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With an average age of onset in the sixth decade,
myeloproliferative neoplasms (MPN) are classified as rare.
While clinical manifestations vary by subtype, high symp-
tom burden and reduced quality of life are frequently
reported [1], with fatigue affecting up to 95% of people
with an MPN [1-3], and often co-existing with mood
related symptoms [2]. In addition, anxiety and depression
are also common [1,4].

Around 10-20% of patients with MPN are adolescent
and young adults (AYA) and are considered a growing
subpopulation [5]. Indeed, it is increasingly recognized
that the AYA oncology population are particularly vulner-
able [6] due to their unique and complex developmental
stage [7]. While the MPN AYA group generally reports a
similar symptom burden to the adults with MPN [8], very
little is known about the psychological impact and man-
agement of AYA with MPN. Understanding psychosocial
issues patients with MPN face are critical given the
demands of cancer, and its treatment is often directly
counter to the developmental needs of the age group
[9,10]. As such, the extrapolation of outcomes from the
older population of individuals with MPN to this younger
AYA population may not be helpful [11].

Thus, our systematic scoping review aimed to synthe-
size the research in the MPN AYA age group (16-39 years)
to determine the psychological impact and relevance of
psychological support for this group. The protocol for
this study was developed using the PRISMA-Scoping
Reviews Checklist [12] and was registered in Open Science
Framework on 26 August 2022 (https://osf.io/7rpy5/). A
systematic search of key databases (Psych Info, Medline,
CINAHL, Embase, Web of Science, Scopus, and the
Cochrane Library) and gray literature servers (MedRxiv,
BioRxiv, Europe PMC, OSF Preprints; oatd.org) of all quan-
titative and qualitative articles published in English (2002
to 12 February 2023) was undertaken. The key search
terms used for all searches were: ‘"MPN’" and: psychological

impact; psychological difficulty; emotional impact; anxi-
ety; depression; psychological screening; rehabilitation;
AYA; psychosocial; and quality of life. We searched the
reference lists of all included studies and systematic
reviews identified in the search for other relevant sources.
Searches identified 5563 articles (Figure 1).

The de-duplicated bibliographic database citations
were uploaded into Rayyan and titles and abstracts were
independently screened by two reviewers (TH and HLR),
and disagreements (n = 1) were resolved through discus-
sion with a third reviewer (DGF). No studies specifically
reported data confined to the AYA age cohort.
Twenty-seven articles were identified as potentially con-
taining additional data due to age-ranges reported.
Following requests for access to raw data, five data
sources [3,4,13-15] were included in the final synthesis
(see Table 1 for characteristics of included studies).

We present findings relating to fatigue, emotional
impact, developmental stage impacts, distress screening
tools, and psychological interventions.

Commensurate with the literature [1,2], data retrieved
suggested fatigue was challenging for AYA and very few
AYA reported having the confidence to manage fatigue
related distress [14]. Fatigue was cited as problematic by
the AYA participants, both in terms of the impact of
fatigue on their life and the need to adjust their work to
take account of the fatigue [14]. How fatigue was handled
by medical professionals was reported to be unhelpful [3]
and to have an impact on under reporting of symptoms
[3]. AYA were uncertain as to whether fatigue was due to
lifestyle or MPN related factors [3,14]. Hand in hand with
fatigue, sleep difficulties were also identified [15]. While
it was difficult to ascertain whether the problems with
sleep were mood related, tiredness, fatigue, and emotional
impact were seen to be closely related.

In terms of psychosocial sequelae, our review indi-
cated that around 20-30% of the AYA population with
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Figure 1. PRISMA 2020 flow diagram of search results.

MPN experienced levels of psychological distress that
would warrant further assessment/intervention [4,14].
This figure is in line with hematological cancers generally
[16], and MPN diagnoses specifically [17] and is concor-
dant with the finding that younger people with MPN
had a higher incidence of both anxiety and depression
than middle age or older people with MPN [17].
Importantly, a sub-analysis of nine AYA responses [14]
to the Patient Health Questionnaire-4, demonstrated AYA
scored across all four severity subscales, indicating a
potential need for universal psychosocial screening of
the AYA population.

Findings identified relevant to the developmental
stage of the AYA with MPN indicated uncertainty around
the future in terms of health status [3] and impacts on
career [14]. AYA with MPN reported differences between
themselves and peers without MPN citing distress in rela-
tion to not being able to do as much as their contem-
poraries [3]. In line with this, almost 50% reported
reducing their hours at work or changing their job due
to MPN [14].

We identified three psychometric assessment tools
across two studies [4,14], used to assess psychological
distress (HADS, DT and problem list and PHQ-4) and one
measure of quality of life (FACIT-Fatigue) containing a
measure of EWB. With lower scores indicating poorer
function, we note the median score of 14 on the EWB
scale is below that of population mean norms (19.9),
and cancer population norms (18.7) [18], and as such
highlight the consideration of specific AYA needs. Of the
tools utilized, the HADS [19] is probably the most
well-established measure and has been used across many
conditions including cancer [20], AYA populations [21]
and MPN [4,17] as a measure of psychological distress.
The financial costs and licensing associated with using
the HADS may rule out the utility of this instrument for
routine use in many institutions. Given the specific needs
of the AYA cancer group [21,22], it is important that
appropriate measures are utilized when screening for
distress. It is noted that validation work on the AYA mod-
ified version of the DT and problem check list [22] has
begun in an international AYA population [21].
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Table 1. Characteristics of studies included in this systematic scoping review.

