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Abstract

Background: Despite improved survival rates, cancer patients often face physical and mental health challenges during
and post-treatment. With cancer care services under pressure, these issues may go unnoticed. Holistic Needs
Assessments attempt to address such problems but can have limited impact, necessitating corresponding interventions.
Automated, personalised text-messaging interventions, successful in health monitoring, may be an effective solution but
evidence is lacking on their integration into cancer care settings.

Objective: To explore the feasibility and engagement in personalised smart-messaging programmes to manage common
cancer-related issues.

Methods: Recruitment occurred via clinician referrals and flyers in cancer care services. Qualitative and quantitative
methods explored engagement data, clinical outcome measures, and qualitative interviews. A workshop involving patients
and referring staff explored factors affecting programme implementation.

Results: Twenty-seven patients enrolled, exhibiting varied engagement levels. Some participants reported symptom
reduction particularly linked to higher engagement. The analysis of qualitative interviews on participant experience of
the programmes resulted in themes related to enrolment rationale, sustaining engagement, and participation outcomes;
and factors facilitating engagement included the practical and psychological dimensions of programme delivery. Twenty-
seven participants responded to 49.95% of messages where responses were possible across 42.90% of enrolled days. The
workshop emphasised the need for improved promotional materials and staff training.

Conclusion: A tailored text messaging intervention shows promise in alleviating cancer-related symptoms, yet enrol-
ment and active engagement remain obstacles. Enhanced promotional strategies are required to increase programme visi-
bility and impact. Further research and integration into routine care are recommended.
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considered directly related to cancer itself can be over-
looked or missed.

Physical and mental health are intertwined, evidenced by
studies showing that being more physically active contri-
butes to better mental health.* This connection is further
reinforced by research indicating the co-occurrence of chal-
lenges in both physical and mental health, such as the rela-
tionship between schizophrenia and metabolic disorders,’
as well as depression and cardiovascular disease.® In the
context of cancer, the impact of mental health can be illu-
strated by the increased cost of care amongst those also
experiencing anxiety and depression.”® Recognising the
significance of this link is pivotal, particularly in the context
of cancer care.

Patients experiencing comorbid mental and physical
health problems may face poorer clinical outcomes and
reduced ability to effectively address physical symptoms,
resulting in a lower quality of life, compared to those with
multiple physical health conditions alone.” Unfortunately,
only patients presenting with more severe psychological
or physical health problems are typically referred for
specialist support, whilst lower levels are often dismissed
as common aspects of the cancer experience.’

The National Institute for Health and Care Excellence'’
suggests a four-step model for mental health care in the UK.
Step 1 represents low-intensity interventions and resources
that are openly available to all patients, with steps 2, 3 and 4
typically requiring greater involvement of professionals
with specialist training. However, given that screening for
psychological distress is not routine practice in cancer
care and clinical judgement tends to be poor, lower intensity
interventions can be missed or difficult to access, with
nearly three in 10 surveyed cancer patients having encoun-
tered mental health issues, yet only one in 10 seeking guid-
ance from a mental health professional.''

Presently, Holistic Needs Assessments (HNAs) are
widely employed and nationally mandated in the UK NHS
to identify and address the physical and psychological chal-
lenges faced by patients in cancer care.'* Despite this, recent
reports indicate that only a quarter of cancer survivors in the
UK underwent a HNA."> Amongst those who did, some
encountered difficulties expressing psychological concerns,
fearing they might be perceived as unable to cope.'*
Furthermore, a recent trial illustrated that HNAs alone do
not adequately support patients’ difficulties, emphasising
the need for additional support measures beyond HNAs."?

Technology, specifically automated smart text messa-
ging, has been increasingly used to support symptom man-
agement and self-care.'® Previous research demonstrates
that smart text messaging can effectively be used to monitor
and enhance treatment engagement and treatment attend-
ance in long-term conditions such as diabetes.'”'®
Strategies supporting the messages may also be provided
in the form of interaction with a care professional to support
enrolment'® or focus on patients’ goals®® although for the

latter, those interactions did not affect engagement.
Current understanding of key active ingredients to smart-
messaging interventions suggests that supported enrolment
of programmes enhances engagement, and that more perso-
nalised smart messages are more effective.?' 2

Initial evidence suggests that smart-messaging interven-
tions may be effective in cancer care to support engagement
in a group mindfulness programme which reported signifi-
cantly lower dropout and significantly greater improvement
in depressive symptoms compared to those who did not.**
The same text messaging technology was also employed
to prevent relapse in individuals with multiple physical
and mental health comorbidities who had health-related
anxieties. It resulted in a 25% greater improvement in out-
comes over 12-month follow-up compared to those not
receiving messaging support.”> However, there is little
understanding of how such smart-messaging interventions
could work in cancer care settings, across the whole treat-
ment pathway.

Due to low completion and follow-up rates, HNAs may
have limited impact in facilitating support for patients with
non-urgent concerns.'>*® Moreover, there is a need for a
stronger connection between assessment and outcomes
through targeted measures to address patient difficulties.*’
Therefore, there arises potential for easily initiated and
implemented text messaging programmes, which could
offer a straightforward intervention to address issues that
may be difficult to apply in the existing care pathway.

Methods

Study design

A design integrating qualitative and quantitative methods to
explore engagement and outcome data, alongside qualita-
tive interviews to explore participant experiences of receiv-
ing a personalised smart messaging programme. The design
was selected to provide both quantitative measures of
engagement and qualitative insights into participant per-
spectives, ensuring a comprehensive understanding of pro-
gramme efficacy. After recruitment completion, a workshop
was conducted to better understand factors affecting patient
enrolment and engagement, with a range of stakeholders
attending including cancer care staff and patients with
experience or knowledge of the smart messaging pro-
grammes. This workshop included a diverse range of stake-
holders, such as cancer care staff and patients, to capture
varied perspectives on the programmes.

Programme participants and recruitment

Participants included English-speaking patients aged 18
years and older who were receiving cancer care regardless
of the type or stage of cancer, and experiencing commonly
reported challenges that could be addressed through one of
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the programmes. This included programmes for pain, nau-
sea, fatigue, anxiety, low mood, or sleep problems. The pri-
mary trigger for signposting or recommendations from a
CNS was often the completion of a Holistic Needs
Assessment, which may occur at various points in the
patient journey—from diagnosis to discharge. Having a sig-
nificant cognitive impairment or severe mental health con-
dition preventing meaningful engagement with the
programmes were exclusion criteria. The recruitment tar-
gets for the four-month recruitment period were: 50 patients
to be enrolled in one of the programmes; 25 to consent to
take part in the service evaluation; and 13 to be interviewed.

Participants were recruited across the East Midlands
through two primary methods: (1) indirectly, by introducing
the project via email to 204 staff members who attended a
Level 2 psychological skills training session offered to can-
cer care staff in the East Midlands. This involved describing
the programmes, their aims and potential benefits, talking
staff through the enrolment process, and encouraging staff
to offer this to eligible cancer patients; and (2) direct and
indirect engagement with various services, introducing the
programmes to staff and patients in hospitals, wellness
and Macmillan information centres through presentations
and flyers during handovers and team meetings. The pro-
gramme flyers were distributed and placed strategically in
relevant areas during hospital visits, ensuring visibility
and accessibility for both patients and staff. Through this
method, 114 staff members, and 31 patients were reached.

NHS cancer care professionals from the East Midlands
region, comprising two cancer nurse specialists, two cancer
coordinators, and a quality improvement officer for patient
experience and engagement, integrated discussions about
messaging programmes into their regular patient care prac-
tices. This integration was especially notable during HNAs
or when patients reported symptoms relevant to any of the
programmes. Upon enrolment in a programme, participants
received an introductory text message through the text mes-
saging intervention outlining the study, accompanied by a
link directing them to an online participant information
sheet and consent form.

The workshop aimed to involve cancer care staff who
were aware of smart-messaging programmes after attending
psychological support skills training delivered by the
East Midlands Cancer Alliance Videotherapy Service.
Additionally, discharged cancer patients who had been intro-
duced to the programmes and consented to post-discharge
contact for involvement in research, were also invited. In total,
204 staff members and 14 discharged patients were contacted.

