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Abstract

Background Research on age-progression facial morphing interventions for smoking cessation has not investigated the effect
of different instructions for intervention delivery. The objective of this pilot study was to investigate the influence of two
instruction types used to deliver the intervention on efficacy of the intervention.

Method Women were recruited and randomly allocated to an age-progression intervention session with (i) neutral instruc-
tions; (ii) instructions designed to reassure; or (iii) a condition that controlled for participant engagement (“control”). The
conditions were delivered in a one-time procedure, after which primary (quitting intentions) and secondary (cigarettes/week,
quit attempts) outcomes were measured immediately post-intervention, and at 1 and 3 months.

Results Seventy-two women (M =25.7; SD =0.9) were recruited and randomly allocated to condition (Neutral n=27,
Reassuring n=22, Control n=23). Quitting intentions were higher in the Reassuring versus Control arm (3 months post-
intervention, F=4.37, p=0.016, 95% CI [0.231, 2.539], eta*=0.1 1); quit attempts were greater in the two intervention arms
(58%) versus Control (1-month post-intervention, 15%) (y*=9.83, p <0.05, OR 1.00 [0.28, 3.63]).

Conclusions Findings highlight the importance of optimising instructions to enhance intervention efficacy.

Trial Registration clinicaltrials.gov Record: NCT03749382.
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that age-progression interventions increase quit smoking
intentions in comparison to controls [7] and increase smok-
ing abstinence [8]. Qualitative research [9—11] has consist-
ently indicated that participants (particularly women) [9,
11, 12] report being shocked and surprised by the images
of smoking on their morphed aged faces, that they are
impressed with the intervention, and how the visual illustra-
tions increased their awareness of personal vulnerability to
the harmful effects of smoking, and report increased inten-
tion to quit following intervention administration.

Although research on age-progression intervention tech-
niques reports positive findings, published studies often lack
information on controlling for intervention fidelity, which is
a focus for improvement within behaviour change research
[13]. One way in which fidelity can be improved is through
scripted instruction guides [14]. Previous research has indi-
cated that the language used to deliver task instructions may
have a priming effect on the participant, cueing an increased
or decreased physiological response [15]. Given the “shock-
ing” impact of the facial morphed images as reported by
the participants [11, 12], the language used in instructions
could be of special relevance to the efficacy of this type of
intervention. In health-based settings, reassuring statements
are often provided when delivering health-based news to a
patient [16]. Reassurance is understood as the removal of
fear or concerns, and reassuring statements are included in
a number of clinical guidelines for non-specific conditions
[17]. Affective reassurance is introduced with the aim of
enhancing practitioner and patient relationships and reduc-
ing concerns and fear in the long-term [17]. It could be
expected that through implementing language typically used
by health practitioners to reduce “shock’ and fear, the impact
of the intervention on quitting or cutting down cigarettes
may vary. Despite this, to the authors’ knowledge, scripted
“neutral” instructions alongside delivery of the intervention
have only been used in Walker et al.’s (2022) qualitative
study where the authors explored women’s accounts of the
experience of the intervention [12]. Therefore, the nature of
instructions used and impact of specific instruction types
(neutral or reassuring) are not well understood in the context
of age-progression interventions.

Aims and Objectives

This pilot study aimed to investigate the influence of two
instruction types on efficacy of an age-progression inter-
vention for smoking in women. To address this aim, two
sets of instructions were designed: neutral instructions
(Neutral) and instructions intended to reassure (Reassuring).
The study set out to pilot the impact of both neutral and
reassuring verbal instructions, and is the first to investigate
the impact of instructions used during the administration
of an age-progression intervention in a controlled way. As
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different instruction types have not previously been tested,
hypotheses were developed to guide the pilot inquiry, includ-
ing (i) participants receiving either of the age-progression
intervention arms will have better smoking outcomes in
terms of the primary outcome (quit smoking intention)
and secondary outcomes (level of smoking behaviour, quit
attempts, and abstinence from smoking) at short and long-
terms in comparison to the control arm; and (ii) the arm that
received reassuring instructions (i.e. designed to reduce the
shock impact of the morphed images) will have significantly
lower quit smoking intentions than the Neutral arm.

Method
Design

This study used an experimental design with three-arm
parallel randomised groups with pre- and post-assessments.
Participants were randomised to receive either the age-
progression intervention with Neutral or Reassuring
instructions, or the active control arm (1:1:1 allocation ratio)
on one occasion (see Fig. 1). The results from this pilot will
be used to inform subsequent studies.

Comparisons were drawn between either intervention arm
and the control, and secondly between the two intervention
arms. Previous research has also focused on women under
the age of 35 years [7], while the current study extended
this age range to 55 years. To ensure randomisation was
equally spread for women over 35, stratification (& 35) was
implemented. Participants were assessed pre-session (all
three conditions), immediately post-session, and at 1, 3, and
6 months post-session administration. Six-month data col-
lection observed a large dropout, so results are not reported
here, though are available as supplementary materials (S
1). The protocol was registered prior to data collection on
clinicaltrials.gov (Record: NCT03749382). Post-registra-
tion, recruitment did not meet the required sample size at
the 6-month timepoint; however, due to the novelty of the
trial subject, the current results are presented as a pilot study
to inform later research.

