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Abstract

Background: Melanoma is common with increasing incidence. Guidelines recommend monthly total skin self-examinations
(TSSEs) by survivors to detect recurrent and new primary melanomas. TSSE is underperformed despite evidence of benefit.

Objective: This study compares the effect on psychological well-being and TSSE practice of a self-directed digital intervention
with treatment as usual in patients treated for a first stage 0 to IIC primary cutaneous melanoma within the preceding 60 months.

Methods: This randomized clinical trial was conducted at 2 UK National Health Service hospitals (Aberdeen Royal Infirmary,
Grampian, and Addenbrooke’s, Cambridge). Adults (≥18 years) diagnosed with a first 0 to IIC primary cutaneous melanoma
were randomized to receive Achieving Self-directed Integrated Cancer Aftercare (ASICA), a tablet-based intervention prompting
and supporting TSSE in survivors of melanoma, or to usual care. The hypothesis was that ASICA would increase TSSE practice
in users affected by melanoma and compared with controls without affecting psychological well-being. The main primary outcomes
were melanoma worry (Melanoma Worry Scale), anxiety and depression (Hospital Anxiety and Depression Scale), and quality
of life (EQ-5D-5L) as well as secondary outcomes collected using postal questionnaires 3, 6, and 12 months following
randomization.

Results: A total of 240 recruits were randomized (1:1) into the ASICA (n=121, 50.4%) or control (n=119, 49.6%) groups. There
were no significant differences between groups for melanoma worry at 12 months (mean difference: 0.12, 95% CI −0.6 to 0.84;
P=.74), 3 months (0.23, 95% CI −0.31 to 0.78; P=.40), or 6 months (−0.1, 95% CI −0.7 to 0.51; P=.76). The ASICA group had
lower anxiety scores at 12 months (−0.54, 95% CI −1.31 to 0.230; P=.17), 3 months (−0.13, 95% CI −0.79 to 0.54; P=.71), and
significantly at 6 months (−1.00, 95% CI −1.74 to −0.26; P=.009). Depression scores were similar, being lower at 12 months
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(−0.44, 95% CI −1.11 to 0.23; P=.20) and 3 months (−0.24, 95% CI −0.84 to 0.35; P=.42) but only significantly lower at 6 months
(−0.77, 95% CI −1.41 to −0.12; P=.02). The ASICA group had significantly higher quality of life scores at 12 months (0.044,
95% CI 0.003-0.085; P=.04) and 6 months (0.070, 95% CI 0.032-0.107; P<.001) and nonsignificantly at 3 months (0.024, 95%
CI −0.006 to 0.054; P=.11). ASICA users reported significantly more regular (>5) TSSEs during the study year and significantly
higher levels of self-efficacy in conducting TSSE. They also reported significantly higher levels of planning and intention to
perform TSSE in the future.

Conclusions: Using ASICA for 12 months does not increase melanoma worry, can reduce anxiety and depression, and may
improve quality of life. ASICA has the potential to improve the well-being and vigilance of survivors of melanoma and enable
the benefits of regular TSSE.

Trial Registration: ClinicalTrials.gov NCT03328247; https://clinicaltrials.gov/ct2/show/NCT03328247

International Registered Report Identifier (IRRID): RR2-10.1186/s13063-019-3453-x

(JMIR Cancer 2022;8(3):e37539) doi: 10.2196/37539

KEYWORDS

primary care; melanoma; cancer; randomized controlled trial; survivorship; self-directed care; eHealth; Achieving Self-directed
Integrated Cancer Aftercare; ASICA; well-being; quality of life; mobile phone

Introduction

Background
The COVID-19 pandemic has seen the rapid deployment of
digital technologies to manage both acute and scheduled health
care with apparent success [1]. In the United Kingdom and
elsewhere, digital technology has been deployed widely to
manage triage and direct care to appropriate places and times
[1]. Although demonstrating the great potential of digital health
care across the National Health Service (NHS), uncertainties
about the true impact on patients’ well-being and outcomes
remain, and the rigorous development and evaluation of digital
technologies has never been more urgent [2]. A particular area
where digital technology could have much to offer is secondary
prevention of cutaneous melanoma [3].

Melanoma is common, with approximately 16,200 people in
the United Kingdom diagnosed each year, and its incidence has
increased 5-fold in 30 years [4]. The UK guidelines recommend
that patients treated for cutaneous melanoma receive extended
hospital follow-up to detect recurrence or new primaries [5].
However, delivering melanoma follow-up to the growing
population of survivors is burdensome for both individuals and
health services [6]. Nevertheless, follow-up is important as
approximately 20% of patients with early-stage melanoma
experience a recurrence, and 4% to 8% develop a new primary,
the risk of both being highest in the first 5 years [7-10].
Melanoma recurrence can present locally, regionally, or with
distant metastases, and new primaries can occur anywhere [11].
Successful treatment of recurrent melanoma with targeted and
immunological treatments is leading to significant improvements
in survival even in advanced melanoma [12].

