means
strong conclusions cannot be made.

Abstract

Background: Healthcare policy in the United Kingdom recognizes that teenagers and
young adults (TYA:16-24 years at diagnosis) require specialist care. In England, Principal
Treatment Centers (PTCs) exist, delivering enhanced care exclusively within the PTC or
as ‘joint care’ with designated hospitals (DHs). We examined whether joint care impacted
patient-reported outcomes when compared to care at one site. Methods: A cross-sectional
survey was conducted in England, Scotland, and Wales. This included validated measures
of quality of life (QoL), anxiety and depression, health status, social support, and illness
perception. Comparisons were made based on young people’s exposure to specialist care
within 6 months of diagnosis, defined as care in a TYA PTC: all-TYA-care (all care in a TYA
unit), no-TYA-care (no care in a TYA unit, care delivered in a children’s/adult unit only),

Cancers 2025, 17, 3868

https://doi.org/10.3390/ cancers17233868


https://doi.org/10.3390/cancers17233868
https://doi.org/10.3390/cancers17233868
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cancers
https://www.mdpi.com
https://orcid.org/0000-0003-4821-8466
https://orcid.org/0000-0002-8925-4706
https://orcid.org/0009-0001-8575-6856
https://orcid.org/0000-0002-1728-9408
https://orcid.org/0000-0002-5138-0707
https://orcid.org/0000-0002-0853-0925
https://doi.org/10.3390/cancers17233868
https://www.mdpi.com/article/10.3390/cancers17233868?type=check_update&version=1

Cancers 2025, 17, 3868

20f 18

and joint-care (care in a TYA-PTC and in a children’s /adult unit). Results: Overall, 260/1009
(25.8%) participants responded (England n = 241; Scotland /Wales n = 19). Due to different
healthcare policies, statistical analysis was applied to England only. Mean QoL scores
were <69.7, the threshold indicating impaired QoL (mean 58.65, standard deviation 20.13).
After adjustment for confounding factors, no clinically significant differences in mean QoL
between categories existed. The adjusted mean difference for all-TYA-care (n = 66) versus
no-TYA-care (n = 89) was —2.28 units (95% confidence interval (CI: —8.85 to 4.29) and for
joint-care versus no-TYA-care (n = 85), —4.35 units (CI: —10.34 to 1.63). Similarly, no notable
differences in social support, anxiety, depression, or illness perception between categories
existed. Patients receiving all-TYA-care had a lower average health status compared with
no-TYA-care (difference in means —0.09 (CI:—0.18 to —0.01). Conclusions: No evidence
that patient-reported outcomes differ by categories of care existed. This may suggest the
evolution of TYA cancer services has led to similar outcomes regardless of care category.
However, given the small sample size it is not possible to draw firm conclusions.

Keywords: cancer; young people; teenagers; young adults; BRIGHTLIGHT; quality of life;
patient-reported outcomes

1. Introduction

In the United Kingdom, approximately 2110 new cancer diagnoses occur in teenagers
and young adults (TYA) aged 15-24 years annually [1]. Cancer is the most common cause
of non-accidental death in TYA, accounting for 9% of deaths in males and 15% of deaths
in females [2]. Young people present with a range of cancers, many of which are rare
in the general population [3]. Five-year survival for the main cancer types occurring in
young people varies from 60 to 93%; however, there is considerable variation and unmet
clinical need in some subtypes such as Glioblastoma where no young people are expected
to survive beyond 5 years [4]. Historically, survival improvements have lagged behind
those observed for adult patients [5]. It was this disparity in survival improvements that
underpinned the emergence of TYA cancer care as an international specialty. Furthermore,
specialist care for this group is critical as TYA treatment-related morbidity is considerable,
as are interruptions to social development, education, and employment [6-10], highlighting
the importance in considering non-clinical outcomes, such as quality of life (QoL) and
patient-reported outcomes [7].

The impact of cancer during adolescence and young adulthood presents significant
problems for young people and the healthcare systems trying to care for them. Neither
children nor adult services are suitably equipped to handle the range of cancer types that
young people present with nor the unique psychosocial needs that characterize this age
group. There is international recognition that TYA merit specific age-appropriate care
catered to their unique needs [11-13]. Effective care allowing young people to transition
back to as healthy a life as possible requires site-specific cancer expertise and care from
a wider group of TYA cancer professionals who are experts in caring for young people
as well as cancer, including but not limited to, psychologists, social workers, and youth
support coordinators.

Different models of delivering care for young people exist internationally [13-20]
and in England this is centered around care in 13 dedicated Principal Treatment Centers
(PTCs). The model of care therefore includes an age-appropriate environment, a nursing
and supportive care workforce to deliver care, integrated psychosocial, and medical care,
and processes for entry into clinical trials and fertility preservation. In England these were
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first defined in the National Institute for Health and Care Excellence (NICE) Improving
Outcomes Guidance in 2005 [21]. This mandated a model of ‘age-appropriate care’ where
all those diagnosed under 19 years of age were to receive all of their care in a TYA-PTC
and those aged 19-24 should be offered “unhindered access to age-appropriate care’ and a
choice as to whether to have their care delivered in the TYA-PTC or more locally to home.
Three groups of patients therefore exist: those who had all their care in the TYA-PTC, those
who had no care in the TYA-PTC (either in children’s or adult cancer services), and those
who had some care in the TYA-PTC and some care in an adults’ or children’s cancer service.
Young people who had access to the TYA-PTC either for all or some of their treatment
would therefore have access to a full model of care, as described above, while those who
did not, received standard cancer and supportive care only. Similar models of care now
exist in Scotland and Wales, where specialist TYA Principal Treatment Centers are linked to
other hospitals delivering some or all care [22,23].