Intervention: personalised smart-messaging for
common cancer-related problems

This is a pragmatic system level intervention that delivers
personalised smart text message support addressing

common cancer-related issues across cancer care service.
It included six programmes that ran for six-to-eight week,
aligned with frequently identified concerns from HNAs:
anxiety, low mood, sleep, pain, nausea, and fatigue.
These programs were designed based on NHS interven-
tions, incorporating tools recommended by NICE that are
tailored to address specific concerns.

Text messages relevant to the enrolled programme were
received daily or every other day. Content included
psychoeducation and strategies based on Cognitive
Behavioural Therapy (CBT) and Acceptance Commitment
Therapy (ACT) approaches commonly used in one-to-one
cancer therapy, lifestyle advice in accordance with NHS
guidelines, and links to relevant NHS-approved webpages,
audio files and videos. Audio and video resources were
selected based on their brevity to facilitate ease and likeli-
hood of use and were compiled on an informational web-
page that participants were directed to at the start of the
programme to aid access targeted by each smart-messaging
programme.

Patients received one initial message each day designed
to introduce a topic and generate interest. They could trigger
a ‘smart’ feature of the programmes by replying with speci-
fied keywords to request additional details or engage further
with the topic, and consequently receive up to three more
messages which often included a weblink. Participants
had a 90-min window to reply to each text and those who
wished to discontinue the programme could text “STOP”
to cease messages (see Supplementary Material 1 for
more information).

Another key ‘smart’ feature was weekly check-in ques-
tions which recorded patients’ problem severity in relation
to target symptoms. Trends in these scores were monitored,
and personalised replies to these check-ins were triggered
based on these trends.

In this way the ‘smart’ programmes tailored responses to
the level of problem severity and amount of guidance
requested, allowing personalisation of the programmes des-
pite the broad scope of content required for an intervention
aimed at a varied population (see Supplementary Material 1
for more information and example of the messages).

Participants measures

Engagement data included the percentage of patient
responses out of the maximum possible responses, the dur-
ation of participant activity (measured by the number of
days they sent a text reply compared to the total number
of texts where a response was possible), and the proportion
of participants who withdrew from the programmes.

Emotional well-being was evaluated pre-, post- and at
four-week follow-up from date of consent using the
PHQ-9, GAD-7, FACT-G7, and EQ5D-5L, validated tools
with established psychometric properties (Supplementary
Material 2):
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e PHQ-9: Patient Health Questionnaire, to evaluate
symptoms of depression by assessing the recurrence
of distress over nine items (e.g., “little interest or
pleasure in doing things”) within the preceding two
weeks scored on a scale from 0 (“not at all”) to 3
(“nearly or all the time”), with total scores ranging
from 0 to 27, whereby a score of 10 is the threshold
for moderate depression and our minimum score for
participant inclusion in the trial.?®

e GAD-7: Generalised Anxiety Disorder, to evaluate
symptoms of anxiety by assessing the recurrence of
distress over seven items (e.g., “not being able to
stop or control worrying”) within the preceding two
weeks scored on a scale from 0 (“not at all”) to 3
(“nearly or all the time”), with total scores ranging
from 0 to 21, where 21 indicates severe anxiety.?’

e FACT-G7: The Functional Assessment of Cancer
Therapy, to assess participants’ quality of life, with
seven subscales (e.g., “I am able to enjoy life”)
each scored from 0 (“not at all”) to 4 (“very
much”) with total score varying between 0 and 28
where higher scores indicate better quality of life,
wellbeing and satisfaction thereby providing an indi-
cation of the impact of cancer and cancer treatment
on participants’ life.

e EQS5D-5L: To measure health-related quality of life,
assessing five dimensions including mobility, usual
activities, pain/discomfort and anxiety/depression
through selecting the most appropriate level out of
five where level 1 is “no problem”, for each
dimension.*°

The PHQ-9 and GAD-7 have internationally established
cut-offs for clinical severity of <10 and <8 respectively;
changes in score of <6 (PHQ-9) and <4 (GAD-7) are
deemed the minimum clinically important difference.?®
These are applied across NHS services for the determin-
ation of care provision. The FACT-G7 and the EQ5D-5L
do not have established clinical cut-offs, but higher scores
are reliably found to indicate better quality of life.

All applicable tools and questionnaires used in this study
were either publicly available or used with permission from
the respective copyright holders.

Procedure

After enrolling but before commencing a programme, parti-
cipants were informed about the service evaluation via text
and prompted to respond to receive a link to the participant
information sheet and consent form for the service evalu-
ation, with the option to consent for a qualitative interview.
The one-to-one semi-structured telephone interviews were
conducted within a week of programme completion by a
male research assistant (CB) with an MSc in psychology
and experience in conducting qualitative interviews and

analysis. The research assistant was independent of care
delivery and had not had any contact with the participants
before participation in the study. The interviews were
recorded and transcribed verbatim.

Participants who had enrolled in a programme and con-
sented to participate in the study were sent a link to online
questionnaires pre- and post-programme, and at four-week
follow-up. Those who withdrew from the programme by
texting “STOP” were not considered to have withdrawn
from the study. To withdraw from the study, participants
could contact the team directly.

Following the interviews, to better understand the
poorer-than-expected uptake, an online workshop took
place 10 weeks after recruitment completion. It was facili-
tated by a Research Assistant (CB) and by a Clinical
Psychologist (JR) and detailed notes were taken throughout.
The Clinical Psychologist led the workshop by asking ques-
tions to generate a practical discussion as described by
Rogers (2010). Using this approach, the workshop was
divided into two segments. Initially, the interim findings
of the study were presented to the group, followed by a dis-
cussion phase delving into specific themes. This format also
provided an opportunity to gather broader feedback.

Method of analysis

Quantitative analysis. Four outcome measures were employed
to assess changes from baseline to programme completion
and follow-up. Reliable change criteria were applied to iden-
tify participants achieving statistically reliable changes in
their scores on these outcome measures. Criteria for PHQ-9
and GAD-7 were based on Gyani et al.,>' whilst criteria for
FACT-G7 and EQ5D-5L were derived from calculations fol-
lowing the method of Jacobson and Truax,*? using standard
deviation (SD) values observed at baseline in our own sample
and reliability values cited from studies by Mah et al.*® and
Long et al.**

Data analysis focused on the proportion of participants
achieving statistically reliable change (improvement or
deterioration) in the outcome measures. This was deter-
mined by comparing each participant’s scores from baseline
to completion and from baseline to follow-up against the
reliable change indices for each measure. Participants
were categorised as “Improved”, “No Change”, or
“Deteriorated” based on these comparisons. Secondary,
group-level (average) changes were also computed. Effect
sizes for the changes observed were expressed as standar-
dised mean differences (Cohen’s d), with associated 95%
confidence intervals to assess statistical significance.

Engagement with the smart messaging system was quan-
tified by the response rate to messages that allowed replies.
Spearman correlations were computed between the percent-
age response rate and change in outcome scores to explore
the strength and direction of the association between messa-
ging engagement and outcome changes.
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Qualitative analysis. The semi-structured interview topic
guide was adapted from the change interview schedule®
and aligned with the study aims. Consequently, the inter-
views encompassed areas such as decision-making regard-
ing enrolment, the experience of the intervention, its
effects, and potential areas for enhancement.

Interview transcripts were analysed using an inductive
thematic analysis in NVIVO software, following Braun
and Clarke’s stages of analysis.*® After initial transcript
familiarisation, two researchers (CB and AK) coded
one-third of the total number of transcripts. A consistent
coding method was achieved, and one researcher (CB) com-
pleted the remaining coding, before organising the data into
broad themes, whilst maintaining a reflective log. Regular
theme discussions between researchers (CB and AK) with
additional peer debriefs with the research lead (JR) ensured
a robust theme development process whilst keeping the-
matic analysis organised such that it could be traced back
to the original data.*>*7 An independent third analyst (PP)
conducted an independent audit of the analysis produced.
During this process, any disagreements were addressed
through discussion to maintain consistency in coding. If
unresolved after further discussion, the research lead (JR)
intervened to make the final decision.

In qualitative research, ensuring trustworthiness is salient
to establishing the validity and reliability of the study’s find-
ings. The concept of trustworthiness encompasses several key
criteria: credibility, transferability, dependability, and con-
firmability.*® These principles were integrated into the study
to maintain rigor and enhance the credibility of the analysis.