Therefore, it is important to detect new primary and recurrent
melanomas in a timely way. Most recurrences and new primaries
are detected by patients between scheduled follow-up visits [5].
Thus, guidelines recommend that patients conduct monthly total
skin self-examinations (TSSEs; thorough checks of the total
surface of the skin) during follow-up. A randomized trial in the
United States showed that increasing TSSE practice for 6 months
in the short term resulted in significantly more detection of

potential melanoma in people with increased melanoma risk
[13]. There is evidence from the United Kingdom and elsewhere
that TSSE practice in people with melanoma is suboptimal and
not practiced monthly as recommended [14,15]. Barriers to
initiating and maintaining TSSE include lack of initial training,
declining motivation, and insufficient time [16]. There are good
reasons to believe that these barriers could be tackled by digital
technology [15]. However, it is also important to ensure that
interventions to increase TSSE do not have the unintended
consequence of negatively affecting patient well-being. It has
been shown that long-term survivors of cancer have increased
rates of anxiety compared with controls [17]. Furthermore, there
is evidence of increasing anxiety in the days and weeks
preceding a scheduled follow-up appointment for many
survivors of melanoma [18]. As such, it is possible that more
frequent prompts to check the skin between scheduled
follow-ups will exacerbate patient anxiety and adversely affect
well-being.

This Study
The aim of this pilot study was to evaluate the Achieving
Self-directed Integrated Cancer Aftercare (ASICA) self-directed
digital intervention in a patient-focused randomized controlled
trial among those treated for a first stage 0 to IIC primary
cutaneous melanoma within the preceding 60 months. The
primary objective of the pilot study was to determine the impact
of using ASICA on patients’ melanoma worry, anxiety and
depression, and quality of life. The secondary objective was to
provide information on the feasibility of the processes for a
full-scale national trial of the ASICA intervention.

Methods

Study Protocol
The trial protocol has been published and is available as a
web-based supplement [19]. The methods are described briefly
in the following sections according to the CONSORT
(Consolidated Standards of Reporting Trials) guidelines.
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Study Design and Participants
ASICA was a 2-arm, open, 2-center randomized controlled pilot
trial comparing the ASICA digital intervention with a control
group receiving usual follow-up only (Figure 1 [20,21]). The
study sites were the Aberdeen Royal Infirmary and
Addenbrooke’s Hospital, Cambridge. Adults (aged ≥18 years)
treated within the preceding 60 months for a previous stage 0

to IIC primary cutaneous melanoma were sent information about
the study, a consent form, and a baseline questionnaire by post.
Individuals diagnosed with stage III and IV melanoma or
recurrent melanoma within the last 60 months or unable to
consent or complete the questionnaires were excluded. Those
interested in participating in the study were contacted by the
recruiting site for further discussion. The participants were
randomized after informed written consent had been obtained.

Figure 1. Flow diagram of the study design and schedule. Reproduced from Murchie et al [20]. This paper is distributed under the terms of the Creative
Commons Attribution 4.0 International License, which permits unrestricted use, distribution, and reproduction in any medium provided appropriate
credit is given to the original authors and source, a link to the Creative Commons license is provided, and it is indicated if changes were made. The
Creative Commons Public Domain Dedication waiver [30] applies to the data made available in this paper unless otherwise stated. ASICA: Achieving
Self-directed Integrated Cancer Aftercare; HADS: Hospital Anxiety and Depression Scale; NHS: National Health Service; SAE: self-addressed envelope;
TSSE: total skin self-examination.

JMIR Cancer 2022 | vol. 8 | iss. 3 | e37539 | p. 3https://cancer.jmir.org/2022/3/e37539
(page number not for citation purposes)

Murchie et alJMIR CANCER

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Intervention and Control
The intervention group received the ASICA digital tablet-based
intervention, which is designed to support TSSE in those with
cutaneous melanoma and enables appropriate and timely clinical
responses when concerns are raised. It has been rigorously
developed and is theoretically based, using specified behavior
change techniques to prompt users to perform regular TSSE
[20].