Randomisation and Blinding Procedure

A random list of numbers corresponding to one of the three
intervention arms was produced using SPSS [18] (V26)
and added to sequentially numbered containers separated
for +35. The research utilised a single blind design within
the intervention arms, where participants randomised into
either one of the two active intervention arms were blinded
as to the instruction type, controlling for bias in follow-up
data collection.
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Assessed for eligibility (N = 72)

|
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I Randomised (N = 72)

!

Allocated to intervention Control (n = 23)
Received allocated condition (n = 23)

Complete immediately post-session measures (n = 23)

Allocated intervention Neutral (n = 27)
Received allocated condition (n = 27)
Complete immediately post-session measures (n = 27)

!

Allocated intervention Reassuring (n = 22)
Received allocated condition (n = 22)
Complete immediately post-session measures (n = 22)

Lost to follow-up (incomplete questionnaire)
(n=2)
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Lost to follow-up (incomplete questionnaire) Lost to follow-up (incomplete questionnaire)
(n=8) (n=2)
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Lost to follow-up (incomplete questionnaire) Lost to follow-up (incomplete questionnaire) Lost to follow-up (incomplete questionnaire)
(n=7) (n=9) (n=4)
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Lost to follow-up (incomplete questionnaire) Lost to follow-up (incomplete questionnaire). Lost to follow-up (incomplete questionnaire)
(n=7) (n=16) (n=9)
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l L Analysis J l
v

Participant retained (n = 16/23)
Analysed (up to 3-months) (n = 23)

Participant retained (n = 11/27)
Analysed (up to 3-months) (n = 27)

Participant retained (n = 13/22)
Analysed (up to 3-months) (n = 22)

Fig.1 CONSORT flowchart. The number of participants (i)

and (iv) the final number of participants whose data were used in the

recruited, (ii) allocated to each arm, (iii) who did not complete the
questionnaire at each follow-up time point (1, and 3 and 6 months),

Recruitment and Participants

An estimated sample size of N=101 was based on detect-
ing a medium effect for the primary smoking outcome
using post hoc comparison between two groups (d=0.63)
as in prior research [7] with alpha level of 0.05 and
power =0.80. Participants were eligible to take part if they
were women aged 18-55 years (upper age limit due to the
age-progression intervention software parameters) who
self-identified as smokers (smoking at least one cigarette a
week) and had normal or corrected to normal vision (given
the visual aspect of the intervention). Participants were
asked to self-exclude if they anticipated sensitivity regard-
ing topics around aging. Recruitment started on 14th of
December 2018 and data collection was ceased by the 27th
of March 2020; a total sample of 72 women aged 18-54
took part; participants were recruited from university
students, staff, and members of local community groups
using research adverts, snowballing, and other engagement
with community groups. Recruitment and data collection
were ceased after this point due to face-to-face data col-
lection restrictions relating to COVID-19.

analysis (excluding 6-month data)

Details of Treatment Conditions
Age-Progression Intervention

The age-progression facial morphing intervention (APRIL®
software, version 2.74) [19] was implemented in two active
arms within this trial. The facial-wrinkling effects of smok-
ing demonstrated by the intervention are based on average
ageing characteristics taken from a database of 3D scans
of smokers. The APRIL® software displayed on a laptop
screen worked by taking a photograph of an individual’s
face, and considering physical features such as age, ethnicity,
and gender, the software illustrated how the person is likely
to age up to age 72 years as 2D and 3D images. Brightness
and contrast filters were applied as necessary. Facial feature
detection points (e.g. mouth, eyes) were manually matched
between the participant’s picture and the stock image. The
software displayed a time progression of the ageing process
on the individual’s photograph, displaying both the smoking
and non-smoking images simultaneously side by side on the
screen. The intervention administrator guided the participant
through the intervention images, using standardised Neutral
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or Reassuring instructions depending on intervention arm.
The intervention duration was approximately 10 min; this
included viewing a 2D image on three occasions, followed
by a 3D image twice (S2, Fig. 1).

Neutral Instructions Participants randomised to the Neutral
arm were delivered the age-progression intervention out-
lined above with neutral instructions, minimising the influ-
ence of the researcher. For example, “please can you close
your eyes and open them when I tell you to, you will see
your face aged to 72”. These instructions were delivered in
a neutral voice with corresponding facial expression (S3).

Reassuring Instructions Participants allocated to receive
instructions designed to reassure were delivered the inter-
vention outlined above through reassuring instructions. The
instructions followed the same basic instructional state-
ment as in the Neutral Arm, with the addition of reassur-
ing phrases, e.g. “do not be alarmed it is just the morphing
process” (S3).