Credibility. Triangulation: Data triangulation was achieved
through the involvement of multiple researchers (CB, AK,
and PP) in the coding and thematic development process.
This helped ensure consistency and validity across different
perspectives.

Peer Debriefing: Regular discussions between the
researchers (CB and AK) and the research lead (JR) ensured
that the themes developed accurately represented the parti-
cipants’ experiences.

Member Checking: The study involved participant valid-
ation of the findings during the interpretation phase to
ensure the results accurately reflect their perspectives.

Transferability. Description: Contextual information about
settings was provided, allowing readers to assess the applic-
ability of the findings to similar populations or settings.
Sampling Strategy: A clear description of the sampling
process ensured that the findings may be transferred to other
contexts where similar research questions or interventions

may apply.

Dependability. Audit Trail: All decisions, from data collec-
tion through to analysis, were thoroughly documented to

ensure transparency. An independent third analyst (PP) con-
ducted an audit of the analysis to verify the process.
Methodological Rigor: The coding and thematic devel-
opment process was clearly documented and reviewed at
multiple stages to maintain consistency across the study.

Confirmability. Reflexive Journaling: Researcher (CB)
maintained a reflective log throughout the analysis stage
to document thoughts, biases, and any decisions made dur-
ing this process, which ensured objectivity.

Discrepancy Resolution: Any disagreements in coding
or theme development were resolved through discussion
between the researchers, with the final decision made by
the research lead (JR) to ensure objectivity and consistency.

By incorporating these strategies into the research pro-
cess, the study aimed to enhance its trustworthiness and
provide robust, reliable findings that can be confidently
applied in future research and practice. Besides, reporting
followed the 32-item Consolidated Criteria for Reporting
Qualitative Research (COREQ;*® Supplementary Material 3).

Workshop. To inform the topic guide for the workshop
(Supplementary Material 4), a team including a researcher,
three clinical psychologists, an assistant psychologist and a
psychology undergraduate student, held a Responsible
Research and Innovation (RRI) session wherein they split
into two groups of three and discussed each of the sections
of the RRI framework®® within their group and then all
together, with the programme enrolment and engagement
in mind. They designed questions aimed at helping to better
understand barriers and facilitators to the process of signing
up for smart-message programmes, alongside questions
designed to gain a greater understanding of factors that
may affect ongoing engagement with programmes. The
workshop outputs were summarised from the notes and
categorised into themes in the results section.

Ethics approval

Aligned with UK Health Research Authority assessment
criteria, this study was deemed to be a service evaluation
that did not require ethical approval. Participants were not
allocated to conditions different to usual service delivery,
data were collected as part of routine clinical practice, and
the study was not designed to be generalisable. The evalu-
ation was registered with the host NHS organisation.

Informed consent was obtained from all individual parti-
cipants included in the study. All participants provided writ-
ten consent to participate for the surveys and verbal consent
for the interviews, which was audio recorded, before the
interview commenced.

Results

Twenty-seven patients enrolled in one of the programmes
during the recruitment period of four months, of whom 15
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consented to take part in the service evaluation, and 12 to do
the additional interview, with six of them attending (see
Table 1 and Supplementary Material 5). The mean inter-
view length was 19 min (range: 15-29 min). Half of the
interviewed participants were female, with a mean age of
56 (SD =8.0). Interviewed participants were mostly part-
way through or had completed chemotherapy at the time
of enrolment, except for one participant who was not receiv-
ing active treatment.

Quantitative findings

Engagement. Of 27 patients signing up for a smart-
messaging programme, 23 completed their programme
(85.2%). On average patients responded on 38.30 occa-
sions, constituting 49.95% of all messages where responses
were possible. On average, participants were on a pro-
gramme for 24 days, participants responded on 13.60
days (42.9% of days engaged) while enrolled on a smart-
messaging programme (see Table 1).

Outcome data. Participants reported improvement in
PHQ-9 scores across time points (baseline M=11.5; com-
pletion M =38.6; follow up M=5.9) with a large effect
size (1.3). Twenty-two per cent and 57% of participants
reported reliable improvement upon completion of the pro-
gramme and at follow-up respectively. Improvements in
GAD-7 scores were also reported (baseline M =8.7; com-
pletion M=6.6; follow up M="7.2)with a small effect
size (0.2). Thirty-three per cent and 22% of participants
reported reliable improvement at programme completion
and follow-up respectively. Whilst 22% of participants ini-
tially experienced worsening GAD-7 scores post-
programme completion, this was rectified by the time of

follow-up (described further in section 4.1.3). Regarding
quality of life, as measured by FACT-G7 and EQ5D-5L,
improvements were observed at programme completion
and persisted through follow-up, characterised by a moder-
ate to large effect size (refer to Figures 1 and 2 for details).

Association between engagement and outcomes. Taking
response rate to messages allowing replies as an indicator
of active engagement, we examined correlations between
response rate and change in outcome scores. Examining
changes from baseline to completion and follow-up, associa-
tions were observed to be in the desired directions: greater
engagement appeared to be associated with greater reductions
in depression (PHQ-9) and anxiety (GAD-7), and with greater
increases in quality of life (FACT-G-7) and health state
(EQ5DS5L). However, although point-estimates for most rela-
tionships were of moderate-to-large magnitude (where coeffi-
cients >.10="small’, >.30 = ‘moderate’, and >.50 = ‘large’),
limited power (68 paired observations) meant that most esti-
mates were not statistically significant. Exceptionally, there
was a significant association between engagement and
GAD-7 change from baseline to follow-up: Participants
who engaged more actively with smart messaging tended to
show greater reductions in anxiety at follow-up (Table 2).

For the 22% of participants who initially showed reliable
deterioration on the GAD-7 from baseline to completion, it
was notable that they showed relatively high levels of
engagement with the messaging system (with 69-89%
adherence, based on the rate of responding to messages
allowing replies). Deteriorations in anxiety appeared transi-
ent: by the point of follow-up, both deteriorations had
resolved (relative to baseline GAD-7 scores, one participant
showed no change and one ultimately showed reliable
improvement).

Table I. Summary of enrolments and engagement per programme.

Anxiety 15 (3) 9 (1) 3
Low mood 3(0) 1 (0) |
Fatigue 41 41 2
Pain 2 (0) 1 (0) 0
Sleep 3(0) 0 (0) 0
Grand Total / 27 (4) 15 (2) 6

Overall Mean

1047 456 43.55% 436 460 36.70%
248 202 81.45% 78 64 82.05%
136 126 92.65% 54 45 83.33%

66 42 63.64% 26 15 57.69%
199 66 33.17% 105 33 31.43%
1696 892 52.59% 699 317 45.35%

SE: Service evaluation; M: Mean; n: Number.
?Enrolled in a programme: treatment as usual.
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Baseline to Completion (n = 9)

I

PHQ-9

GAD-7 a% B
FACT-G-7 100%
£Q-5D Index 0 22% |
m Deteriorated Unchanged = Improved

FACT-G-7

EQ-5D Index

Baseline to Follow-up (n =7)

PHQ-9 43% B-7L7]

GAD-7

|

m Deteriorated Unchanged = Improved

Figure |. Proportion of participants with deteriorated, no change, or improved outcomes at post-programme versus follow-up.
Note. Reported ns reflect participants with paired observations; due to missing data at some timepoints, these ns are lower than
completion ns in the Consort diagram. Established reliable change criterion values were used for the PHQ-9 (absolute changes >6) and
GAD-7 (>4; Gyani et al,, 2013). Reliable change criterion values were computed for the FACT-G7 (>5) and EQ-5D (>0.22) applying
the method outlined by Jacobson and Truax (1991). These calculations used the standard deviation values observed at baseline and
reliability values cited from studies by Mah et al. (2020) for the FACT-G-7 and Long et al. (2021) for the EQ-5D. Individuals who
showed a reliable change were classified as either ‘improved’ or ‘deteriorated’ based on whether their change indicated a move

towards better or worse functioning, respectively.