Briefly, the intervention group participants attended a 30-minute
training session in which they were provided with a 7-inch
Samsung Galaxy tablet and given instructions on the
intervention and how the tablet-based app should be used to
support them in conducting a thorough, full-body TSSE in
response to a monthly SMS text message reminder sent from
the trial team. The nurse demonstrated the function of the app
and answered any questions about the TSSE or the intervention.
The app included information about the importance of monthly
TSSE; instructional videos demonstrating how to perform a
TSSE and take good photographs of skin lesions; a digital map
of the patient’s own skin; a structured checkbox list of body
parts to check; prompts for the patient to plan their next TSSE;
and the capability to take photographs of suspicious skin lesions
and send them to a dermatology nurse practitioner for review
along with a text-based report of the TSSE outcomes, including
a description of any concerns. All participants who submitted
text-based reports of any skin concerns were followed up with
by the dermatology nurse practitioner. The monthly prompt was
sent on a single occasion, and no reminders were sent to
individuals who did not complete the TSSE that month, but they
would continue to be reminded on each subsequent month. The
control group also completed the baseline questionnaire. All
participants (intervention and control) continued to attend their
usual structured melanoma follow-up as determined by local
guidelines.

Randomization and Blinding
Participants were randomized 1:1 to intervention or control
using a remote automated computer-allocated application hosted
at the Centre for Healthcare Randomised Trials in Aberdeen,
United Kingdom. An algorithm minimized the imbalance in
sex and center between the groups [22]. Owing to the nature of
the intervention, both participants and researchers were not
blinded to the randomized allocation.

Outcomes and Ascertainment
Baseline data were collected from secondary care records by a
research nurse at each site before randomization. The coprimary
outcomes were the Melanoma Worry Scale, anxiety and
depression (Hospital Anxiety and Depression Scale), and quality
of life (EQ-5D-5L) [19]. The secondary outcomes were
adherence to TSSE recommendations, self-efficacy, and future
intention and planning to perform TSSE [23]. Primary and
secondary outcomes were collected using postal questionnaires
at baseline and 3, 6, and 12 months after randomization. Tertiary
outcomes were new primary and recurrent melanomas and
patterns of skin-related NHS resource use. These were collected
12 months after randomization from secondary care records by
research nurses blinded to allocation.

Sample Size
There was no formal power calculation to derive sample size.
The decision to conduct a relatively large pilot randomized
controlled trial of 240 participants was influenced by several
factors. Our previous nonrandomized feasibility study recruited
19 patients to provide information on recruitment, acceptability,
compliance, and retention at 1 site [19]. Hospital Anxiety and
Depression Scale scores at the 6-month follow-up exhibited
high variability in both magnitude and direction of the effect at
follow-up. This raised the possibility of a bidirectional effect
on psychological outcomes (ie, some individuals were made
more and some less anxious by the intervention). Another
possible explanation was, of course, a small, unrepresentative
sample. This required further exploration in a sample of
sufficient size and representativeness before proceeding to a
trial powered on clinical outcomes. A sample size of 240 was
a pragmatic choice to provide a sufficiently diverse group of
participants (with respect to age, sex, geographical location,
and socioeconomic status) to assess this.

Statistical Analysis
A comprehensive statistical analysis plan was agreed upon with
the trial steering committee before any analysis and is available
upon request from the corresponding author. The analysis was
based on the intention-to-treat principle. No interim analyses
were planned or conducted. Baseline characteristics and
follow-up data were described using summary statistics (mean
and SD or median and IQR for continuous variables dependent
on distribution and number and percentage for categorical
variables). Treatment effects are presented with 95% CIs. There
were no adjustments to the secondary outcome CIs for multiple
testing.

A linear mixed effects, repeated-measure model was used for
the analysis of the coprimary outcomes. The treatment group
(ASICA or control), time point (3, 6, and 12 months), trial center
(Aberdeen or Cambridge), and baseline value for the outcome
variable were included as fixed effects. A treatment-by-time
interaction was included to estimate the treatment effect at each
time point. A random effect was included for participants. Other
covariates in the model were age and time since diagnosis
(years) as continuous variables and fixed effects for sex,
deprivation (decile), rurality (urban vs rural), site (head and
neck, upper body, upper limb, and lower limbs), and stage (0,
IA, IB, and II) of melanoma at baseline as categorical variables.

TSSE question scores were aggregated to obtain domain scores
for intentions, self-efficacy and planning to conduct TSSE.
TSSE practice at 12 months was compared between the groups
by calculating the difference in proportions with 95% CIs with
continuity correction between trial groups. A stringent definition
of TSSE practice as described by Janda et al [23] was used as
an outcome compared between the trial groups. For a participant
to be considered to have performed a TSSE, they must also
report that they used a mirror or asked for help from someone
else to examine difficult-to-see areas of their skin. A logistic
regression model was then used to analyze this, adjusted for
similarly defined baseline TSSE. The difference in mean scores
between the groups was estimated for TSSE self-efficacy,
intention, and planning using analysis of covariance controlling
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for baseline values of these same outcomes (TSSE self-efficacy,
intention, and planning).