Control An equivalent visual and computer-based con-
trol task was developed based on a “spot the difference”
game. This echoed the intervention, through use of
comparison images on a laptop screen. The task did not
include images related to smoking, health, or appearance.
As in the intervention arm, standard written UK stop
smoking advice was given post-task. Five pairs of images
were selected to match the five sequences presented in
the intervention, which took approximately 10 min to
complete (S2, Fig. 2). The control task was developed to
create an equivalent task in terms of participant engage-
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Reassuring

Intervention arm

Fig.2 Quit smoking intentions at 3 months post-session bar chart.
Bar chart represents mean without baseline covariate. Control =dark
grey bar. Neutral=light grey bar, Reassuring=striped bar. Error
bars+ 1 SEM. *, p<.05 vs Control

@ Springer

ment, allowing for a controlled comparison of the inter-
vention arm content versus solely standard stop smoking
written advice.

Procedure

Test sessions were scheduled as soon as possible after
people expressed interest in participating. The sessions
took place in controlled environments including Man-
chester Metropolitan University psychology labs, while
all follow-up questionnaires were administered online.
Participants were provided with full details regarding
the study and given the opportunity to ask questions.
The first author obtained informed consent and attached
non-invasive physiological sensors to two fingers on the
non-dominant hand (for secondary study objectives, not
reported here). The initial questionnaire portfolio was
then completed (consisting of demographic informa-
tion, pre-session primary and secondary outcome meas-
ures, and the further measures outlined above). Next,
all participants were asked to complete a 2-min base-
line relaxation period for the purpose of physiological
measurement, and participants randomised to the Neutral
and Reassuring arms were administered the intervention
with corresponding randomised instructions. Participants
in the control arm were administered the control task.
Following the completion of the session, all participants
were asked to rate arousal and received a public health
leaflet to view (“It’s so much easier since I quit”: Your
guide to quitting for good with Smokefree: Order No.
9000A.DH2900207.07/12). Lastly, physiological sensors
were removed, and participants were asked to complete
the post-session questionnaire which comprised arousal
and the primary outcome measures.

At the end of the session, participants were partially
debriefed and provided links to stop smoking support
information. The post-session questionnaire portfolio
including measures of the primary and secondary out-
comes and the rest of the measures were administered at
1, 3, and also at 6 months post-session with the addition
of a full debrief given to the participants at the end of data
collection (following all data collection).

Primary Outcome

The primary outcome was quit smoking intentions,
assessed via a measure of goal intention [20]. Three
items made up the subscale: e.g. “I intend not to smoke
in the future” measured using a 13-point Likert scale
(1 =strongly disagree to 13 =strongly agree) with higher
summed scores ranging from 3 to 39 equating to increased
positive smoking intentions. The lowest alpha rating was
0.75 at 1 month.
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Secondary Outcomes

Self-reported smoking behaviour was operationalised
as the number of cigarettes smoked each day the week
prior to testing, summed to create the sum of cigarettes
consumed in the past 7 days. After registration, further
binary outcome measures were obtained and operation-
alised from measures of smoking behaviour. These meas-
ures included quit attempts between each data collec-
tion time point (Yes or No) and presence of 7-day point
abstinence at each data collection time point (abstinent
or not abstinent).

Further Measures

Additional smoking-related measures not reported here
included subscales of Ajzen’s theory of planned behav-
iour [20] (Attitudes, Subjective Norms and Perceived
Behavioural Control), and the Fagerstrom Test [21]
(Nicotine dependence) was administered (for results see,
S1 Table 2) along with other psychological and self-
report measures included for secondary objectives of
the trial registration.

Statistical Analysis

All analyses were conducted using SPSS v26. Analysis of
the primary and secondary outcome measures was com-
pleted using data imputation for dropout using expectation
maximisation algorithms [22]. Before imputation, Little’s test
and Chi-square tests assessed if data was missing at random
(MAR). If data were not MAR, or reached 40% attrition of
cases [23], imputation could not be produced. Due to sig-
nificant data loss at the 6-month data collection time point,
imputation was not achieved, so analysis of this time point is
not presented below (though data are available in S1, Table 1).

Differences between intervention arms at each data
collection time point (immediately post-session, and 1
and 3 months post-session) on the primary (intentions)
and continuous secondary (sum of cigarettes) outcome
measures were examined using analysis of covariance
(ANCOVA), controlling for respective baseline measures,
followed by post hoc tests of difference for significant
tests, assessing differences between control and interven-
tion arms and secondly differences between intervention
arms. Chi-square tests were conducted for binary second-
ary outcome variables (quit attempts), at each follow-up

Table 1 Sample characteristics

. h Demographic Control Neutral Reassuring Total
pre-intervention

n=23 n=27 n=22 N=T72

Age M/ SD (min, max)

Current age 25.5/1.5 27.0/1.7 24.1/1.3 (18,40) 25.7/7.6 (18, 54)
(19, 46) (19, 54)

Age starting smoking 17.8/0.6 17.0/0.5 16.6/0.4 (11,20) 17.1/2.4 (11, 26)
(15, 26) (13,22)

Years smoking
Amount usually smoked per day (%)

1-5 52
6-10 26
11-15 9
16-20 4
21-25 9
Education (%)

Secondary 0
Further 30
Undergraduate 48
Post-graduate 22
Ethnicity (%)

White 74
Asian 18

Mixed/multiple ethnic groups 4
Other ethnic group 4

7.71/7.87 (0,30)

10.01, 9.56 (0,35)

7.55,5.83(0.24)

8.52,8.00 (0,35)