The TYA-PTC model, described as ‘age-appropriate care’” in the NICE Improving
Outcomes Guidance [21] lacked rigorous prospective evidence that care delivered in this
way improved outcomes, which outcomes it may influence, or the associated costs to
the patient or the National Health Service (NHS). Subsequently, we conducted a national
longitudinal evaluation of the TYA-PTC model of care as described in the NICE Improving
Outcomes Guidance, known as the BRIGHTLIGHT study [24]. Central to this mixed
methods program of research was a cohort study which aimed to measure how QoL and
other clinical outcomes were influenced by the extent of exposure to TYA-PTC care in the
three years after diagnosis [25-27]. When looking at the three groups of patients, recruited
between 2012 and 2014, and after adjustment for key confounders, outcomes including
QoL, patient-reported outcomes, and costs favored those who had no-TYA-PTC care most
and the some-TYA-PTC group least [24]. The mean QoL score for those being treated in no-
TYA-PTC was 5.63 (95% confidence interval (CI) 2.77 to 8.49) points higher when compared
with young people receiving some-TYA-PTC care, and 4.17 points higher (95% CI 1.07 to
7.28) compared with all-TYA-PTC care. Differences were greatest 6 months after diagnosis,
reduced over time, and did not meet the 8-point level that is proposed to be clinically
significant [27]. Rates of improvement of QoL were superior in the all-TYA-PTC and some-
TYA-PTC patient groups. Despite extensive testing, we identified no patient or disease
factors that explained why the some-TYA-PTC group have consistently inferior outcomes
compared with the no-TYA-PTC or all-TYA-PTC groups. However, the cohort represented
20% of the total population of TYA diagnosed during the recruitment period [28], and
professional gatekeeping was identified as a considerable barrier to recruitment.

New commissioning guidance prepared by the NHS England Specialized Commis-
sioners in 2019 retained the concept of care delivered in part by TYA-PTCs and in part by
other hospitals, now described as ‘joint care’, supported by regional operational delivery
networks to coordinate care across NHS services within a region. This was with the aim
that young people would have access to a specialist TYA workforce wherever they were
treated and more coordinated care in a joint care model [29]. This was proposed prior to
the BRIGHTLIGHT results being released, which also demonstrated that the culture of
TYA care requires time to develop [30,31]. We surmised that patients identified as experi-
encing ‘joint care’ may have different outcomes to the some-TYA-PTC group in the 2012
BRIGHTLIGHT cohort. We therefore hypothesized that, over the last decade, the culture
of TYA cancer care would have become more embedded in routine practice, with greater
coordinated care, and that the difference in outcomes reported in the BRIGHTLIGHT cohort
would no longer be evident. The aim of this study was to determine if there were clinically
significant differences in patient-reported outcomes for young people with cancer receiving
‘joint care” in England during 2022 compared to all or no care in a TYA-PTC. We also aimed
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to include Scotland and Wales and additionally examine whether a direct approach from
the research team to patients, not involving their treating healthcare teams, would increase
the recruitment rate compared to the original 2012 BRIGHTLIGHT cohort.

2. Materials and Methods
2.1. Study Design

BRIGHTLIGHT_2021 was a convergent parallel mixed methods study consisting of a
cross-sectional survey and a rapid ethnography study. Results from the survey are reported
here, which followed the first wave of data collection in the 2012 BRIGHTLIGHT study [27].
HES data were not available in the current study and therefore young people’s self-reported
main place of care within the first 6 months of diagnosis was used as an alternative (this was
tested with the 2012 BRIGHTLIGHT cohort data, which gave similar results). Comparisons
were therefore made between the main place of care being a specialist young person’s
ward/unit (all-TYA-PTC), pediatric or adult ward /unit (no-TYA-PTC), or joint care for
those treated in a TYA ward/unit who indicated they also received care in another hospital.
These comparisons therefore accounted for the place where care was delivered, not the care
that was received.

2.2. Patient and Public Involvement

BRIGHTLIGHT was developed with young people across the study life cycle of study
inception, operation, data interpretation, and dissemination [22]. We enlisted our original
BRIGHTLIGHT Young Advisory Panel (YAP) [32] to work with us as co-researchers in
BRIGHTLIGHT_2021. Two YAP members joined the research group as co-applicants
(LH/ML). Data was collected through an adaptation of the wave 1 BRIGHTLIGHT survey
using a bespoke survey that contained five validated questionnaires and 169 descriptive
questions related to cancer care experience [33]. This was designed as a Computer-Assisted
Personal Interview (CAPI) questionnaire, with complex routing, so certain questions were
only asked based on responses to earlier questions. During 2020 we worked with the YAP
online to adapt the survey so it could be administered as a paper administered self-report
or online. The YAP made several changes to the survey including the order of sections
and wording of questions. Four members of the YAP also received copies of the survey
to test how long completion took. The adapted survey was reduced to 84 questions and
took between 20 and 30 min to complete when tested by the YAP. The YAP also created
and approved patient approach materials and created social media content to promote the
study and recruitment. https:/ /www.instagram.com/reel/Co463VglIFUa/?utm_source=
ig_web_copy_link&igsh=MzRIODBINWFIZA== (Accessed on 28 August 2025).