Measures of

quality of life
and psychological Main findings relevant
Study authors Year Country Design Overall aim Sample size distress to review question
Bradford (PhD 2020  Australia Mixed method To gain insight into  Online survey, FACIT-F (including Over 50% had low
thesis) Online survey and the lived n = 82 (AYA, EWB subscale) confidence in
qualitative experience of n®=11;9 PH4-4 managing emotions
(semi-structured fatigue in MPN. female) around fatigue; one
interview and focus Qualitative, third fell in
groups) n = 23 (AYA moderate to severe
TA n = 1; female; range of
reported in psychological
Bradford et al. distress on PHQ-4.
B31)
Bradford 2023 Australia Qualitative To better Qualitative, - Emotional impact of
et al. [3]? (semi-structured understand the n=23 living with MPN;
interview and focus lived experience AYA n =1 Uncertainty about the
groups) of fatigue future;
TA associated with Impact on
MPN relationships;
Impact on activities;
Poverty of appropriate
support.
Huberty et al. 2019  US.A. Qualitative To explore n = 48 (mean 59 - Positive perception of
[15] Semi-structured individuals with years, SD 10 using mobile phone
interview MPN experiences years) app and helpful in
TA of using a n¢ = 2 (32 years, terms of ‘stress
mobile phone 37 years) management;
app to manage ‘sleep, and
fatigue. ‘distraction’
Intention to
continue to use
mobile phone app.
McFarland 2016  US.A. Cross-sectional survey To examine the n =117, mean HADS AYA with MPN
et al. [4] prevalence of age 57.7 years DT and PL experienced
psychological (SD 14.8) clinically relevant
distress and its ~ n¢ = 14 levels of
relationship with (20-38 years) psychological
clinical and distress which
demographic warranted
variables in psychological
patients with attention.
MPN.
McFarland 2017  US.A. Cross-sectional survey  Preferences for As per McFarland - No AYA with MPN
et al. [13] accepting et al. [4] were taking
treatment for n=14 antidepressants.
anxiety and 50% were happy to be

depression in
patients with

treated with an

MPN.

antidepressant.

The majority would be
happy for their
oncologist to
prescribe an
antidepressant.

TA: thematic analysis; HADS: Hospital Anxiety and Depression Scale; DT: distress thermometer and problem list; FACIT-F: Functional Assessment of
Chronic lliness Therapy-Fatigue; EWB: emotional well-being; PHQ-4: Patient Health Questionnaire-4.

aArticle derived from Bradford [14] PhD thesis.

bAuthors provided survey responses for n = 11 participants in 18-39 years age group.
cAuthors provided qualitative transcripts for n = 2 AYA in 18-39 years age group.
dAuthors provided raw data to enable sub-analysis for n = 14 AYA in 18-39 years age group.

Our review has identified significant gaps in the liter-
ature relating to psychosocial outcomes and interventions
for AYA diagnosed with MPN. The only available data
sourced on psychosocial interventions for MPN [15]
reported qualitative data from two AYA wherein a digital
mindfulness application for fatigue was considered accept-
able and convenient for participants. Both AYA participants
reported liking the ease of the smart phone apps and
the benefits of the app were expressed not in terms of

sleep quality but related to relaxation and distraction [15].
While we are not able to comment further on the char-
acteristics of AYA patients with MPN who might benefit
from psychological interventions, there may be value in
further developing and testing digital health interventions
to support AYA with psychological concerns [15,23].
While available raw data indicated that none of the AYA
participants were taking antidepressants, half (n = 7)
expressed a willingness to accept an antidepressant [13]
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and were happy with their hematologist/oncologist pre-
scribing the antidepressant. Five individuals expressed a
preference to be treated by a mental health professional
rather than their hematologist/oncologist. The importance
of support from family was also demonstrated in qualita-
tive data [3,14] where a majority of the AYA group reported
receiving little or no support from their family indicating
possible unmet support needs for AYA with MPN [14].

In terms of limitations, the data obtained relating to
AYA with MPN represented a low number of participants
which limits the generalizability of the findings of this
review. Nonetheless, the results of the sub analysis were
commensurate with other studies in the AYA oncology
group. We limited data to that provided in the English
language, and recognize the potential cultural biases in
data provided in this respect. However, no studies were
excluded at full text review on this basis. As we set out
to undertake a scoping review of the literature, no rating
of the quality of articles was undertaken.

There are a number of key implications arising from
the review. First, ongoing international collaboration
between MPN researchers, practitioners and organizations
would help to capture optimal sample sizes and further
data of interest, while also potentially addressing current
cultural bias in existing data. Second, there remains a
paucity of access to data related to the AYA population
and we would encourage researchers to examine this
sub-group of AYA in their existent data sets and utilize
FAIR (Findable, Accessible, Interoperable, Reusable) guide-
lines [24] in terms of data stewardship. Third, it would
be prudent for researchers to publish future research
protocols. Such good practice initiatives should help to
develop appropriate hypotheses and develop understand-
ing while avoiding unnecessary repetition and overbur-
dening of research participants. Finally, while Public and
Patient Involvement (PPI) is considered best practice [25],
we note that none of the data arising from studies
included within this systematic scoping review reported
evidence of PPI. Given the positive impacts of PPl [26],
instilling a culture of PPl with investigators conducting
research with AYA patients with MPN would help to
improve the quality and relevance of research.

In summary, this systematic scoping review found no
research specifically related to the psychological needs
of AYA with MPN. Future research must utilize best prac-
tice quidelines in using methodologically appropriate and
transparently reported studies to explore the specific
psychological needs of the AYA cohort with MPN. It is
critical that we understand the prevalence of distress in
this group of MPN patients so that we can appropriately
assess, identify, monitor, formulate, and provide appro-
priate care and treatment for such individuals.
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