Change from baseline to completion

i

PHQ-9 1

1

N

GAD-7 :

4

1

FACT-G-7 i

N

1

EQ-5D Index : -

1

1

1

1

= 0 Effect Size ' 2 3
Change from baseline to follow-up

i

PHQ-9 1

1

N

GAD-7 Il

4

1

FACT-G-7 T -
1
1
EQ-5D Index : -

1

1

1

1

N 0 Effect Size ! 2 3

Figure 2. Average effect sizes by outcome: change from baseline to completion and from baseline to follow-up.

Note. Error bars represent 95% Confidence Intervals. Where error bars do not cross 0 (the possibility of no effect), there is a
statistically significant effect (change in outcome from baseline). Effect size is expressed as standardised mean difference (SMD;
calculated as Cohen’s d), where 0.20 ="small,” 0.50 = ‘moderate,’ and 0.80 = ‘large’ magnitude of effect.*!

Qualitative findings

To understand the engagement and the perceived outcomes
of the programmes from the participants’ perspective in one
of the programmes, three themes, divided into eight sub-
themes, were identified from the qualitative interviews.
Themes and subthemes are reported below with illustrative
quotes with the participant number and the programme they

enrolled (A =anxiety, LM =low mood, F=fatigue). See
Table 3 for a summary of the themes and sub-themes.

Theme | — rationale for enrolment. Participants reported
various reasons for signing up for smart-messaging pro-
grammes, including expectation of benefits, the straight-
forward enrolment process, or as a means to address
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Table 2. Spearman correlations between smart-messaging engagement (% response rate to messages received) and outcome change

scores.
Coefficient —0.50 —0.64 —0.46 —-0.8I
p-value 0.204 0.173 0.251 0.050
n 8 6 8 6

0.42 0.09 0.29 0.62
0.300 0.872 0.493 192
8 6 8 6

Table 3. Summary of themes and sub-themes.

Initial impression Practical fit with Personal impact

and enrolment participant of participation
process lifestyle
Hope for recovery  Psychological Enablers to
dimension change
Waitlist for other ~ Engagement
therapy hindrance

their difficulties until they could access more formal
treatments.

Initial impression and enrolment process. Upon learning
about the programmes, participants found the concept inter-
esting, feeling that support was available to them and
expressing a desire to enrol at their earliest opportunity.
They generally perceived the enrolment process as easy.
However, participants who learned about the programmes
through flyers expressed concerns about potential charges
for receiving text messages and had uncertainties about
whom to approach for clarification. Staff support, such as
providing programme explanations, further facilitated the
enrolment process.

“I had had a chat with [staff member] then yes I think, “Had I
just seen it on a piece of paper then I would not have intrigued
and probably fascinated [...] but at least because I had the
opportunity to speak to [staff member] I have felt excited
that it was going to happen, [...]  understood what was coming
out from it.” (001-A)

Hope for recovery. Above all else, participants exhibited
a strong hope of improvement from their current situation,
primarily due to the challenges they faced in managing their
symptoms, rendering the programmes relevant to their

situation. They saw the programmes as a fitting solution,
whether as a standalone treatment or to supplement other
treatments. This sense of desperation stemmed from their
willingness to try anything to alleviate the symptoms tar-
geted by the programmes; for them, the programmes were
the last resort.

“When [oncologists] turn round and say, there’s nothing we
can do, [...], that’s when you start losing faith really about it.
[...] 'm open to anything really” (004-F)

Waitlist for other therapy. Furthermore, the programmes
appeared to be a suitable option for participants who were in
the midst of waiting for other interventions, which could
potentially entail several weeks or months of delay.

“I think in the beginning I was very very low and I had to wait
for the counselling” (005-LM)

Theme 2 — sustaining engagement. Participants discussed fac-
tors that facilitated their active participation in the pro-
grammes, motivating them to respond to text messages to
gain further information from the programmes. Specifically,
the programme’s format and its method of delivery were
highly practical, and when combined with psychological
aspects like feeling understood, it enhanced participant
engagement. Nevertheless, barriers to engagement were also
reported, primarily the limited 90-min window for responding
to text messages.

Practical fit with participant lifestyle. 1t was highlighted
during interviews that a strength of the programme delivery
was its flexibility. The programmes conveniently fitted into
participants’ routines without much intrusion, even for
those with a busy lifestyle, given its remote delivery. In add-
ition, the ability to access the information whenever they
wished to, even after completion of the programme gave
more flexibility in their level of engagement.

“You didn’t need to pick up the phone and ring the doctor
about it, but it was there and it was comforting to know that
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[the programme] was going to text or Flo [the programme’s
pseudonym] did text and if I wanted to answer I could answer
and if I didn’t want to answer I didn’t need to.” (001-A)

Participants found the delivery to be “straightforward and
easy to understand” *“ (002-A), and the incorporation of
YouTube videos with subtitles enhanced content accessibil-
ity and diversity.

“It wasn’t just one thing like a text to give you information, it
was also good to watch videos as well because sometimes I can
be visual more than just reading something, its good to see dif-
ferent ways of doings things” (006-F)

Participants expressed satisfaction with the information
delivery, noting that it was “nicely spread over the time per-
iod” (003-A).

Psychological dimension. Although participants reported
that they did not “always want to talk to a person about
your problems” (003-A), they felt a sense of being under-
stood. Their symptoms were acknowledged and validated,
which was sometimes a departure from their experiences
with healthcare professionals who they felt didn’t prioritise
their concerns. The texts acknowledging their symptoms
gave participants the perception of the programmes having
a human touch as if they were being provided access to
healthcare professionals with expertise for one-on-one
discussions.

“Having someone there you know to talk to, even though
they’re not there is, makes a difference and [ know it’s a texting
service but it’s like talking to a healthcare professional isn’t it?
One that believes you when you tell them what the symptoms
are.” (004-F)

A key element that fostered engagement with the text mes-
sages was intrinsic motivation. Participants found that the
programmes gave them a sense of purpose, providing some-
thing to focus on or contemplate. Participants interviewed
felt inspired to respond to as many texts as possible to maxi-
mise the benefits derived from the programmes.

“It made me want to do it to obviously go through, I didn’t
want to just do bits here and there I did want to complete the
whole course because otherwise I didn’t think it was worth
joining if I didn’t see it through.” (002-A)

Engagement hindrance. The primary obstacle to engage-
ment, mentioned in all interviews, was the 90-min window
for responding to text messages. Participants expressed
emotional responses such as concerns about not being avail-
able or “feeling pressured” (002-A), such as when they
were in the hospital, which led to missed responses. Some
participants were concerned about missing messages, with

one person feeling “a bit angry with myself’ (Participant
006-F) when missing a text message. Participants suggested
selecting the message delivery time, setting reminders
within the 90-min window, or extending the response win-
dow to three or even 24 h.

“There were only a couple I missed because I was busy, I was
driving, and you’ve got 90 min to reply, or to respond and if
you don’t respond then that’s it for that day.” (004-F)

Additional programme features reportedly reduced engage-
ment. The weekly questionnaires including goal setting and
clinical measures seemed redundant, as some participants
felt that “you were finding it wasn’t changing enough on
a weekly basis” (005-LM). Certain individuals also found
some skills to be too challenging.

“They said drain your mind of all-sorts, no that’s not possible, I
can’t do that. Who can do that? Well maybe some people can, |
can’t. I’ve always got to be thinking of something.” (004-F)

Finally, external factors beyond participants’ control may
have influenced engagement.

“I did try to to start with until March when my mum got taken
ill and then I couldn’t, and then I sort of lost track where I had
got to” (002-A)

Theme 3 — outcomes of participation. Participants reported
the positive impact that engaging with the programmes
had on their symptoms and life in general, whilst also
reflecting on the factors that facilitated the changes.

Personal impact of participation. Participants observed
symptom reduction and improved symptom management,
finding the programmes helpful. Beyond addressing the tar-
geted symptoms, they also reported increased motivation
and the ability to engage in additional activities, such as
socialising, which was beneficial. As a result, the pro-
grammes empowered participants to “move on with the
rest of my life “ (001-A).

“I am a lot better than I was, I’'m not as fatigued, I don’t overdo
myself, I carefully plan what I am doing because of it. [...] I
can do a little bit more with my family when I feel like it, I
have a little bit more energy. I am glad because I’ve got a lot
of grandchildren, so I spend a lot of time with them.” (006-F)

Enablers to change. Participants discovered valuable tips,
techniques, and information within the programmes that
guided them and prompted positive changes, with an
emphasis on planning implementation for change. Since
the content was delivered directly to their phones,
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participants perceived it as “kind of a personal approach “
(Participant 003-A).