2.3. Participants and Setting

BRIGHTLIGHT_2021 opened to recruitment in March 2022; it took until August 2022
for all sites to open. All sites were closed to recruitment in April 2023. Participants were
recruited through a direct approach similar to the methods used in the National Cancer
Patient Experience Survey (NCPES) and trialed in the 2012 BRIGHTLIGHT cohort [34]. The
adaptation to this process was the inclusion of participant review through the TYA MDT to
ensure young people were eligible and it was an appropriate time to approach them, i.e.,
they were not emotionally distressed at that time. A direct approach was used to approach
patients as TYA are a disparate group of patients with numerous hematological and solid
malignancies. They receive treatment across inpatient, outpatient, and ambulatory care
settings in both pediatric and adult services, leading to logistical challenges in recruitment
posed by treatment in multiple settings [28,35].
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Young people diagnosed between 25 October 2021 and 31 December 2022 were eligible
to participate if they were aged 16-24 years at the time of a new cancer diagnosis, were
between 4 and 5 months from diagnosis, and being treated in England, Scotland, or Wales.
Exclusion criteria included being incapable of completing the survey (e.g., unconscious or
mentally incapacitated), having current TYA MDT discussions for recurrence of previous
cancer, a high likelihood of death within 6 months as assessed by the TYA MDT, receiving a
custodial sentence, and if patients had opted out of having their personal details transferred
to Quality Health, the commercial company administering the survey. Additionally, if
patients had opted out of having their data used via the National Data Opt-Out scheme,
which allows patients to opt out of having their confidential patient information used for
research and planning, they did not receive details about the study.

On a monthly basis, young people newly diagnosed with cancer were reviewed for
eligibility in the TYA MDT. If there was a reason it was not appropriate to approach a
young person at that time, they were reviewed at each subsequent TYA MDT, i.e., screening
was dynamic and not a one-off process. Young people initially screened as not eligible
continued to be reviewed until they reached 5 months after diagnosis. The TYA MDTs kept
detailed screening logs of all patients who were not invited to participate. An anonymized
version was reviewed monthly by the research team to ensure recruitment to the study was
optimized and to increase our understanding of TYAs’ access to research [25,36,37]. Young
people had the opportunity of opting out of receiving study details. To facilitate this and to
promote the study, posters explaining the study and the telephone number/email address
of a nominated person for young people to contact if they did not want to receive any further
information were displayed in prominent areas in the TYA-PTCs and designated hospitals.
The posters were also circulated to young people through local means of communication,
such as closed hospital Facebook and social media groups.

Following screening for eligibility, a nominated professional in each TYA MDT trans-
ferred the names and details of eligible young people to IQVIA, a commercial research
company, through a secure server. IQVIA initiated the survey administration process
by sending the YAP-developed and approved participant information sheet along with
a paper version of the survey and a freepost envelope. Each participant also received a
unique QR code and link to complete the survey online if they did not want to complete the
paper version. Consistent with established survey methods, two reminders were scheduled
for non-responders [38]. The first reminder was sent three weeks after the initial survey
pack and included an online survey link. A second reminder was dispatched three weeks
after the first reminder, containing another paper copy of the survey, a freepost envelope,
and the electronic links to the survey. Return of the survey was implicit of consent. Pa-
tients were invited when they were 4-5 months following diagnosis and surveys returned
approximately 6 months post diagnosis. The study was approved by an NHS Research
Ethics Committee (21/SW/0076) and the Confidentiality Advisory Group for use of patient
details without their consent (21/CAG/0108) to enable us to approach participants directly
without consent.

2.4. Data Collection

The primary outcome for this study was QoL, measured using the PedsQL 4.0™ (Pedi-
atric Quality of Life Questionnaire) [39]. This is validated for young people aged 424 years
and contains 23 items covering the core domains of physical, emotional, social, and
work/school functioning. Responses are on a 5-point Likert scale (never to almost al-
ways). A total score summarizes these domains on a 0-100 scale, with 100 representing the
best possible QoL. Based on previously published thresholds, a total QoL score of less than
69.7 indicates impairment to quality of life [40].
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The survey also included other validated QoL measures similar to the original BRIGHT-
LIGHT. These included the following;:

e EQ-5D (EuroQoL 5 Dimension) is a standardized measure of health status [41]. It
comprises 5 dimensions (mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression) scored on 3 levels (no, some, severe problems). The EQ-5D visual
analog scale records young person’s self-reported health on a scale ranging from ‘best
imaginable health state” to worst imaginable health state’. The higher the score the
better the health status.

e  Multidimensional Scale of Perceived Social Support (MSPSS) contains 12 statements,
which are rated as strongly agree to strongly disagree [42]. Scores are calculated
for support by friends, family, and significant others. Total scale scores 1-2.9 are
considered low support; a score of 3-5 is considered moderate support; and scores
from 5.1 to 7 are considered high support.

e  Brief Illness Perception Scale (BIPS) is a measure of the emotional and cognitive
representations of illness. It contains eight questions with a fixed response scale
specific to each question, e.g., not at all-extremely helpful. Responses are scored 1-10;
the higher the score, the greater the perceived illness impact. A total score is calculated
through the sum of the scores of the eight questions [43].

e Hospital Anxiety and Depression Scale (HADS) is a measure of the presence and
levels of depression and anxiety [44]. It contains 14 items, which are answered on a
four-grade verbal scale. Scores of 8-10 are defined as borderline and 11 and over are
considered moderate/severe anxiety and depression [45].