Negative binomial regression was used to estimate the incidence
rate ratios (IRRs) of the ASICA group compared with the control
group with respect to the use of resources, as evidenced by
skin-related general practitioner (GP) appointments, hospital
appointments, and hospital admissions. The models were
adjusted for baseline age, sex, deprivation, rurality, time since
diagnosis, site, and stage of melanoma. A negative binomial
regression model was also used for intention to conduct TSSE
at the 12-month follow-up (the number of times the patient
planned to conduct TSSE in the following 12 months)
controlling for baseline intentions.

Ethical Considerations
This project received full approval from the North of Scotland
Research Ethics Committee on April 28, 2017 (17/NS/0040).
Written informed consent was obtained from all study
participants. The trial was conducted according to the principles
of good clinical practice provided by the Research Governance
Guidelines. Consent for publication did not apply.

Patient and Public Involvement
A detailed pilot study was conducted during the development
of the ASICA project to ascertain patients’ priorities,
experiences, and preferences. Interviews were conducted with
19 potential recipients of the ASICA intervention, and these
interviews informed the development of the study research
questions and the selection of outcome measures. Patients were
not directly involved in the design of the study but did inform

the design via participation in the pilot study interviews. The
burden of the ASICA intervention was assessed by patients in
a qualitative substudy. A total of 2 patient representatives sat
on the trial steering committee feeding into plans for recruitment
and dissemination. The results of the project will be
disseminated to all participants (except for those who opted out)
via a postal newsletter.

Trial Status
Participant recruitment began in January 2018 and finished in
March 2019. The first participant was randomized on January
24, 2018. Currently approved protocol: version 3, May 1, 2020.

Results

Overview
Between January 24, 2018, and March 8, 2019, a total of 240
participants were randomized (n=121, 50.4% to the ASICA
intervention and n=119, 49.6% to usual care). A total of 264
participants from the 2 centers were assessed for eligibility for
the trial (n=188, 71.2% at the Aberdeen Royal Infirmary and
n=76, 28.8% at the Addenbrooke’s Hospital, Cambridge). Of
these 264 participants, 19 (7.2%) declined participation, 1
(0.4%) did not meet the inclusion criteria, and 4 (1.5%) had
other reasons. At 12 months, 67.8% (82/121) of the participants
in the ASICA group returned patient questionnaires, whereas
72.3% (86/119) of the participants in the usual follow-up group
returned completed questionnaires (Figure 2). The baseline
demographic and clinical characteristics were balanced between
the 2 trial groups (Table 1).
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Figure 2. Flow diagram of participants through the Achieving Self-directed Integrated Cancer Aftercare (ASICA) trial.
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Table 1. Baseline demographic and clinical characteristics and outcome measures for the trial participants (N=240).

Control group (n=119)ASICAa (n=121)

Characteristics

53 (44.5)55 (45.5)Sex (male), n (%)

57.6 (13.7)59.1 (14.1)Age (years), mean (SD)

1.9 (1.3)2 (1.3)Time since diagnosis (years), mean (SD)

Deprivation decile, n (%)

0 (0)c0 (0)b1 (most deprived)

2 (1.7)c2 (1.7)b2

3 (2.5)c4 (3.4)b3

7 (5.9)c0 (0)b4

9 (7.6)c4 (3.4)b5

12 (10.2)c17 (14.5)b6

13 (11)c16 (13.7)b7

20 (16.9)c18 (15.4)b8

22 (18.6)c28 (23.9)b9

30 (25.4)c28 (23.9)b10 (least deprived)

Rurality, n (%)

78 (65.5)72 (59.5)Urban

41 (34.5)49 (40.5)Rural

Clinical characteristics

Site of first primary melanoma, n (%)

22 (18.5)22 (18.2)Head and neck

51 (42.9)46 (38)Upper body

21 (17.6)21 (17.4)Upper limbs

25 (21)32 (26.4)Lower limbs

Subtype of melanoma at diagnosis, n (%)

88 (75.9)e86 (72.3)dSuperficial spreading

3 (2.6)e10 (8.4)dNodular

0 (0)e1 (0.8)dAmelanotic

13 (11.2)e8 (6.7)dLentigo maligna

1 (0.9)e1 (0.8)dAcral

11 (9.5)e13 (10.9)dOther

Stage of melanoma diagnosis, n (%)