48 59 53
41 32 33
11 0 7
0 9 4
0 0 3
0 5 1
15 13 20
55 59 54
30 23 25
85 100 86
0 7
7 0 4
4 0 3

% percentage of participants in arm/whole sample, M mean, SD standard deviation
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Table2 Summary table representing ANCOVA results for primary and secondary outcomes, and Chi-square tests for binary secondary out-

comes
Time point n Control n Neutral n Reassuring F P eta®
Primary outcome
Intentions (M, SD)
Post-session 23 11.7(1.6) 27 11.9(1.3) 22 10.8 (3.0) 0.21 0.812 0.01
1 month 23 11.4(1.8) 27 11.4(15) 22 11.1 (2.9) 0.60 0.551 0.02
3 months 23 1092 27 11.5(1.1) 22 11.6 (2.1) 437  0.016 0.11
Secondary outcome
Sum of cigarettes (M, SD)
1 month 23 40.2(30.7) 27 36.0(20.0) 22 423(423) 1.14 0.327 0.03
3 months 23 33.1(294) 27 32.6(26.0) 22 31.1(32.6) 0.16 0.854 0.01
Binary secondary outcome

n Control n Neutral n Reassuring  y° OR (95%CT)

N R

Quit attempt (%)
1 month 20 15 19 39 19 58 9.83*  0.13(0.03,0.59)  1.00 (0.28, 3.63)
3 months 16 44 19 68 18 56 2.16 0.62(0.16,2.42)  1.73 (0.45, 6.63)
7-day point abstinence (%)
1 month 21 5 19 11 20 20 241 0.20 (0.02,1.97)  0.44 (0.07, 2.76)
3 months 16 6 19 21 19 26 2.44 0.19 (0.02,1.80)  0.75(0.17, 3.36)

Analysis of covariance (ANCOVA) with baseline values as covariates, Degrees of freedom (df), 1,68 r]pz, partial eta squared, %, percentage of
participants made quit attempt/abstinent within arm, OR (odds ratio): reference category control arm, N Neutral, R Reassuring

#p<0.05

time period using only collected data. Sphericity was not
assumed and Greenhouse-Giesser corrections were applied
for ANOVA-based analysis. Results were adjusted for mul-
tiple comparisons (Bonferroni) and for alpha the level used
was 0.05.

Results
Participant Retention

The number of participants retained at each time point
is illustrated in Fig. 1. At 1 month, 83% of women
(n=60/72) were retained and at 3 months this dropped
to 72% (n=152/72). At 6 months, 56% of participants
were retained (n=40/72). Dropout of participants was
not significantly different across all intervention arms at
1 (4%(2)=5.23, p=0.073) or 3 (4*(2)=1.51, p=0.471)
months. Little’s tests were conducted to check if the
data was MAR. At 1 month data was MCAR ()(2= 0.10,
p=0.751) and at 3 months post-session Little’s test indi-
cated the data was not MCAR (> =0.00, p=1.00), but
can be considered as MAR. Lastly, at 6 months dropout
exceeded 40%. Therefore, maximum likelihood imputation
was used up to 3 months post intervention.
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Participant Characteristics

A total of 72 participants were recruited with a mean age of
25.7 years (SD=7.6) with a range of 18-54 years old. Par-
ticipants on average started smoking at 17.1 years (SD=2.4)
ranging from 11 to 26 years old. Most participants smoked 1-5
cigarettes a day (53%) followed by 6-10 (33%) and in small
proportions 11-15 (7%), 16-20 (4%), and 21-25 (3%). One
percent of participants obtained only secondary education
qualifications, while 20% of participants had further education
qualifications. The majority (54%) of participants had obtained
some undergraduate education while 25% obtained post-gradu-
ate education. To see the full list of demographic characteristics
and the spread of characteristics across arms, see Table 1.

Smoking Outcomes

Differences in the primary (intentions) and secondary (sum
of cigarettes) outcomes were assessed between arms using
ANCOVA at each follow-up time point (immediately post-
session, at 1 and 3 months post-session). Binary secondary
outcomes (Quit attempt made (YES/NO) and 7-day point
abstinence (Abstinent/Not Abstinent)) were assessed using
Chi-square tests at follow-up time points (see Table 2 for
results from all trial outcomes across all arms).
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A between-participants effect of the intervention arm
was observed on quit smoking intentions at 3 months post-
session F; ¢5)=4.37, p=0.016, np2 =0.11 (Table 2), with a
medium effect size. Post hoc tests indicated that quit smok-
ing intentions were higher in the Reassuring arm (M=12.1)
compared to the control (M=10.7) (p=0.013, 95% CI
[0.231, 2.539]) (differences in quit smoking intentions are
depicted in Fig. 2).

At 1-month post-session, there was a significant differ-
ence in the presence of a quit attempt. Specifically, 15%
(n=3/20) of control participants reported a quit attempt
compared to 58% (n=11/19) in both the Neutral and Reas-
suring arms.

Discussion

The current study provides a pilot investigation of two stand-
ardised instructions (Neutral and Reassuring) for the delivery
of an age-progression intervention for smoking in women.