2.5. Sample Size Calculations and Positivity Assumptions

During study planning we calculated the target sample size. Data from the first wave
of data collection from the 2012 BRIGHTLIGHT study provided an estimate of the expected
standard deviation of the PedsQL 4.0™ total score of 19.8. To detect a difference in the
scores of 8 units (classed as a clinically significant difference [46]) with 90% power required
a sample size of at least 732 TYA. This calculation assumed a significance level of 0.01 to
allow for multiple comparisons between the three categories of TYA care. The calculation
has also allowed for adjustment for confounding factors using a variance inflation factor
with a correlation of 0.5. Anticipating we may not meet our planned sample size due to our
experience with recruiting TYA to research and to ensure the analysis met the positivity
assumption of causal inference methods, a minimum of 10 observations per confounder, per
model would predict our minimum sample size needed. With eight confounding variables
our minimum sample needed was 80 participants.

2.6. Analysis

A mixed effects model was employed to investigate the relationship between the
categories of TYA care and different outcomes six months after diagnosis. The model
was adjusted for confounding factors identified based on the conceptual model under-
pinning the BRIGHTLIGHT survey [27] and using a causal diagram in the form of a
Directed Acyclic Graph (DAGitty software www.dagitty.net (accessed 28 August 2025);
Supplemental Figure S1). Factors adjusted for were gender, age at diagnosis (years), ethnic-
ity (white and other), type of cancer (hematological or solid tumors), prognosis (anticipated
5-year survival <50%, 50-80%, 80-100%), presence of any long-term condition prior to
cancer (yes/no), socioeconomic status (Index of Multiple Deprivation), and choice about
where to receive treatment (yes/no/doesn’t remember). Geographical location (specified
as 11 regions in England) was included in the model as a random effect. These mixed
effects models were fitted for the PedsQL 4.0™ total and subdomain scores (physical, social,
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emotional, school, and psychosocial), HADS, social support score, EQ-5D health status,
and illness perception. We obtained estimates for the mean differences in outcome scores
between all-TYA-care and joint-care categories compared to the reference category (no-
TYA-care). Analyses were carried out following a predefined statistical analysis plan using
Stata V.17. To allow a comparison with the 2012 BRIGHTLIGHT study and due to the small
numbers of participants from Scotland and Wales, only data from England are reported
within the Results Section of this manuscript. Data for the whole cohort along with Scotland
and Wales data combined as one cohort can be seen in Supplemental Tables S1-54.

To examine whether the association between categories of care and patient-reported
outcomes varied across sociodemographic groups, we fitted a series of multilevel mixed
effects linear regression models. Each outcome (PedsQL domains, EQ-5D index, social
support, illness perceptions, anxiety, and depression) was modeled with a random intercept
for region. Interaction terms were specified between categories of care and four key
covariates: age, gender, ethnicity, and socioeconomic quintile. For each interaction term,
we estimated two models: a main effects-only model and a model including the interaction
term. Model fit was compared using the Bayesian Information Criterion (BIC). Lower
BIC values indicate superior fit, with BIC placing a stronger penalty on model complexity.
Following conventional thresholds, negative differences in BIC between the interaction and
main effects models were interpreted as evidence in favor of the interaction, while positive
differences indicated poorer fit.

3. Results

Across England, Scotland, and Wales a total of 1009 participants were sent the BRIGHT-
LIGHT survey—260 young people responded (England n = 241; Scotland and Wales n = 19)
resulting in a response rate of 25.8% (Figure 1). The survey return mode was recorded for
participants in England and Wales (n = 250); 89 surveys were completed online (35.6%) and
161 (64.4%) were returned by post.

Uploaded sample

n=1101
National opt out Ineligible Erroneous upload
- _ [——> Died
n=74 n=18 Not cancer
v

Eligible sample
n=1009

Moved =23
» Died =13
y Opted out after first contact =45
Completed survey

n = 260 (26%)

A 4

Scotland and Wales England
n=19 (7%) n =241 (93%)

Figure 1. Summary of screening and recruitment.
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Of the 241 participants from England, the category of care could not be assigned to
1 participant due to a missing place of care. Therefore, 240 participants were included
in the analysis, of which 66 (27.5%) received all-TYA-care, 89 (37.1%) had joint-care, and
85 (35.4%) received no-TYA-PTC. The details of the participants can be seen in Table 1,
including a summary of variables adjusted for in the analysis. The most notable differences
between the categories of care (all-TYA-PTC, joint-care, no-TYA-PTC) were observed in
gender distribution, age groups, cancer types, and socioeconomic status. Young people
who identified as male were more prevalent in the all-TYA-PTC group (41%) compared with
the no-TYA-PTC and joint-care groups (31% and 35%, respectively). A higher proportion
of those receiving joint-care were aged 16-18 (44%) compared with the other categories,
no-TYA-PTC (28%) and all-TYA-PTC (32%). Variation in care received was observed
between cancer types; patients with lymphoma most commonly received all-TYA-PTC
(53%), while no-TYA-PTC had the highest proportion of patients with carcinomas (25%).
Details of the whole cohort and participants from Scotland and Wales can be seen in
Supplemental Tables S1 and S2.