“I liked the goal setting because I’'m a very busy person, [and]
you have to explain how you are going to set this goal and what
changes you are going to do it, and [...] it makes you make sure
you actually set it then.” (001-A)

Nevertheless, certain changes were also influenced by
external factors, such as undergoing counselling or experi-
encing life changes like going into remission or reducing
medication with side effects.

“I feel stronger than I did eight weeks ago in my mind but then
that’s because I’ve probably had a CT scan and I’'m now clear,
I’ve seen the doctor and I've finished by treatment so I don’t
take tablets every day.” (001-A)

Workshop

The two-hour workshop was attended by five discharged
patients (who previously received specialist psychological
therapy in cancer care and had previously used or were
introduced to the smart-messaging programmes), and four
staff members (who were aware of the programmes follow-
ing participation in psychological skills training for cancer
care staff).

Overall, workshop attendees perceived the programmes
as a valuable service. However, they were viewed as under-
promoted as there was insufficient awareness and under-
standing amongst staff and patients about the programmes
and their potential advantages such as being offered imme-
diate patient-led intervention, with the potential to bridge
the gap between treatments. This under-promotion may
explain low sign-up levels.

Promotional materials. Attendees reported that flyers should
be made more visible and their content clearer through
stakeholder collaboration. Diverse populations could be tar-
geted with tailored language and design, also applicable to
programme content. It was suggested that using posters at
GP surgeries, religious institutions, and community hubs
may be a strategic approach to further reach a diverse group
of patients.

Integrating short video clips featuring programme expla-
nations and patient feedback when introducing the interven-
tion directly to staff or as part of level 2 training was
suggested to address staff concerns including simplicity,
free access and lack of human contact thereby encouraging
them to promote the programmes. These videos could also
be available through the flyer via a QR code to reach
patients directly.

Participants proposed that including flyers in patient
information packs at the point of diagnosis could enable
patients to choose to sign up autonomously when they

find it relevant, with the option to review during follow-up
appointments with staff for further exploration. It was high-
lighted that the information must be current through
ongoing communication with services.

Improving enrolment through cancer care staff. Staff only
recognised the value of the programmes after hearing
patients discuss their benefits, with less value placed on
them when only described at Level 2 psychological skills
training. Allocating more time for programme presentations
at training and incorporating short video clips with patient
testimonials were suggested routes to highlight benefits.
Even if in doubt, patients expressed that staff should men-
tion the programmes due to the scarcity of services, as
some patients are willing to explore any option available
to them.

To enhance staff understanding of what programmes
involve and confidence in informing patients, participants
recommended encouraging staff to sign up for one of the
programmes themselves or access a brief version during
training. This programme could focus on a topic other
than cancer to showcase benefits to them. It was highlighted
that whilst staff are mindful of overwhelming patients with
information, discussing programmes in HNAs as a standard
practice was another suggested promotion opportunity.
Alternatively, an automatic enrolment option was consid-
ered, requiring them to opt out if they prefer not to receive
the intervention. Patients believe that this approach would
ensure programme awareness.

Discussion

There is limited evidence on openly available interventions
to support patients in cancer care who are experiencing
cancer-related problems, raising the question of whether
further development is needed. To address this gap, our
study explored engagement, outcomes and qualitative
experiences for 27 participants who used one of six perso-
nalised smart-messaging programmes that targeted com-
mon impacts of cancer. Participants reported
improvements in anxiety, depression and quality of life dir-
ectly after the intervention and at 4-week follow-up.
However, data revealed significant variations in participant
engagement.

Qualitative findings suggest that implementing strategies
to boost enrolment may involve promoting programmes to
relevant services and patients, as well as integrating the
intervention into standard cancer care. For instance, incorp-
orating the intervention into informational brochures for
patients in cancer care may prove to be an effective
approach. The promotional material co-produced with
patients may include testimonies and be more inclusive of
minorities. Additionally, actively training cancer care staff
in psychological skills, accompanied by firsthand
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experience with the programmes, serves as another avenue
for promoting the intervention.

Previous research

The findings indicate that engagement was a predictor of
improved clinical outcomes, highlighting the positive
impact of the programmes. This finding is novel, as previ-
ous studies on text message interventions had not estab-
lished a connection between engagement and outcomes.
This echoes previous research on digital intervention such
as a digital mental health intervention for trauma recov-
ery.*? A systematic review of digital mental health interven-
tions suggested that engagement in intervention predicts
outcomes regardless of the intervention type (guided/
unguided), diagnosis status and mental health condition tar-
geted.*> This underscores the significance of prioritising
engagement when implementing such interventions.

Our engagement findings align with observed patterns
from previous research such as varying levels of engage-
ment between participants and a small subset of “high enga-
gers” contributing to increasing the overall engagement
percentage.'”'®** Nonetheless, overall reported engage-
ment was lower compared to other studies (Redfern et al.,
2016; Zhang et al., 2018). Previous research focused on
adolescents and young adults, a noteworthy factor given
the association of younger age with increased engagement
in text messaging interventions®> whilst incidences of can-
cer increase with age, peaking at aged 85-89 years.*
Furthermore, Zhang et al.'® noted that females exhibited
higher levels of engagement than males. Although we did
not report the participants’ sex, except for qualitative inter-
views, this difference in engagement based on gender was
noteworthy. This suggests that the demographics of the tar-
geted population may be an important consideration when
devising strategies to improve engagement.

Additionally, Zhang et al.'” reported that engagement var-
ied depending on the type of message, such as those querying
about personal experience resulted in higher engagement,
whilst our programmes focused on psycho-education. This
indicates that text format alone was not the sole determinant
for high engagement. Besides, their programmes offered
more interactive features, allowing participants to ask ques-
tions creating a two-way communication which is a reported
factor of engagement.”> Here, the two-way communication
was restricted to specific keywords. As such personalisation
of the messages that focus on the patient experience may fur-
ther improve engagement.

Despite its significance for the success of digital health
interventions,*® research on the enrolment process of text
messaging interventions is scarce. Increased support and
face-to-face contact with providers have been identified as
factors that enhance engagement and enrolment,?* with an
emphasis on the supporting role of clinicians for recruit-
ment and enrolment.*” Vluggen et al.’s.*’ findings suggest

that integrating the programme into routine consultations
and supporting patients with enrolment by providing infor-
mation, addressing queries, and explaining the benefits may
enhance intake. Our workshop echoes the crucial role of
care staff in the enrolment process, to present the pro-
grammes and address queries. The workshop also suggests
incorporating discussions about the programmes during
routine HNAs and follow-up appointments which may
increase their impact on non-urgent concerns. This
approach necessitates in-depth programme knowledge,
requiring staff training. Consequently, having trained staff
present and discuss the programmes with patients during
routine HNA and follow-up appointments may enhance
enrolments.

Currently, in the UK, cancer patients receive an infor-
mation pack with flyers detailing various accessible inter-
ventions, allowing them to “opt in” for those of interest.
The workshop explored the potential of introducing an
“opt out” option to enhance both access and enrolment.
Under this approach, patients would be automatically
enrolled and could choose to withdraw. Existing evidence
indicates that automatic enrolment in relevant interven-
tions could benefit patients in addition to resulting in sig-
nificantly higher enrolment rates, making it a valid and
ethical choice.** However, implementing this option
requires ensuring that patients are fully informed about
the programmes and their right to “opt out” preventing
any sense of pressure or misconception that programme
completion is mandatory.*® Thus, the “opt out” option
does not eliminate the need for staff training, as discussed
earlier.

A reported strength of the text messaging programmes
was the ability to access information at any time, even after
programme completion. This echoes existing evidence that
attributes increased engagement to features allowing users
to save and share messages.>> However, a weakness identi-
fied in our programmes was the limited 90-min window for
answering texts, after which the programmes would not rec-
ognise responses. Whilst patients understood that the infor-
mation provided by the programmes remained accessible
online via a weblink provided to them at the start of the pro-
gramme, the drawback was the inability to directly access it
from the texting programmes. Extending the response win-
dow appears crucial to enhance information accessibility.
Alternatively, a strategy could involve compiling all the
programme’s weblinks and sending them at the pro-
gramme’s outset, enabling participants to access informa-
tion as needed. This approach offers patients the chance
to preview programme content before starting, potentially
boosting adherence through managing expectations of the
programmes.>® Furthermore, the ability to revisit texts pro-
vides patients with the flexibility to access information dur-
ing their free time.