As expected, we found that the intervention prompted
spontaneous quit attempts at 1 month post-intervention,
as women within both intervention arms reported more
instances of quit attempts in comparison to the Control arm
at this point. In addition, the Reassuring arm (but not the
Neutral arm) had significantly greater effects on quit smok-
ing intentions at the 3-month timepoint than those in the
Control arm. Findings indicate that both instruction types
create some positive effects on smoking in comparison to
the control arm whereas the Reassuring instructions created
a more sustained impact on the primary outcome.

Regarding the effect of the facial morphing intervention
on smoking intentions, our findings replicated those
reported in a previous trial with only the intervention and
control condition [7, 8], in which quit smoking intentions
were increased in comparison to controls. Unlike in previous
reports [7], this effect was observed at the longitudinal
timepoint of 3 months rather than the immediate post-
session measure. Levels of intentions could have been raised
in the Reassuring arm due to the catalyst of the intervention
administration, reaching significance only at the 3-month
post-intervention timepoints. Whereas in previous research
an immediate effect was observed, no sustained difference
in smoking outcomes was observed [7].

In addition to intentions, behaviour in the form of smok-
ing abstinence was also evidenced more frequently within
the Reassuring arm. A limitation highlighted in previous
investigations of age-progression interventions is the pres-
ence of an intention-behaviour gap [24] in which only intent
to change the behaviour or cognitive activation of the threat
was observed, rather than the behaviour itself. Bridging this
gap, i.e. changing both intentions and behaviours, is key to
the success of behavioural interventions [25]. In addition to

intentions, behaviour in the form of quit smoking attempts
was evidenced within the Reassuring arm compared to the
control, in a similar proportion of participants as in previ-
ous research intervention arms [8]. Interestingly, the current
trial evidences both changes in behaviours and intentions
when delivered via Reassuring instructions, across 3 months
post intervention. No significant effect was observed when
the intervention was delivered via Neutral instructions
compared to the control at this later timepoint. The results
may indicate that the intervention delivered using instruc-
tions intended to reassure led to stronger cognitive activa-
tion processes, whereby the condition had greater impact
on the appraisal of smoking threat leading to changes
in smoking behaviour [26].

The current research is the first of its kind to successfully
pilot the implementation of different sets of scripted instruc-
tions alongside the age-progression intervention. Results
show promise as to the effectiveness of instructions with
reassuring elements; however, the mechanism of effect of
these instructions remains unclear. Providing verbal reassur-
ance has previously been discussed in the context of medical
assessments, and is indicated to have two classes of verbal
cues which include emotional reassurance and secondly
reassurance as to the absence of the relevant condition [16].
This emotional reassurance is suggested to reduce fear and
stress [16], while other research [27] within medical field
suggests by providing verbal reassurance proactive healthy
behaviours are encouraged. The intervention has previously
been indicated to create high levels of fear [10—12], which
could induce avoidance to the intervention message [28].
Therefore, through reassurance stress could be reduced and
intervention efficacy increased.

However, others indicate that reassurance may have a
paradoxical effect in which fear is increased [29]. Conse-
quently, the emotionally reassuring statements used for the
Reassuring intervention instructions could have induced
an increased level of fear within participants. This sug-
gested paradoxical effect of the Reassuring instructions
aligns with the Ironic Process Theory [30] that proposes
that deliberate attempts to supress certain thoughts could
make them more likely to appear, especially under condi-
tions that reduce cognitive capacity (such as under stress).
Closa Leon and colleagues [15] support this theory as partic-
ipants who received supportive and reassuring instructions
prior to an anger stress-inducing task displayed increased
cardiac output suggestive of an increased stress response.
Within the current trial, if the introduction of reassuring
statements induced mild stress, participants could be more
likely to be persuaded to change their behaviour [31, 32]
due to an increase in stress-induced attentional vigilance
(sustained allocation of attention) towards subsequent stop
smoking information provided [33]. The current trial has
piloted the initial implementation of these instruction types;
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future research can seek to further investigate this impact
on a larger sample and measure levels of stress induced by
instruction types in order to understand the mechanism of
effect. Future research should also explore the underlying
mechanisms of this effect through focusing on measures of
attitudes alongside physiological measures of stress.

Overall, the pilot findings suggest that the use of Reas-
suring instructions when delivering the age-progression
intervention may enhance the impact of the intervention on
smoking behaviors. This finding is highly relevant especially
when comparing efficacy of the intervention between prior
studies. Previous research investigating the efficacy of a
facial morphing intervention for smoking cessation did not
implement, or at least failed to report, the use of scripted
instructions that could have contributed to the differences in
the intervention efficacy reported [7, 8]. The use of scripted
instructions would aid the fidelity of this intervention type,
plus aid the reporting of health behaviour change interven-
tions and increasing validity of findings [13]. Therefore, in
order to develop a strong evidence base, the use of scripted
instructions as in this pilot should be the precedent for age-
progression intervention research going forward and form
the basis of larger sample size trials.