Table 1. Characteristics of BRIGHTLIGHT _2021 participants (England only) (table reports number
(%) unless specified otherwise).

Categories of Care *

Full Sample All-TYA-PTC Joint Care No-TYA-PTC
n =241 n = 66 (28%) n = 89 (37%) n = 85 (35%)
Male 85 (35%) 27 (41%) 31 (35%) 26 (31%)
Gender Female 135 (56%) 34 (52%) 51 (57%) 50 (59%)
Other 21 (9%) 5 (8%) 7 (8%) 9 (11%)
Age (years) Mean (SD) 20.00 (2.69) 19.89 (2.59) 19.00 (2.70) 20.07 (2.68)
Ave erotDs 16-18 years 85 (35%) 21 (32%) 39 (44%) 24 (28%)
ge group 19-24 years 156 (65%) 45 (68%) 50 (56%) 61 (72%)
White 199 (83%) 53 (80%) 75 (84%) 70 (82%)
Ethnicity
Other ** 42 (17%) 13 (20%) 14 (16%) 15 (18%)
1—most deprived 65 (27%) 29 (44%) 17 (19%) 19 (22%)
Soci . 2 30 (12%) 5 (8%) 13 (15%) 12 (14%)
OC‘O‘ECS“‘)“C 3 75 (31%) 17 (26%) 35 (39%) 23 (27%)
(IM]IS) alfli dle) 4 22 (9%) 5 (8%) 9 (10%) 7 (8%)
quntie 5—least deprived 32 (13%) 8 (12%) 8 (9%) 16 (19%)
Missing 17 (7%) 2 (3%) 7 (8%) 8 (9%)
Single 215 (89%) 58 (88%) 83 (93%) 73 (86%)
Married/civil 2 (1%) 0 (0%) 2 2%) 0 (0%)
. partnership
Marital status .
Cohabit 21 (9%) 8 (12%) 3 (3%) 10 (12%)
Divorced 1 (0%) 0 (0%) 0 (0%) 1 (1%)
Missing 2 (1%) 0 (0%) 1 (1%) 1 (1%)
In education 25 (11%) 3 (5%) 8 (9%) 14 (17%)
Working part/ o o o o
full time 41 (18%) 11 (17%) 13 (15%) 17 (21%)
Apprenticeship/ o o o o
Current status unpaid/voluntary 3 (1%) 12%) 1(1%) 1(1%)
Unemployed 19 (8%) 10 (16%) 5 (6%) 4 (5%)
Long-term sick 15 (6%) 2 (3%) 8 (9%) 5 (6%)
Not seeking work 60 (26%) 16 (25%) 23 (27%) 20 (24%)
Missing 2 (1%) 1 (2%) 1 (1%) 0 (0%)
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Table 1. Cont.

Categories of Care *

Full Sample All-TYA-PTC Joint Care No-TYA-PTC
n =241 n = 66 (28%) n = 89 (37%) n = 85 (35%)
London 55 (23%) 15 (23%) 21 (24%) 18 (21%)
East Midlands 18 (7%) 8 (12%) 2 (2%) 8 (9%)
East of England 29 (12%) 10 (15%) 9 (10%) 10 (12%)
Merseyside 17 (7%) 6 (9%) 9 (10%) 2 (2%)
Northeast 15 (6%) 2 (3%) 5 (6%) 8 (9%)
Region Northwest 20 (8%) 5 (8%) 7 (8%) 8 (9%)
Southwest 24 (10%) 1(2%) 15 (17%) 8 (9%)
Thames Valley 16 (7%) 0(0%) 8 (9%) 8 (9%)
Wessex 8 (3%) 1 (2%) 4 (4%) 3 (4%)
West Midlands 10 (4%) 4 (6%) 2 (2%) 4 (5%)
Yorkshire 29 (12%) 14 (21%) 7 (8%) 8 (9%)
Leukemia 20 (8%) 8 (12%) 7 (8%) 4 (5%)
Lymphoma 89 (37%) 35 (53%) 26 (29%) 28 (33%)
CNS 15 (6%) 5 (8%) 5 (6%) 5 (6%)
Bone and Soft 20 (8%) 2(3) 9 (10%) 9 (11%)
Cancer type Tissue Sarcoma
Germ Cell 35 (15%) 10 (15) 18 (20%) 7 (8%)
Melanoma 11 (5%) 1(2) 4 (4%) 6 (7%)
Carcinomas o o o
(not skin) 42 (17%) 5(8) 16 (18%) 21 (25%)
Other 9 (4%) 0(0) 4 (4%) 5 (6%)
80-100% 186 (77%) 53 (80%) 67 (75%) 66 (78%)
Prognosis 50-80% 45 (19%) 12 (18%) 17 (19%) 15 (18%)
<50% 4 (2%) 1 (2%) 2 (2%) 1(1%)
MiSSil’lg 6 (20/0) 0 (00/0) 3 (30/0) 3 (40/0)
No 198 (82%) 57 (86%) 71 (80%) 69 (81%)
Long-term health Yes 42 (17%) 9 (14%) 17 (19%) 16 (19%)
condition Missing 1(0%) 0 (0%) 1(1%) 0 (0%)
Yes 106 (44%) 29 (44%) 38 (43%) 39 (46%)
Choice of care No 106 (44%) 28 (42%) 44 (49%) 34 (40%)
Can’t remember 27 (11%) 9 (14%) 6 (7%) 12 (14%)
Missing 2 (1%) 0 (0%) 1 (1%) 0 (0%)

* Of 241 participants from England, category of care could not be assigned to 1 participant due to missing place
of care; ** Other includes Asian or Asian British; Black or Black British; Mixed /multiple ethnic groups; or other
ethnic group. Categories were collapsed due to small numbers. CNS: central nervous system; SD: standard
deviation; IMD: Index of Multiple Deprivation. Percentages may not add up to 100% due to rounding.