65 (54.6)57 (47.1)0 and IA

39 (32.8)43 (35.5)IB

15 (12.6)21 (17.4)IIA, IIB, and IIC

0.6 (0.5-1.1)0.9 (0.5-1.6)Breslow depth (mm), median (IQR)

Clark level, n (%)

0 (0)g0 (0)f1
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Control group (n=119)ASICAa (n=121)

13 (29.5)g15 (31.9)f2

12 (27.3)g10 (21.3)f3

19 (43.2)g21 (44.7)f4

0 (0)g1 (2.1)f5

Mode of detection, n (%)

36 (100)i27 (69.2)hPatient-detected

0 (0)i5 (12.8)hDetected at hospital

0 (0)i1 (2.6)hDetected by GPj

0 (0)i6 (15.4)hOther

Type of melanoma treatment, n (%)

118 (99.2)120 (99.2)Surgery

0 (0)0 (0)Immunotherapy

0 (0)1 (0.8)Radiotherapy

0 (0)1 (0.8)Chemotherapy

Outcome measures

8.8 (3.1)e8.5 (3.5)kMelanoma Worry Scale, mean (SD)

HADSl, mean (SD)

5.1 (3.5)b5 (4.1)cAnxiety

2.8 (2.6)e2.8 (2.9)cDepression

0.863 (0.158)b0.871 (0.148)bQuality of life (EQ-5D-5L), mean (SD)

Resource use in preceding 2 years, median (IQR)m

3 (2-5)4 (2-5.3)Melanoma follow-up appointments

1 (1-2)2 (1-3)Skin-related hospital appointments

1.5 (1-2)1 (1-2)Skin-related hospital admissions

73 (74.5)p60 (63.2)oReported practicing TSSEn in previous 12 months, n (%)

aASICA: Achieving Self-directed Integrated Cancer Aftercare.
bN=117.
cN=118.
dN=119.
eN=116.
fN=47.
gN=44.
hN=39.
iN=36.
jGP: general practitioner.
kN=115.
lHADS: Hospital Anxiety and Depression Scale.
mOf those who used these resources.
nTSSE: total skin self-examination (defined as having used a mirror or asked for help to view difficult-to-see areas of the skin).
oN=95.
pN=98.
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Melanoma Worry
The difference between the groups for melanoma worry score
was close to 0 at all time points (Table 2), and the narrow CI

bands indicated that ASICA did not increase melanoma worry
among the intervention group at any point at which it was
measured during the trial.

Table 2. Estimates for mean differences at each time point for the primary outcomes (N=240).

P valueAdjusted mean differenceb

(95% CI)

Control group (n=119), mean (SD)ASICAa (n=121), mean (SD)Outcome, subscale, and time point

MWSc

.400.23 (–0.31 to 0.78)8.48 (2.93)e8.47 (3.03)d3 months

.76–0.1 (–0.70 to 0.51)7.97 (3.13)g7.65 (2.71)f6 months

.740.12 (–0.60 to 0.84)7.93 (3.06)h7.94 (3.20)f12 months

HADSi

Anxiety

.71–0.13 (–0.79 to 0.54)4.57 (3.78)d4.17 (3.6)j3 months

.01–1.00 (–1.74 to –0.26)4.71 (4.28)l3.55 (3.25)k6 months

.17–0.54 (–1.31 to 0.23)4.38 (3.95)m3.77 (3.41)k12 months

Depression

.42–0.24 (–0.84 to 0.35)2.79 (3.19)n2.33 (2.35)l3 months

<.001–0.77 (–1.41 to –0.12)3.18 (3.35)j2.05 (2.43)k6 months

.20–0.44 (–1.11 to 0.23)2.82 (3.35)p2.28 (2.69)o12 months

Quality of life (EQ-5D- 5L )

.110.024 (–0.006 to 0.054)0.864 (0.169)e0.877 (0.137)q3 months

<.0010.070 (0.032 to 0.107)0.853 (0.19)d0.911 (0.129)r6 months

.040.044 (0.003 to 0.085)0.859 (0.177)h0.891 (0.136)f12 months

aASICA: Achieving Self-directed Integrated Cancer Aftercare.
bAdjusted for baseline scores, age, sex, deprivation, rurality, time since diagnosis, site, and stage of melanoma.
cMWS: Melanoma Worry Scale.
dN=92.
eN=102.
fN=80.
gN=93.
hN=84.
iHADS: Hospital Anxiety and Depression Scale.
jN=90.
kN=75.
lN=89.
mN=73.
nN=95.
oN=76.
pN=77.
qN=94.
rN=83.