Strengths and Limitations

A main strength of the trial was the closely comparable
active control (missing from many previous RCT studies
in the area). In previous investigations of appearance-based
interventions [7, 8], researchers spent a longer duration with
the participants in the intervention arm which may have
potentially confounding effects on the findings as better out-
comes may be associated with increased interaction with the
researcher [34]. The current research has controlled for this
factor through equivalent timing of arms. Furthermore, other
strengths of the research include the stratified randomisa-
tion and long-term longitudinal data collection. Hence, the
current pilot serves to advance research investigating both
age-progression and brief general smoking cessation inter-
ventions through the rigorous methods employed.

A limitation of the study was the loss of participants at
the 6-month post timepoint preventing reliable analysis of
the results at this time. It is also worth noting that COVID-
19 restrictions impacted both recruitment and follow-up data
collection, as 30% of the 6-month follow-up responses were
due to occur after the initial UK COVID-19 lockdown order,
which may have influenced levels of attrition at this time.
Imputation of missing data was conducted up to 3 months
post intervention following recommended statistical pro-
cedures [22]; however, caution should be applied in inter-
preting findings. Future research should seek to implement
additional retention strategies at this point, though this was
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not possible here for reasons explained above. Furthermore,
although physiological measurements and procedures that
were implemented for the wider study were minimal, they
had the potential to raise stress in participants. This was
however minimised using a relaxation period prior to inter-
vention delivery.

Implications

Age-progression techniques have been gaining momentum
for a number of years [6, 12, 35], with specific focus on how
the intervention approach can benefit women [11, 12]. The
findings of this pilot suggest that the efficacy of these tech-
niques could be further increased by implementing scripted
instructions which are intended to reassure the participant
throughout the experience. However, further research is
needed to confirm these findings. Researchers adopting
scripted instructions into their intervention work should be
careful to adhere exactly to their scripts. Researchers should
also control for other variables as far as possible, such as
who delivers the intervention and the experimental setting,
in order to avoid these factors impacting on levels of stress
and arousal, so that the focus remains on the intervention
and instruction content. The importance of consistency in
intervention delivery, as highlighted here, has implications
for a range of intervention-based research, as variations in the
way the intervention is delivered could affect their success,
as arousal created due to instruction content could influence
intervention acceptance and behaviour change [31, 33].

Conclusions

The current study pilot study tested the introduction of
both neutral and reassuring instructions alongside an age-
progression intervention for smoking. Conclusions that can
be drawn are (1) instructions designed to reassure partici-
pants during intervention delivery increased quit smoking
intentions at 3 months post-session; (2) reassuring instruc-
tions could be beneficial for the efficacy of the interven-
tion; (3) through piloting the intervention and instruction
types, results support the need for larger scale trials, in order
to confirm findings and investigate further the underlying
mechanism of effect.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12529-024-10285-3.

Acknowledgements We wish to thank Nikki Kaur Grewal and Maryam
Rooble for their assistance processing the data and the technical sup-
port provided by Dr. Gary Dicks at Manchester Metropolitan Univer-
sity. The lead author was supported by the Manchester Metropolitan
University Vice-chancellor scholarship.


https://doi.org/10.1007/s12529-024-10285-3

International Journal of Behavioral Medicine

Author Contribution Authors’ contributions are as follows:
conceptualization; LW, MIC, and SG. Methodology: LW. Investigation:
LW. Formal analysis: LW, MIC, and AD. Writing—original draft: LW.
Writing-review and editing: MIC, SG, KS, AD, BM, MC, TE, and CA.
Supervision: MIC, SG, AD, and KS.

Funding The primary author was supported by the Manchester Met-
ropolitan University Vice-chancellor scholarship. No other specific
funding was included for this work.

Availability of Data and Material The authors are open to data sharing
of de-identified data collected. Application, with rationale, may be
made to corresponding author at Manchester Metropolitan University,
lucy.walker@mmu.ac.uk.

Declarations

Ethics Approval Ethical approval was granted by the Manchester Met-
ropolitan University Health and education Research Ethics committee
(Ref: 0245). All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
This article does not contain any studies with animals performed by
any of the authors.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

Conflict of Interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Office for National Statistics: statistics on smoking England.
https://digital.nhs.uk/data-and-information/publications/statisti-
cal/statistics-on-smoking/statistics-on-smoking-england-2018/
part-1-smoking-related-ill-health-and-mortality. 2019. Accessed
31 July 2019.

2. Ekpu VU, Brown AK. The economic impact of smoking and of
reducing smoking prevalence: review of evidence. Tobacco use
insights. 2015;8(1):1-35.

3. World Health Organization. WHO global report on trends in prev-
alence of tobacco smoking 2000-2025. 3rd ed ed. Geneva: World
Health Organization; 2019.

4. Onwuzo CN, Olukorode J, Sange W, Orimoloye DA, Udojike C,
Omoragbon L, et al. A Review of smoking cessation interven-
tions: efficacy, strategies for implementation, and future direc-
tions. Cureus. 2024;16(1).

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

Hosseinpoor AR, Parker LA, Tursan d’Espaignet E, Chatterji S.
Socioeconomic inequality in smoking in low-income and middle-
income countries: results from the World Health Survey. PLoS
ONE. 2012;7(8): e42843. https://doi.org/10.1371/journal.pone.
0042843.