Table 2 shows the unadjusted mean summaries of the scores for all outcome measures
across different categories of care. Across all categories of care, mean total QoL scores
were below 69.7, the recognized threshold for impaired QoL. Around a third (30%) of
patients reported moderate/severe anxiety and this was similar across categories of care,
while 11% of patients reported moderate/severe depression with some variation across
categories of care (HADS score >11). Social support was also low across all categories of
care (low support are MSPSS scores 1-2.9). Details of the whole cohort and participants
from Scotland and Wales can be seen in Supplementary Tables S3 and 5S4.

Table 3 shows the results of the adjusted mixed effects regression models. The wide
confidence intervals spanning zero indicate no statistically significant differences in QoL,
social support, anxiety and depression, health status, or illness perception between the
categories. In contrast, young people receiving all-TYA-care on average had a lower health
status (E5QD index scores) compared with those in the no-TYA-PTC category. This is
evidenced by the entire confidence interval lying below zero. Although the magnitude of
the effect is small, the narrow interval indicates a reasonably precise estimate, which was
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not considered to be clinically important. The results based on the whole cohort can be
seen in Supplemental Table S5.

Table 2. Summary of outcome scores by categories of care 6 months following diagnosis (England

only).
Categories of Care *
Total
All-TYA-PTC Joint Care No-TYA-PTC
241 (100%) 66 (28%) 89 (37%) 85 (35%)
n Mean SD n Mean SD n Mean SD n Mean SD
Total QoL score 238 5865  20.13 65 5647 2171 89 5792  19.13 84 6110 19.89
Physical function 237 5558  27.21 65 50.85 2911 88 5558  26.50 84 5924 2615
Emotional function 240  54.82  23.03 66 5326 2457 89 5433 2216 85 5656 22.87
Social function 239 7343 2224 65 7379 2237 89 7169 2218 85 7498 22.36
Work/school/college/ 19 51 5y 2651 59 4799 2859 80 5045 2623 80 5377 2523
university function
Psychosocial 240 59.77  19.88 66 58.68 2112 89 5867 1854 85 6179 2033
summary score
Health status 238 067 027 66 0.61 0.31 89 067 026 8 073 023
Social support 231 1.83 0.81 65 1.77 0.77 85 1.89 0.89 81 1.81 0.74
Iliness perception 200 3655  11.87 51 3557 1185 76 3676  10.84 73 3700 12.99
Anxiety ** 230 840 443 62 8.35 443 87 844 448 81 841  4.42
Borderline n (%) 54 (23.48) 11 (17.67) 20 (22.99) 23 (28.40)
Severe n (%) 70 (30.43) 19 (30.65) 26 (29.89) 25 (30.86)
Depression ** 237 5.88 3.84 65 6.95 408 89 525 355 83 571 383
Borderline n (%) 48 (20.25) 18 (27.69) 17 (19.10) 13 (15.66)
Severe n (%) 26 (10.97) 9 (13.85) 7 (7.87) 10 (12.05)

* Of 241 participants from England, category of care could not be assigned to 1 participant due to missing place
of care. ** Severe anxiety and depression defined as HADS-A or HADS-D score >11, respectively. QoL: quality
of life.

Table 3. Results from confounder-adjusted mixed models multivariable regression investigating
the relationship between categories of TYA care received and outcomes 6 months after diagnosis
(England only, n = complete responses analyzed).

Adjusted Difference 95% Confidence

in Means Interval p-Value £
Quality of life total score (N = 214)

TYA care category all-TYA-PTC —2.28 —8.85 t0 4.29 0.568

(v no-TYA-PTC) Joint care —4.35 —10.34 to 1.63 ’
Physical functioning (N = 213)

TYA care category all-TYA-PTC —4.15 —12.96 to 4.65 0.558

(v no-TYA-PTC) Joint care —3.77 —11.80 to 4.24 ’
Emotional functioning (N = 216)

TYA care category all-TYA-PTC —3.96 —11.33t0 34 0.299

(v no-TYA-PTC) Joint care —5.14 —11.90 to 1.61 ’
Social functioning (N = 215)

TYA care category all-TYA-PTC 1.59 —6.07 t0 9.25 0.291

(v no-TYA-PTC) Joint care —4.17 —11.14t0 2.78 '
Work/school/college/university functioning (N = 197)