The success of the programmes hinged significantly on
their flexibility. The majority of our participants were
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undergoing treatment at the time of enrolment. Cancer treat-
ment is frequently perceived as a significant challenge for
patients who must regularly travel for treatment whilst
also managing symptoms.>' This challenge extends to indi-
viduals in remission with lingering symptoms impacting
their ability to resume their pre-cancer routine.’*>?
Therefore, having an intervention that integrates into an
existing routine, given that they engage with the programme
from their phone anywhere, is especially crucial for patients
in cancer care.

The identified themes relating to participant motivations
and sustained engagement align with prior research high-
lighting the significance of tailored interventions®® and
user-friendly programme designs.>> The personalisation
aspect based on their symptoms and progress contributed
to the programmes feeling more human-like, creating a
sense of receiving advice from a healthcare professional.
Redfern et al.?* further emphasised the strength of two-way
communication in an intervention, supporting the concept
of texting back for additional information in our pro-
grammes, despite the communication being limited to
some keywords.

Our sample expressed satisfaction with the 6-8 week pro-
grammes length and the message frequency, unlike previous
qualitative research on text messaging, where patients sug-
gested longer interventions with post-completion ongoing
text messages.”? Notably, in previous research, the focus
was on patients seeking lifestyle changes like weight loss
and smoking cessation, rather than addressing symptoms
affecting daily life. After completing six-month programmes
focused on life and routine changes, participants found them-
selves reverting to old habits and felt the need for ongoing
support. However, in our study, interviews occurred right
after programme completion, and the benefits from the pro-
grammes were described as sustained, negating the need
for further support. Additionally, participants reported that
being able to access the content at any time, even after com-
pletion, was sufficient. Nevertheless, it is noteworthy that
anxiety scores showed an increase between the completion
of the intervention and the four-week follow-up assessment.
Despite this slight uptick, the scores continued to stay below
the baseline levels and within the sub-clinical range, offering
a potential explanation for the observations made in the
qualitative interviews.

Study strengths and limitations

The study’s strengths lie in its dual (qualitative and quanti-
tative) approach, providing a comprehensive understanding
of participant engagement and further exploring ways to
increase enrolment in response to low recruitment figures.
The integration of the workshop enriched our insights
from both patients and cancer care staff perspectives, pro-
viding recommendations for the implementation of such
text messaging interventions.

Despite the valuable insights gained, the small sample
size limits the generalisability and reliability of the findings.
Whilst there were no new codes emerging from the later
interviews, suggesting saturation, it may be difficult to
draw conclusions from this sample given the risk of introdu-
cing bias. Primarily, the interview sample only included
participants who engaged in and reported benefitting from
the programmes, as others did not answer the interview
invitations. Such interviews could have provided key
aspects for improvements, and factors which may render
the programmes unsuitable for some populations whilst
also suggesting further improvements. Furthermore, the
clinical outcome data with the study’s single-arm design
precludes direct comparison with a control group and the
short duration of follow-up may not capture long-term
effects.

The small sample size constrained the statistical power
of the quantitative analysis, thereby limiting the generaliz-
ability of the findings. Consequently, results should be
regarded as preliminary findings. Moreover, the absence
of a control group, coupled with variability in participant
engagement with the programmes, precludes causal infer-
ence and may have contributed to heterogeneity in out-
comes. Additionally, the inability to systematically track
the effectiveness of specific intervention components repre-
sents a methodological limitation, underscoring the need for
further research to refine and optimise the intervention.

One unaddressed limitation here is the accessibility of
the intervention for patients lacking internet-enabled
phones, rendering them unable to access the links embed-
ded within the text messages. Digital exclusion, particularly
prevalent amongst older generations®® is pertinent to the
cancer population due to the increasing prevalence of can-
cer with advancing age.’” To mitigate the risk of excluding
those without internet-enabled phones, patients were able to
manually enter the web link provided in the text messages
into an internet-enabled device such as a laptop as explained
in the first text message that they received. However, this
alternative is not viable for individuals lacking internet
access.

Clinical implications

Cancer staff plays a crucial role in the successful implemen-
tation of text messaging programmes by introducing them
to patients, thereby boosting enrolment. Staff members
need training to comprehend, experience, discuss, and rec-
ommend the programmes to patients. Enhancing accessibil-
ity may involve introducing an “opt out” option to ensure
that patients are aware of the programmes, aligning with
the belief that patients are often willing to explore any avail-
able options, ultimately expanding patient choice.

Our findings underscore the importance of tailoring
intervention programmes to individual needs and prefer-
ences. Addressing barriers to engagement, such as the
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restricted response window, may further enhance pro-
gramme accessibility. Furthermore, our study highlights
the potential benefits of incorporating flexible and user-
friendly features into digital health interventions to promote
sustained engagement and positive outcomes.

Implementation of findings

We recognise the value of the intervention, as evidenced by
positive feedback and recommendations from engaged par-
ticipants. The primary obstacle lies in the enrolment process
into the programmes. In response to workshop feedback, we
plan to allocate more time to the intervention during level 2
training. This will involve incorporating text message
examples and providing attendees with the opportunity to
try one of the programmes. We also believe incorporating
patient testimonials could be beneficial whilst providing
live examples of introducing a protocol using deliberate
practice principles to the core training. Improving and refin-
ing the informational flyers, with input from public involve-
ment, tailored to diverse populations could further enhance
enrolment. We will suggest including the flyers in the can-
cer information packs.

To facilitate engagement after enrolling in a programme,
cancer nurses could introduce the intervention during
follow-up assessments. As for improvements to the inter-
vention itself, we have removed the 90-min window,
replacing it with the option to respond to a specific text until
the next one arrives. We are contemplating reducing the fre-
quency of goal-setting messages and measures to once
every other week.

Conclusions

In conclusion, our study offers insights into participant
engagement with novel low-cost evidenced based smart
messaging intervention programmes for cancer patients. It
demonstrates they are feasible and have potential to impact
on outcomes and engagement in cancer care. The identified
variations in engagement, coupled with diverse participant
motivations and reported outcomes, contribute to the grow-
ing body of literature on digital health interventions.
Recognising the limitations and building on the strengths
of this study, future research should explore larger samples,
incorporate control groups, and employ longer follow-up
periods to further elucidate the nuances of participant
engagement and programme effectiveness in real-world
settings.

Acknowledgements

We would like to express our deepest gratitude to the research par-
ticipants for generously offering their time and involvement in this
study. Additionally, we extend our sincere thanks to the sites and
services that collaborated with us by kindly referring patients to

the intervention, and for sharing information about the study
with their colleagues and other services. Your support and efforts
were invaluable in the successful completion of this research.

ORCID iDs
Clement Boutry (/2 https:/orcid.org/0000-0002-6781-2201
Anika Kochar (/2 https:/orcid.org/0009-0009-6113-2617

Statements and Declarations

Author Contributions/CRediT

CB: Contributed to the design of the study, participated in recruit-
ment, conducted interviews, oversaw data collection, analysed
qualitative data, co-led the workshop, and drafted the manuscript.
CM: Contributed to the design of the intervention, participated in
recruitment, and reviewed the manuscript.

AK: Conducted second coding of qualitative analysis and contrib-
uted to drafting the manuscript.

NM: Contributed to data analysis, interpretation of findings, and
reviewed the manuscript.

PP: Conducted an independent audit and reviewed the manuscript.
EW: Participated in recruitment and reviewed the manuscript.
MD: Supervised AK’s work throughout the study.

FG: Contributed to the design of the intervention and supervised
CM'’s work throughout the study.

SM: Contributed to the intervention and study design, supervised
recruitment, and reviewed the manuscript.

JR: Contributed to the design of the intervention, supervised
recruitment, monitored data collection, run-lead the workshop,
and oversaw data analysis and the drafting of the manuscript.

Funding

The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: The
study was funded by the East Midlands Cancer Alliance
(EMCA), hosted by the Nottinghamshire Healthcare NHS
Foundation Trust, and supported by the Applied Research
Collaboration East Midlands (ARC EM).