Anxiety and Depression
The ASICA group had lower anxiety scores at each time point
compared with the control group, but these differences were

small, and CIs showed that larger differences were not
compatible with the data (Table 2). At 12 months, the difference
was –0.54 (95% CI –1.31 to 0.23; P=.17). This pattern was
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similar for depression; at 12 months, the mean difference was
–0.44 (95% CI –1.11 to 0.23; P=.20).

Quality of Life
The EQ-5D-5L also favored ASICA at each time point (Table
2). At 12 months, it was higher in the ASICA group, with a
mean difference of 0.044 (95% CI 0.003-0.085; P=.04).

Secondary Outcomes

Self-reported TSSE Adherence
Table 3 reports between-group comparisons of secondary
outcomes of any TSSE practice, resource use, TSSE intentions,
TSSE self-efficacy, and TSSE planning during the study year.
Table 4 provides more details from questionnaire responses
about self-reported TSSE practice during the study year.

Table 3. Estimates for secondary outcomes at the 12-month follow-up.

P valueEffect estimates (95% CI)Control groupASICAaOutcome and subcategory

.132.45 (0.76 to 7.90)47 (73)e58 (76)dSelf-reported TSSEb at 12 monthsc—Yes, n (%)

Resource use, median (IQR); mean (SD)

.032.64 (1.1 to 6.33)0 (0-0); 0.13 (0.46)i0 (0-0); 0.27 (0.79)hSkin-related GPf appointmentsg

.591.14 (0.71 to 1.85)0 (0-1); 0.49 (0.95)k0 (0-1); 0.66 (1.35)jSkin-related hospital appointmentsg

.011.94 (1.17 to 3.2)0 (0-0); 0.28 (0.58)m0 (0-1); 0.53 (0.92)lSkin-related hospital admissionsg

TSSE, mean (SD)

.071.44 (0.97 to 2.13)8.3 (14.5)p11.9 (8.9)oIntentions about TSSEn

<.0013.8 (2.0 to 5.6)29.9 (6.9)s33.5 (6.0)rSelf-efficacy about TSSEq

Planning about TSSE

<.0011.3 (0.6 to 1.1)5.9 (2.2)u7.3 (2.1)tAction planning

.060.24 (–0.01 to 0.50)3.96 (0.79)v4.22 (0.77)tCoping planning

aASICA: Achieving Self-directed Integrated Cancer Aftercare.
bTSSE: total skin self-examination.
cSelf-reported TSSE defined as having used a mirror or asked for help to view difficult-to-see areas of the skin. The effect estimate is the odds ratio
adjusted for baseline self-reported TSSE.
dN=76.
eN=64.
fGP: general practitioner.
gThe effect estimates are incidence rate ratios adjusted for center, age at randomization, sex, deprivation decile, rurality, time since diagnosis, site of
melanoma, and stage of melanoma.
hN=82.
iN=86.
jN=92.
kN=91.
lN=89.
mN=90.
nThe effect estimate is the incidence rate ratio adjusted for baseline intentions.
oN=56.
pN=55.
qThe effect estimates are the differences in means adjusted for the baseline outcome score.
rN=74.
sN=72.
tN=73.
uN=70.
vN=67.
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Table 4. Total skin self-examination practice at 12 months.

P valueDifference in proportion
(95% CI)

Control group, n (%)ASICAa, n (%)Question

.426.1 (–6.8 to 19.0)62 (82)c64 (88)bHave you or someone who is not a doctor or nurse, such as your spouse
or partner, ever deliberately checked any part of your skin for early
signs of skin cancer?—Yes

.316.3 (–4.4 to 16.8)58 (89)e63 (95)dIn the past 12 months, have you or someone who is not a doctor or
nurse, such as your spouse or partner, deliberately checked any part of
your skin for early signs of skin cancer?—Yes

.00526.5 (8.1 to 44.9)25 (42)f45 (68)dIn the past 12 months, how often have you or someone who is not a
doctor or nurse checked any part of your skin for early signs of skin
cancer?—≥5 times

.0124.2 (5.9 to 42.5)17 (29)g35 (53)dAnd just thinking about the past 6 months, how often have you or
someone who is not a doctor or nurse checked any part of your skin
for early signs of skin cancer?—≥5 times

.00525.1 (9.0 to 41.2)31 (48)i50 (74)hDuring your last check, did you use a handheld mirror or full-sized
mirror to check difficult-to-see areas of your skin such as your
back?—Yes

.50–7.4 (–25.8 to 11.1)38 (60)j36 (53)hDuring your last check, did you have someone to help you see difficult-
to-see areas; for example, your wife, partner, or another relative?—Yes

aASICA: Achieving Self-directed Integrated Cancer Aftercare.
bN=73.
cN=76.
dN=66.
eN=65.
fN=60.
gN=59.
hN=68.
iN=64.
jN=63.