TYA care category all-TYA-PTC —2.49 —11.45to 6.45 0.584

(v no-TYA-PTC) Joint care —4.39 —12.71t0 3.93 ’
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Adjusted Difference 95% Confidence

in Means Interval p-Value t
Psychosocial summary score (N = 216)
TYA care category all-TYA-PTC —1.47 —7.98 to 5.02 0.521
(v no-TYA-PTC) Joint care —4.52 —10.49 to 1.44 ’
Health status (N = 214)
TYA care category all-TYA-PTC —0.09 —0.18 to —0.01 0.099
(v no-TYA-PTC) Joint care —0.05 —0.14 t0 0.02 )
Social support (N = 207)
TYA care category all-TYA-PTC —0.12 —0.39 t0 0.15 0125
(v no-TYA-PTC) Joint care 0.09 —0.16 to 0.35 )
Illness perception (N =179)
TYA care category all-TYA-PTC -1.72 —6.31t0 2.86 0.577
(v no-TYA-PTC) Joint care 0.73 —3.22 t0 4.69 :
Anxiety (N = 208)
TYA care category all-TYA-PTC —0.03 —1.43t0 1.51 0.852
(v no-TYA-PTC Joint care —0.36 —098to 1.7 ’
Depression (N = 213)
TYA care category all-TYA-PTC —0.74 —0.55 to 2.04 0.185
(v no-TYA-PTC) Joint care 0.47 —1.65t0 0.7 )

1 Likelihood ratio test.

Across outcomes, interactions involving gender and socioeconomic quintile consis-
tently improved model fit for health-related quality of life (HRQoL) measures. Specifically,
for the total PedsQL score and the physical, emotional, school, and psychosocial function-
ing domains, the inclusion of a gender X care interaction lowered the BIC, indicating that
the effect of care differed by gender. Similarly, the quintile x type of care interaction im-
proved fit for the total PedsQL and several domains (physical, emotional, and school). The
social functioning domain showed only a small improvement with gender, and negligible
evidence for other interactions.

By contrast, interactions with ethnicity or age did not improve fit for any PedsQL
domain and consistently worsened the BIC, suggesting no evidence of the modification of
care effects by these variables. For non-PedsQL outcomes (health status, social support,
anxiety, and depression), none of the tested interactions improved model fit; in fact, BIC
differences were strongly positive, indicating poorer fit when interactions were included. A
marginal improvement was observed for the quintile X care interaction in the brief illness
perception outcome, although this effect was minimal compared with the robust effects
seen for HRQoL (Supplemental Table S6).

4. Discussion

We set out to determine if the results generated by the original BRIGHTLIGHT cohort
study, which recruited patients between 2012 and 2014, would be similar for patients
receiving care across England between October 2021 and December 2022. We theorized
that, given the evolution of TYA services and increased coordination of care over the last
decade, outcomes for those receiving care in more than one hospital would be improved.
Using a direct approach to patient recruitment, BRIGHTLIGHT_2021 aimed to examine
differences in patient-reported outcomes between patients receiving care in three different
environments. We used patient-reported place of care to categorize those who received
all their care in specialist TYA units (all-TYA-PTC), joint care in both TYA-PTCs and other



Cancers 2025, 17, 3868

12 0f 18

hospitals (joint-care), and those who received no care in TYA-PTCs (no-TYA-PTC). We
also recruited patients in Scotland and Wales; however, the numbers recruited were not
sufficient to make any meaningful comparisons within or between countries.

After adjustment for confounding factors there were no clinically meaningful differ-
ences between the different categories of care in QoL. Similarly, social support, anxiety,
depression, and illness perception were similar across the categories of care. In contrast,
and similar to the 2012 BRIGHTLIGHT cohort, there were small differences in perceived
health status. Young people who accessed a TYA-PTC (all or joint TYA-PTC care) had a
lower perceived health status compared with TYA who had no-TYA-PTC care (difference
in adjusted means —0.09 and —0.05, respectively). There are several potential reasons
which underline this. It may reflect greater education, the promotion of self-care, and the
potential impact on their cancer, treatment, and symptoms by healthcare professionals in
TYA units; therefore, young people have more awareness of their disease and potential
side effects. It may also be underpinned by social comparison theory, where patients
compare themselves and their disease status to those around them [47]. In the case of the
no-TYA-PTC group, they would have been treated in adult cancer wards/units/outpatient
departments surrounded by older or even elderly patients with numerous co-morbidities
and illnesses. Young people may perceive themselves to have a relatively better health
status in comparison and rate themselves more highly than they really are, a concept known
as downward comparison, and has been shown in other cancer studies [48-50]. However,
the difference between the categories of care was not considered to be clinically meaningful.

Similarly to other reports of QoL in young people following a cancer diagnosis and our
2012 BRIGHTLIGHT study, QoL scores were low regardless of the category of care [27,51].
Alarmingly, QoL scores were lower in BRIGHTLIGHT_2021 compared with the 2012 co-
hort and this may reflect the recruitment period, which overlapped with the COVID-19
pandemic. Young people were at an increased risk of deterioration of mental health status
during the pandemic [52-57]. As this was a cross-sectional study, we are unable to speculate
what the trajectory of patient-reported outcomes would be within the three categories of
care, whether QoL would remain similar between the three groups or whether those in the
all-TYA-PTC or joint-care group would experience faster rates of QoL improvement com-
pared with the no-TYA-group, as was the case in the previous BRIGHTLIGHT study [27].
The improvement shown at 6 months after diagnosis suggests this could be sustained, but
further long-term studies are required to confirm this.

The 2012 BRIGHTLIGHT study showed that QoL in patients who received some
TYA-PTC care was lower than those who had all or none of their care in the TYA-PTC
and remained lower throughout the three-year follow-up. We surmised at that time that
this may be due to the embryonic nature of some of the TYA services during 2012-2014
and suboptimal coordinated care between PTCs and the networked hospitals. BRIGHT-
LIGHT_2021 aimed to test this theory that over the past decade coordination between the
PTCs and networked hospitals would have improved. This has been reinforced in the
service specification with the formalization of a network of care and TYA leadership and
workforce working across it. As an observational study, we are unable to conclude on the
cause and effect, but increased coordination and communication in care is associated with
better outcomes [58], so this is a plausible explanation. However, we also have to acknowl-
edge that our sample size was considerably lower than our target of 732, and the width of
the confidence intervals may suggest that with a larger sample size statistically significant
differences between categories may have been observed. Therefore, the conclusions and
generalizability are limited.