Flett K, Clark-Carter D, Grogan S, Davey R. How effective are physical
appearance interventions in changing smoking perceptions, attitudes
and behaviours? A systematic review Tobacco control. 2013;22(2):74—
9. https://doi.org/10.1136/tobaccocontrol-2011-050236.

Grogan S, Flett K, Clark-Carter D, Conner M, Davey R, Richardson
D, et al. A randomized controlled trial of an appearance-related
smoking intervention. Health Psychol. 2011;30(6):805-9. https://
doi.org/10.1037/a0024745.

Burford O, Jiwa M, Carter O, Parsons R, Hendrie D. Internet-
based photoaging within australian pharmacies to promote smok-
ing cessation: randomized controlled trial. J] Med Internet Res.
2013;15(3):34-45. https://doi.org/10.2196/jmir.2337.

Persson S, Grogan S, Dhingra K, Benn Y. ‘It’s bit of an eye
opener’ — a qualitative study of women’s attitudes towards tan-
ning, sun protection and a facial morphing intervention. Psychol
Health. 2018;33(3):381-97. https://doi.org/10.1080/08870446.
2017.1357815.

Flett K, Grogan S, Clark-Carter D, Gough B, Conner M. Male
smokers’ experiences of an appearance-focused facial-ageing
intervention. J Health Psychol. 2017;22(4):422-33. https://doi.
org/10.1177/1359105315603477.

Grogan S, Flett K, Clark-Carter D, Gough B, Davey R, Richardson
D, et al. Women smokers’ experiences of an age-appearance anti-
smoking intervention: a qualitative study. Br J Health Psychol.
2010;16(4):675-89. https://doi.org/10.1348/2044-8287.002006.
Walker L, Grogan S, Scholtens K, Denovan A, McMillan B,
Armitage CJ, et al. UK women smokers’ experiences of an age-
progression smoking cessation intervention: thematic analysis of
accounts. PEC Innovation. 2022;1: 100021. https://doi.org/10.
1016/j.pecinn.2022.100021.

Toomey E, Hardeman W, Hankonen N, Byrne M, McSharry J,
Matvienko-Sikar K, et al. Focusing on fidelity: narrative review
and recommendations for improving intervention fidelity within
trials of health behaviour change interventions. Health Psychol
Behav Med. 2020;8(1):132-51. https://doi.org/10.1080/21642850.
2020.1738935.

Horner S, Rew L, Torres R. Enhancing intervention fidelity:
a means of strengthening study impact. J Spec Pediatr Nurs.
2006;11(2):80-9. https://doi.org/10.1111/j.1744-6155.2006.
00050.x.

Closa Ledn T, Nouwen A, Sheffield D. Social support and indi-
vidual variability in patterns of haemodynamic reactivity and
recovery. Psychol Health. 2007;22(4):473-92. https://doi.org/10.
1080/14768320600941806.

Coia P, Morley S. Medical reassurance and patients’ responses.
J Psychosom Res. 1998;45(5):377-86. https://doi.org/10.1016/
$0022-3999(98)00047-6.

Traeger AC, O’Hagan ET, Cashin A, McAuley JH. Reassurance
for patients with non-specific conditions - a user’s guide. Braz J
Phys Ther. 2017;21(1):1-6. https://doi.org/10.1016/j.bjpt.2016.
12.007.

. IBM. SPSS Statistics for Macintosh. New York: IBM Corporation;

2019.

APRIL Inc. APRIL® Face Aging Software. 2.7.4, ed: AprilAge
Inc.; 2018.

Ajzen I. The theory of planned behavior. Organ Behav Hum Decis
Process. 1991;50(2):179-211. https://doi.org/10.1016/0749-
5978(91)90020-T.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2018/part-1-smoking-related-ill-health-and-mortality
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2018/part-1-smoking-related-ill-health-and-mortality
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-smoking/statistics-on-smoking-england-2018/part-1-smoking-related-ill-health-and-mortality
https://doi.org/10.1371/journal.pone.0042843
https://doi.org/10.1371/journal.pone.0042843
https://doi.org/10.1136/tobaccocontrol-2011-050236
https://doi.org/10.1037/a0024745
https://doi.org/10.1037/a0024745
https://doi.org/10.2196/jmir.2337
https://doi.org/10.1080/08870446.2017.1357815
https://doi.org/10.1080/08870446.2017.1357815
https://doi.org/10.1177/1359105315603477
https://doi.org/10.1177/1359105315603477
https://doi.org/10.1348/2044-8287.002006
https://doi.org/10.1016/j.pecinn.2022.100021
https://doi.org/10.1016/j.pecinn.2022.100021
https://doi.org/10.1080/21642850.2020.1738935
https://doi.org/10.1080/21642850.2020.1738935
https://doi.org/10.1111/j.1744-6155.2006.00050.x
https://doi.org/10.1111/j.1744-6155.2006.00050.x
https://doi.org/10.1080/14768320600941806
https://doi.org/10.1080/14768320600941806
https://doi.org/10.1016/s0022-3999(98)00047-6
https://doi.org/10.1016/s0022-3999(98)00047-6
https://doi.org/10.1016/j.bjpt.2016.12.007
https://doi.org/10.1016/j.bjpt.2016.12.007
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T

International Journal of Behavioral Medicine

21.