A higher proportion of the ASICA group (58/76, 76%) than of
the control group (47/64, 73%) reported having conducted at
least one TSSE during the study year, but the difference was
nonsignificant (P=.13). However, a significantly higher
proportion of the ASICA group reported checking their skin 5
or more times over the 12 months of follow-up compared with
the control group (45/66, 68% vs 25/60, 42%; between-group
difference: 26.5, 95% CI 8.1-44.9; P=.005). A significantly
greater proportion in the ASICA group than in the control group
reported having used a mirror to check difficult-to-see areas of
their skin (50/68, 74% vs 31/64, 48%; between-group difference:
25.1, 95% CI 9.0-41.2; P=.005). Details of the difference in the
proportion of actual TSSE practice at 12 months are reported
in Table 4. When using the stringent TSSE practice definition,
there were higher but nonsignificant odds of reporting having
carried out TSSE in the ASICA arm than in the usual follow-up
arm (odds ratio 2.45, 95% CI 0.76-7.90; P=.13) allowing for
baseline self-reported TSSE.

Intention, Self-efficacy, and Planning to Conduct TSSE
Table 3 reports the effect estimates for participants’ intentions,
self-efficacy, and planning to conduct TSSE. Participants’
intentions to check their skin for early signs of cancer were
similar in the 2 groups, as were the intentions to contact a health
professional if they found something of concern during TSSE.
Participants in the ASICA group reported having a significantly
higher level of confidence (self-efficacy) about checking their

skin correctly than the usual care group (mean difference: 3.8,
95% CI 2.0-5.6; P<.001). The ASICA group also had clearer
plans about when and where they would conduct TSSE (action
planning; mean difference: 1.3, 95% CI 0.6-1.1; P<.001).

Patterns of NHS Resource Use
The rate of skin-related GP appointments reported by
participants was significantly higher in the ASICA group than
in the control group (adjusted IRR: 2.64, 95% CI 1.1-6.33;
P=.03). In addition, the rate of melanoma-related hospital
admissions was higher in the ASICA group than in the control
group (IRR: 1.94, 95% CI 1.17-3.2; P=.01); however, there was
no difference in the rate of skin-related hospital appointments
between the groups (IRR: 1.14, 95% CI 0.71-1.85; P=.59).

Recurrences and New Primaries
There were 4.1% (5/121) of recurrences or new primaries
reported in the ASICA group compared with 9.2% (11/119) in
the control group (odds ratio 0.42, 95% CI 0.14-1.26; P=.18).

Discussion

Summary of Principal Findings
This pilot study succeeded in recruiting 241 survivors of
melanoma. Overall, the results demonstrate that ASICA is a
feasible and acceptable means of supporting TSSE practice in
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survivors of melanoma. In the pilot study, using ASICA did not
increase melanoma worry and led to a significant reduction in
anxiety and depression scores at 6 months but not at 12 months.
ASICA users reported a significantly higher quality of life at 6
and 12 months. These results provide an important signal
suggesting that widespread ASICA use by survivors of
melanoma would have no adverse psychological effects and
may improve quality of life. Furthermore, during the study year,
ASICA users reported checking their skin more frequently and
thoroughly than the control participants. ASICA users also
reported that they were more confident in their ability to check
their skin and had clearer plans regarding when and where they
would perform the checks. Furthermore, ASICA users had
significantly more skin-related GP appointments and hospital
admissions.

Strengths and Limitations
This study is timely given the growing interest in and research
activity on digital health care interventions in modern health
services. Good quality evidence to inform policy and best
practices in the field is needed. Our trial implemented and
evaluated a rigorously developed and theoretically based digital
intervention with real potential to improve patient outcomes
and the efficiency of services. The trial was sufficiently large
to provide strong signals about the likely impact of using the
ASICA intervention on participants’ psychological well-being
and quality of life, although a larger trial with a sample size
calculation informed by these results will be needed to provide
definitive evidence of psychological benefit. Furthermore, the
trial was designed to capture how well potential recipients of a
digital intervention actually used it. The trial also measured the
psychological variables (self-efficacy, intention, and planning)
that are most predictive of continuing behavior change [19].

The trial has informed on the overall feasibility of ASICA being
used by survivors of melanoma. It has also provided useful
information about trial procedures and crucially enabled insight
into practical issues relating to the use of ASICA from the
perspective of the different population groups that could take
part in a definitive trial powered on clinical outcomes and among
whom the intervention would ultimately be implemented. The
use of the 2 study sites has provided confidence that individuals
in remote locations can be monitored successfully by an
appropriately skilled dermatology nurse practitioner.