Conflicting Interests

The authors declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of
this article: The primary researcher for this study was independent
of the team responsible for implementing the intervention being
evaluated. However, the supervisors of the research were members
of the team using the intervention. To address any potential bias,
an independent audit was conducted for the qualitative analysis,
by an external researcher not affiliated with the intervention, and
independent researchers performed all data analyses. There was
no financial gain associated with the intervention or the study.
These measures were implemented to ensure objectivity in the
evaluation.

Supplemental material
Supplemental material for this article is available online.


https://orcid.org/0000-0002-6781-2201
https://orcid.org/0000-0002-6781-2201
https://orcid.org/0009-0009-6113-2617
https://orcid.org/0009-0009-6113-2617

14

DIGITAL HEALTH

References

1.

10.

11.

12.

13.

14.

Shelton J, Zotow E, Smith L, et al. 25 year trends in cancer
incidence and mortality among adults aged 35-69 years in
the UK, 1993-2018: retrospective secondary analysis. Br
Med J 2024; 384: ¢076962, https:/www.bmj.com/content/
384/bmj-2023-076962.abstract (accessed 16 April 2024).
Bhavana K, Chellappa V, Souradeep D, et al. The Incidence
and Severity of Patient-Reported Side Effects of
Chemotherapy in Routine Clinical Care: A Prospective
Observational Study. Cureus 2023; 15: €38301, https:/search.
proquest.com/openview/
0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=
gscholar&cbl=2045583 (accessed 16 April 2024).

. NHS England. NHS England » Changes to cancer waiting

times standards from 1 October 2023, https:/www.england.
nhs.uk/long-read/changes-to-cancer-waiting-times-standards-
from-1-october-2023/ (2023, accessed 16 April 2024).
Ohrnberger J, Fichera E and Sutton M. The relationship
between physical and mental health: a mediation analysis.
Soc Sci Med 2017; 195: 42-49.

Mitchell AJ, Vancampfort D, Sweers K, et al. Prevalence of
metabolic syndrome and metabolic abnormalities in schizo-
phrenia and related disorders—a systematic review and
meta-analysis. Schizophr Bull 2013; 39: 306-318.

Dhar AK and Barton DA. Depression and the Link with
Cardiovascular Disease. Front Psychiatry 7. Epub ahead of
print 21 March 2016. DOI: 10.3389/fpsyt.2016.00033.
Naylor C, Das P, Ross S, et al. Bringing together physical
and mental health. London: The King’s Fund, 2016.
Grusdat NP, Stauber A, Tolkmitt M, et al. Routine cancer
treatments and their impact on physical function, symptoms
of cancer-related fatigue, anxiety, and depression. Support
Care Cancer 2022; 30: 3733-3744.

Stark LL, Tofthagen C, Visovsky C, et al. The symptom
experience of patients with cancer. Journal of Hospice &
Palliative Nursing 2012; 14: 61-70.

NICE. Improving supportive and palliative care for adults
with cancer | Guidance | NICE, https:/www.nice.org.uk/
guidance/csg4 (2004, accessed 5 October 2022).

Cancer Research UK. The realities of cancer - Mental health
issues and changes to energy levels top concerns among can-
cer patients. Cancer Research UK - Cancer News, https:/
news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-
mental-health-issues-and-changes-to-energy-levels-top-concerns-
among-cancer-1/ (2018, accessed 25 January 2024).

Young J, Cund A, Renshaw M, et al. Improving the care of
cancer patients: holistic needs assessment. Br J Nurs (Mark
Allen Publishing) 2015; 24: S17-S20.

Santucci C, Carioli G, Bertuccio P, et al. Progress in cancer
mortality, incidence, and survival: a global overview. Eur J
Cancer Prev 2020; 29: 367.

Briggs L, Cooper J, Cox K, et al. Concerns, coping and the
electronic holistic needs assessment: experiences of UK
breast cancer survivors. J Res Nurs 2020; 25: 97-110.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Snowden A, Young J, Roberge D, et al. Holistic needs assess-
ment in outpatient cancer care: a randomised controlled trial.
BMJ Open 2023; 13: ¢066829.

Rico TM, Dos Santos Machado K, Fernandes VP, et al. Text
messaging (SMS) helping cancer care in patients undergoing
chemotherapy treatment: a pilot study. J Med Syst 2017; 41:
181.

Franklin V, Greene A, Waller A, et al. Patients’ engagement
with “sweet talk”—a text messaging support system for young
people with diabetes. J Med Internet Res 2008; 10: €962.
Zhang S, Hamburger E, Kahanda S, et al. Engagement with a
text-messaging intervention improves adherence in adoles-
cents with type 1 diabetes: brief report. Diabetes Technol
Ther 2018; 20: 386-389.

Leske M, Koczwara B, Morris J, et al. Modality preferences
for health behaviour interventions for post-treatment cancer
survivors: a theoretical investigation. Support Care Cancer
2023; 31: 143.

Nelson LA, Spieker A, Greevy R, et al. User engagement
among diverse adults in a 12-month text message—delivered
diabetes support intervention: results from a randomized con-
trolled trial. JMIR Mhealth Uhealth 2020; 8: e17534.

Patel S, Akhtar A, Malins S, et al. The acceptability and
usability of digital health interventions for adults with depres-
sion, anxiety, and somatoform disorders: qualitative system-
atic review and meta-synthesis. J Med Internet Res 2020; 22:
¢16228.

Redfern J, Santo K, Coorey G, et al. Factors influencing
engagement, perceived usefulness and behavioral mechan-
isms associated with a text message support program.
PLOS ONE 2016; 11: e0163929.

Tolou-Shams M, Yonek J, Galbraith K, et al. Text messaging
to enhance behavioral health treatment engagement among
justice-involved youth: qualitative and user testing study.
JMIR Mhealth Uhealth 2019; 7: €10904.

Wells C, Malins S, Clarke S, et al. Using smart-messaging to
enhance mindfulness-based cognitive therapy for cancer
patients: a mixed methods proof of concept evaluation.
Psychooncology 2020; 29: 212-219.

Malins S, Moghaddam N, Morriss R, et al. Patient activation
in psychotherapy interactions: developing and validating the
consultation interactions coding scheme. J Clin Psychol
2020; 76: 646—658.

Boutillier CL, Jeyasingh-Jacob J, Jones L, et al. Improving
personalised care and support planning for people living
with treatable-but-not-curable cancer. BMJ Open Qual
2023; 12: e002322.

Johnston L, Young J and Campbell K. The implementation
and impact of holistic needs assessments for people affected
by cancer: a systematic review and thematic synthesis of the
literature. Eur J Cancer Care 2019; 28: e13087.

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


https://www.bmj.com/content/384/bmj-2023-076962.abstract
https://www.bmj.com/content/384/bmj-2023-076962.abstract
https://www.bmj.com/content/384/bmj-2023-076962.abstract
https://search.proquest.com/openview/0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=gscholar&cbl=2045583
https://search.proquest.com/openview/0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=gscholar&cbl=2045583
https://search.proquest.com/openview/0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=gscholar&cbl=2045583
https://search.proquest.com/openview/0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=gscholar&cbl=2045583
https://search.proquest.com/openview/0716e2b7418d93fa368e3a53d1df6a63/1?pq-origsite=gscholar&cbl=2045583
https://www.england.nhs.uk/long-read/changes-to-cancer-waiting-times-standards-from-1-october-2023/
https://www.england.nhs.uk/long-read/changes-to-cancer-waiting-times-standards-from-1-october-2023/
https://www.england.nhs.uk/long-read/changes-to-cancer-waiting-times-standards-from-1-october-2023/
https://www.england.nhs.uk/long-read/changes-to-cancer-waiting-times-standards-from-1-october-2023/
http://dx.doi.org/10.3389/fpsyt.2016.00033
https://www.nice.org.uk/guidance/csg4
https://www.nice.org.uk/guidance/csg4
https://www.nice.org.uk/guidance/csg4
https://news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-mental-health-issues-and-changes-to-energy-levels-top-concerns-among-cancer-1/
https://news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-mental-health-issues-and-changes-to-energy-levels-top-concerns-among-cancer-1/
https://news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-mental-health-issues-and-changes-to-energy-levels-top-concerns-among-cancer-1/
https://news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-mental-health-issues-and-changes-to-energy-levels-top-concerns-among-cancer-1/
https://news.cancerresearchuk.org/2018/08/22/the-realities-of-cancer-mental-health-issues-and-changes-to-energy-levels-top-concerns-among-cancer-1/

Boutry et al.