22.

23.

24.

25.

26.

27.

28.

29.

Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The
Fagerstrom Test for Nicotine Dependence: a revision of the Fager-
strom Tolerance Questionnaire. Br J Addict. 1991;86(9):1119-27.
Enders CK, Bandalos DL. The relative performance of full infor-
mation maximum likelihood estimation for missing data in struc-
tural equation models. Struct Equ Modeling. 2001;8(3):430-57.
https://doi.org/10.1207/S15328007SEM0803_5.

Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how
should multiple imputation be used for handling missing data
in randomised clinical trials — a practical guide with flowcharts.
BMC Med Res Methodol. 2017;17(1):162. https://doi.org/10.
1186/s12874-017-0442-1.

Armitage CJ, Conner M. Efficacy of the theory of planned behav-
iour: a meta-analytic review. BrJ Soc Psychol. 2001;40(4):471-99.
Sheeran P, Webb TL. The intention—behavior gap. Soc Pers Psy-
chol Compass. 2016;10(9):503—18. https://doi.org/10.1111/spc3.
12265.

Avishai A, Brewer NT, Mendel JR, Sheeran P. Expanding the
analysis of mechanisms of action in behavioral interventions:
cognitive change versus cognitive activation. Psychol Health.
2023;38(4):409-28. https://doi.org/10.1080/08870446.2021.
1969021.

Pradhan BB, Brox JI, Indahl A. Chapter 6 - Watchful waiting and
brief education. In: Dagenais S, Haldeman S, editors. Evidence-based
management of low back pain. Saint Louis: Mosby; 2012. p. 55-72.
Ruiter RAC, Abraham C, Kok G. Scary warnings and rational
precautions: a review of the psychology of fear appeals. Psychol
Health. 2001;16(6):613-30.

McDonald IG, Daly J, Jelinek VM, Panetta F, Gutman JM. Open-
ing Pandora’s box: the unpredictability of reassurance by a normal

@ Springer

30.

31

32.

33.

34.

35.

test result. Br Med J. 1996;313(7053):329-32. https://doi.org/10.
1136/bm;j.313.7053.329.

Wegner DM. Ironic processes of mental control. Psychol Rev.
1994;101(1):34-52.

Dillard JP, Li R, Huang Y. Threat appeals: the fear-persuasion relation-
ship is linear and curvilinear. Health Commun. 2017;32(11):1358-67.
https://doi.org/10.1080/10410236.2016.1220345.

Tannenbaum MB, Hepler J, Zimmerman RS, Saul L, Jacobs S,
Wilson K, et al. Appealing to fear: a meta-analysis of fear appeal
effectiveness and theories. Psychol Bull. 2015;141(6):1178-204.
https://doi.org/10.1037/a0039729.

Blondé J, Girandola F. Self-relevant threatening messages pro-
mote vigilance toward coping information: evidence of positive
processing at attentional level. Soc Cogn. 2018;36(4):411-41.
https://doi.org/10.1521/s0c0.2018.36.4.411.

Ockene JK, Kristeller J, Goldberg R, Amick TL, Pekow PS,
Hosmer D, et al. Increasing the efficacy of physician-delivered
smoking interventions: a randomized clinical trial. J Gen Intern
Med. 1991;6(1):1-8.

Persson S, Benn Y, Dhingra K, Clark-Carter D, Owen Alison L,
Grogan S. Appearance-based interventions to reduce UV expo-
sure: a systematic review. Br J Health Psychol. 2018;23(2):334—
51. https://doi.org/10.1111/bjhp.12291.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1207/S15328007SEM0803_5
https://doi.org/10.1186/s12874-017-0442-1
https://doi.org/10.1186/s12874-017-0442-1
https://doi.org/10.1111/spc3.12265
https://doi.org/10.1111/spc3.12265
https://doi.org/10.1080/08870446.2021.1969021
https://doi.org/10.1080/08870446.2021.1969021
https://doi.org/10.1136/bmj.313.7053.329
https://doi.org/10.1136/bmj.313.7053.329
https://doi.org/10.1080/10410236.2016.1220345
https://doi.org/10.1037/a0039729
https://doi.org/10.1521/soco.2018.36.4.411
https://doi.org/10.1111/bjhp.12291

	An Age-Progression Intervention for Smoking Cessation: A Pilot Study Investigating the Influence of Two Sets of Instructions on Intervention Efficacy
	Abstract
	Background 
	Method 
	Results 
	Conclusions 
	Trial Registration 

	Introduction
	Aims and Objectives

	Method
	Design
	Randomisation and Blinding Procedure
	Recruitment and Participants
	Details of Treatment Conditions
	Age-Progression Intervention
	Neutral Instructions 
	Reassuring Instructions 
	Control 


	Procedure
	Primary Outcome
	Secondary Outcomes
	Further Measures
	Statistical Analysis

	Results
	Participant Retention
	Participant Characteristics
	Smoking Outcomes

	Discussion
	Strengths and Limitations
	Implications

	Conclusions
	Acknowledgements 
	References