The additional objective of the study was to evaluate a direct approach to recruitment [34].
We found that this did not increase recruitment; the response rate was 25% of the invited
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eligible invited population and the original method recruited 20% of the eligible diagnosed
population [28]. The reason for the low response is unclear; the BRIGHTLIGHT_2021
survey was revised by our patient group, as was the new recruitment method. Based
on the current experience, we would not advocate for a direct approach without further
investigation of the reasons for low returns. Methods to improve recruitment to research is
no. 3 of the top 10 research priorities identified by the James Lind Alliance joint Patient and
Professional Partnership, reflecting the need to increase the numbers of TYA in research
and generate a robust evidence base to inform care and improve outcomes for TYA [59].
Cancer services have developed over the last decade in England, and this has included
increasing access to clinical trials. Most regions now have TYA research champions whose
remit is to facilitate access and recruitment to research. Recruiting patients through their
clinical teams could now be more successful and it will be interesting to see if this is the
case in the future.

Our study had several limitations. Firstly, we had a response rate of 26%, which
may have introduced response bias. Our response rate of 26% is typical for TYA aged
16-24 years [60-63], and strategies to improve recruitment to research for this group are
internationally recognized. Our study further highlights the criticality of this if we are
to generate an evidence base for care that improves outcomes for this group. To account
for smaller numbers, we adopted a causal inference method with an emphasis on the size
and direction of the effect estimates. We required 10 young people per confounder per
model [64-66] and therefore our sample was sufficient. Secondly, the method of recruitment
to BRIGHTLIGHT_2021 involved patients being discussed at the TYA clinical meeting at
each of the 13 TYA-PTCs in England, and therefore by default, all patients were known
to the TYA team and could potentially have had some TYA care delivered outside of the
adult unit even though they were classified as having no-TYA-care. Thirdly, the review of
the screening logs indicated there were just over ~ 1400 young people screened during
the recruitment period. As there are 2400 new diagnoses in young people every year,
this was considerably lower than anticipated. This could partially be explained by not all
centers being open during the whole recruitment window, and TYA MDTs may potentially
have reviewed fewer young people across their networks than they estimated during the
study design. Fourthly, the results of the two BRIGHTLIGHT studies may not be directly
comparable due to differences in methodology. We were unable to obtain NHS Hospital
Episode Statistics (HES) data due to changes within the NHS Cancer Registry, so patient-
reported place of care was used. The analysis of the 2012 BRIGHTLIGHT study using
patient-reported place of care generated similar results to those using the HES data. Finally,
there is a possibility that the outcome measures were not sensitive enough or did not
accurately measure the nuances that specialist TYA care offers to outcome. Future research
is needed to understand the mechanism of impact to be able to define specific outcomes
that need to be measured to evaluate specialist TYA cancer care. While our study had
several limitations, the strengths included the following: a developmentally homogenous
age range, national representation, altruistic participation, which reduces response bias
(i.e., not incentivized to take part), and increased autonomy with the decision to participate,
as invites were sent directly to young people from an independent organization so there
was also no healthcare professional gatekeeping. We therefore feel our study adds further
to the evidence in support of dedicated cancer care for young people.

5. Conclusions

The international attention that TYA have garnered over the past three decades has
resulted in numerous models of specialist care [12,13]. Qualitative studies continue to
report the value of specialist care for young people with cancer; however, the quantitative
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evaluation of the benefits has so far been lacking. The BRIGHTLIGHT_2021 study showed
no evidence of differences in outcomes related to care delivered between TYA and non-TYA
services in England and this is potentially related to ‘enhanced’ joint care. Gender and
socioeconomic status influenced how care related to QoL. These findings highlight the need
to make services more responsive to social and gender differences among young people
with cancer. Alternative methods should be explored for future evaluations to determine
the benefits of specialist TYA cancer care, especially the value of a TYA workforce who
can bridge between organizations that do not have a specialist TYA environment. These
need to be more nuanced to address the complex and geographically variable nature of
services and the difficulties in recruiting TYA to studies to ensure an adequate sample size.
Exploring the long-term benefits of specialist care is warranted.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/cancers17233868/s1, Figure S1: Matrix representing the causal
diagram explaining confounding variable to enter in the Directed Acyclic Graph (DAG); Table S1:
Characteristics of BRIGHTLIGHT_2021 participants, England, Scotland and Wales (n; %); Table
52: Characteristics of BRIGHTLIGHT_2021, Scotland and Wales only (n); Table S3: Comparison
of summary of outcome scores mean outcomes, standard deviations and sample between by three
Categories of Care 6-months following diagnosis, England, Scotland and Wales; Table S4: Comparison
of Summary of outcome scores, mean outcomes and standard deviations by three Categories of Care
6-months following diagnosis, Scotland and Wales only; Table S5: Results from mixed models
investigating the relationship between categories of TYA care received and outcomes 6-months after
diagnosis for the full cohort; Table S6: Comparison of goodness-of-fit for models including various
interaction terms.
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