Less affluent individuals were underrepresented in the
participants. In some ways, this reflects the demographic profile
of melanoma in the United Kingdom and, therefore, the likely
future users of ASICA. By contrast, it emphasizes that it is
challenging to recruit those of lower economic status to clinical
trials, with the resultant effect of increasing “health data
poverty” regarding how those with lower economic status
engage with technology to manage their health [24].
Specifically, in this trial, it means that we lack definitive detailed
knowledge of how effectively deprived individuals could or
would use the ASICA intervention, which may hinder future
optimization of the intervention and its wider implementation.
However, it may be that future development of ASICA could
include a web-accessible demonstration that might be
disseminated using social media, and this could enable us to

reach groups that are harder to recruit to trials using traditional
recruitment mechanisms [25]. However, this is an important
point and emphasizes the importance of considering methods
to increase demographic equity of recruitment in digital health
care trials going forward [25]. A further point to note is that
there were differing degrees of adherence to the intervention
displayed by the intervention group. Although adherence was
not a prespecified outcome for this study, data on adherence
patterns were collected and will be reported separately.

ASICA represents a complex intervention consisting of 3
interconnecting components: a prompt to conduct a TSSE, an
app to support the conduction and reporting of a monthly TSSE,
and a clinical response where concerns were raised. The
challenges of evaluating complex interventions and of being
certain of how the complex components have achieved any
observed effects are well described. To provide the best
opportunity to understand how our intervention worked, we
first developed it carefully and sequentially with potential users
in a series of developmental steps [19]. Second, we measured
our primary and secondary outcomes using established and
validated instruments [20]. Third, we conducted parallel
qualitative interviews with a sample of participants to obtain a
clearer understanding of how ASICA operates in the field. These
data are beyond the scope of this paper but will be reported
separately. However, there remains the challenge inherent in
all evaluations of being certain of how intervention components
have operated together to produce the apparent effects reported
in this paper.

Context With Other Literature
Evidence for the place of digital technology to support those at
high risk of melanoma as well as survivors of melanoma is
accumulating. A trial in the East of England randomized 119
of 238 people at high risk of melanoma to use a smartphone
skin self-monitoring app for 12 months. The study found no
increase in skin self-monitoring behavior or skin consultation
in the intervention group but, equally, found no evidence of
increased melanoma worry. This adds to our finding that
digitally supported skin self-monitoring is not psychologically
harmful [26]. ASICA users also reported having checked their
skin more regularly and thoroughly during the study year, and
this seems to have resulted in a greater number of subsequent
GP appointments and skin-related hospital admissions. This is
consistent with an earlier study in which recipients of an
educational program to increase TSSE were found to have
increased rates of skin surgery [13]. It could be that increased
TSSE practice does make individuals more vigilant and more
inclined to seek medical advice for concerning skin lesions,
with a corresponding increase in biopsies to establish a definitive
diagnosis.

A possible limitation of the ASICA intervention is that it is
relatively “low-tech” and does not use the latest technologies,
such as teledermoscopy or artificial intelligence. A study in
Queensland, Australia, randomized half of 234 participants with
at least two risk factors for melanoma to use a smartphone-based
dermatoscope for skin self-monitoring, with the control being
naked-eye skin self-monitoring for 2 months. Mobile
teledermoscopy did not increase sensitivity for detection of skin
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cancers [27]. In terms of artificial intelligence, a recent review
including 9 studies of 6 different algorithm-based smartphone
apps concluded that the apps could not be relied upon to detect
melanoma or other skin cancers. The reviewers suggested that
test performance is likely to be poorer than reported if the apps
are used in clinically relevant populations and by their intended
users [28]. In light of the data presented here, it appears that
our approach has the potential to offer efficient and effective
digital survivorship care for patients with melanoma in the short
to medium term.

Adding human support is also known to promote engagement
in many interventions [29]. A key feature of our intervention
compared with similar interventions for skin cancer was that it
enabled participants who had raised concerns to interact via
telephone and the internet to receive support and guidance from

a dermatology nurse practitioner. The beneficial role of a human
guide in promoting engagement with digital interventions has
been noted previously; for example, by a systematic review of
14 studies of internet-based mental health interventions [30].

Conclusions and Implications
Using ASICA did not worsen psychological well-being and
appeared to reduce anxiety and depression and improve quality
of life in this demographically diverse group of survivors of
melanoma. ASICA users also reported performing more regular
TSSE and having greater confidence in conducting and planning
it. Overall, these findings reinforce the potential for ASICA to
support survivors of melanoma in the future. Further work could
focus on incorporating elements of artificial intelligence and
automation to increase efficiency and improve adherence [29].
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