15

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch
Intern Med 2006; 166: 1092-1097.

Balestroni G and Bertolotti G. EuroQol-5D (EQ-5D): an
instrument for measuring quality of life. Monaldi Arch
Chest Dis 78. Epub ahead of print 2012. DOI: 10.4081/
monaldi.2012.121.

Gyani A, Shafran R, Layard R, et al. Enhancing recovery
rates: lessons from year one of IAPT. Behav Res Ther
2013; 51: 597-606.

Jacobson NS and Truax P. Clinical significance: a statistical
approach to defining meaningful change in psychotherapy
research. J Consult Clin Psychol 1991; 59: 12-19.

Mah K, Swami N, Le LW, et al. Validation of the 7-item
Functional ~Assessment of Cancer Therapy-General
(FACT-G7) as a short measure of quality of life in patients
with advanced cancer. Cancer 2020; 126: 3750-3757.
Long D, Polinder S, Bonsel GJ, et al. Test—retest reliability of
the EQ-5D-5L and the reworded QOLIBRI-OS in the general
population of Italy, The Netherlands, and the United
Kingdom. Qual Life Res 2021; 30: 2961-2971.

Elliott R, Fischer CT and Rennie DL. Evolving guidelines for
publication of qualitative research studies in psychology and
related fields. Br J Clin Psychol 1999; 38: 215-229.

Braun V and Clarke V. Using thematic analysis in psych-
ology. Qual Res Psychol 2006; 3: 77-101.

Nowell LS, Norris JM, White DE, et al. Thematic analysis:
striving to meet the trustworthiness criteria. Int J Qual
Methods 2017; 16: 1609406917733847.

Ahmed SK. The pillars of trustworthiness in qualitative
research. J Med Surg Public Health 2024; 2: 100051.

Tong A, Sainsbury P and Craig J. Consolidated criteria for
reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. Int J Qual Health Care
2007; 19: 349-357.

Portillo V, Greenhalgh C, Craigon PJ, et al. Responsible
research and innovation (RRI) prompts and practice cards:
a tool to support responsible practice. In: Proceedings of
the first international symposium on trustworthy autonomous
systems. New York, NY, USA: Association for Computing
Machinery, pp.1-4.

Cohen J. Statistical power analysis for the behavioral sciences.
2nd ed. New York: Routledge, 1988. https:/www.taylorfrancis.
com/books/mono/10.4324/9780203771587/statistical-power-
analysis-behavioral-sciences-jacob-cohen (accessed 16 May
2024).

Yeager CM and Benight CC. Engagement, predictors, and out-
comes of a trauma recovery digital mental health intervention:
longitudinal study. JMIR Ment Health 2022; 9: e35048.

Gan DZQ, McGillivray L, Han J, et al. Effect of engagement
with digital interventions on mental health outcomes: a sys-
tematic review and meta-analysis. Front Digit Health 3.
Epub ahead of print 4 November 2021. DOI: 10.3389/
fdgth.2021.764079.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Kornfield R, Stamatis CA, Bhattacharjee A, et al. A text
messaging intervention to support the mental health of
young adults: user engagement and feedback from a field
trial of an intervention prototype. Internet Interv 2023; 34:
100667.

Cancer Research UK. Cancer incidence by age. Cancer
Research UK, https:/www.cancerresearchuk.org/health-
professional/cancer-statistics/incidence/age (2015, accessed
16 February 2024).

Goh JM and Agarwal R. Taking charge of your health: the
drivers of enrollment and continued participation in online
health intervention programs. In: Proceedings of the 41st
Annual Hawaii International Conference on System
Sciences (HICSS 2008), Waikoloa, HI, pp.247-247: IEEE.
Vluggen S, Hoving C, Vonken L, et al. Exploring factors
influencing recruitment results of nurses recruiting diabetes
patients for a randomized controlled trial. Clinical Trials
2020; 17: 448-458.

Aysola J, Tahirovic E, Troxel AB, et al. A randomized con-
trolled trial of opt-in versus opt-out enrollment into a diabetes
behavioral intervention. Am J Health Promot 2018; 32:
745-752.

Junghans C, Feder G, Hemingway H, et al. Recruiting patients
to medical research: double blind randomised trial of “opt-in”
versus “‘opt-out” strategies. Br Med J 2005; 331: 940.
Huygens MWIJ, Vermeulen J, Swinkels ICS,
Expectations and needs of patients with a chronic disease
toward self-management and eHealth for self-management
purposes. BMC Health Serv Res 2016; 16: 232.

Aumann I, Kreis K, Damm K, et al. Treatment-related experi-
ences and preferences of patients with lung cancer: a qualita-
tive analysis. Health Expect 2016; 19: 1226-1236.
Bilodeau K, Tremblay D and Durand M-J. Return to work
after breast cancer treatments: rebuilding everything despite
feeling “in-between”. Eur J Oncol Nurs 2019; 41: 165-172.
Kennedy F, Haslam C, Munir F, et al. Returning to work fol-
lowing cancer: a qualitative exploratory study into the experi-
ence of returning to work following cancer. Eur J Cancer
Care 2007; 16: 17-25.

Smith KL, Kerr DA, Fenner AA, et al. Adolescents just do
not know what they want: a qualitative study to describe
obese Adolescents’ experiences of text messaging to support

et al.

behavior change maintenance post intervention. J Med
Internet Res 2014; 16: e3113.

Yardley L, Spring BJ, Riper H, et al. Understanding and pro-
moting effective engagement with digital behavior change
interventions. Am J Prev Med 2016; 51: 833-842.

Lu X, Yao Y and Jin Y. Digital exclusion and functional
dependence in older people: findings from five longitudinal
cohort studies. eClinicalMedicine 54. Epub ahead of print 1
December 2022. DOI: 10.1016/j.eclinm.2022.101708.
National Cancer Institute. Risk Factors: Age - NCI, https:/
www.cancer.gov/about-cancer/causes-prevention/risk/age
(2015, accessed 16 April 2024).


http://dx.doi.org/10.4081/monaldi.2012.121
http://dx.doi.org/10.4081/monaldi.2012.121
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen
http://dx.doi.org/10.3389/fdgth.2021.764079
http://dx.doi.org/10.3389/fdgth.2021.764079
https://www.cancerresearchuk.org/health-professional/cancer-statistics/incidence/age
https://www.cancerresearchuk.org/health-professional/cancer-statistics/incidence/age
https://www.cancerresearchuk.org/health-professional/cancer-statistics/incidence/age
http://dx.doi.org/10.1016/j.eclinm.2022.101708
https://www.cancer.gov/about-cancer/causes-prevention/risk/age
https://www.cancer.gov/about-cancer/causes-prevention/risk/age
https://www.cancer.gov/about-cancer/causes-prevention/risk/age

	 Introduction
	 Methods
	 Study design
	 Programme participants and recruitment
	 Intervention: personalised smart-messaging for common cancer-related problems
	 Participants measures
	 Procedure
	 Method of analysis
	 Quantitative analysis
	 Qualitative analysis
	 Credibility
	 Transferability
	 Dependability
	 Confirmability
	 Workshop

	 Ethics approval

	 Results
	 Quantitative findings
	 Engagement
	 Outcome data
	 Association between engagement and outcomes

	 Qualitative findings
	 Theme 1 – rationale for enrolment
	 Initial impression and enrolment process
	 Hope for recovery
	 Waitlist for other therapy

	 Theme 2 – sustaining engagement
	 Practical fit with participant lifestyle
	 Psychological dimension
	 Engagement hindrance

	 Theme 3 – outcomes of participation
	 Personal impact of participation
	 Enablers to change


	 Workshop
	 Promotional materials
	 Improving enrolment through cancer care staff


	 Discussion
	 Previous research
	 Study strengths and limitations
	 Clinical implications
	 Implementation of findings

	 Conclusions
	 Acknowledgements
	 Statements and Declarations
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


