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Background: Alcohol consumption and related harm increase rapidly from the age of 12 years. We evaluated
whether alcohol screening and brief intervention is effective and cost-effective in delaying hazardous or harmful
drinking amongst low-risk or abstaining adolescents attending Emergency Departments (EDs).

Methods: This ten-centre, three-arm, parallel-group, single-blind, pragmatic, individually randomised trial
screened ED attenders aged between 14 and 17 years for alcohol consumption. We sampled at random one
third of those scoring at most 2 on AUDIT-C who had access to the internet and, if aged under 16, were Gillick
competent or had informed consent from parent or guardian. We randomised them between: screening only (con-
trol intervention); one session of face-to-face Personalised Feedback and Brief Advice (PFBA); and PFBA plus an
electronic brief intervention (eBI) on smartphone or web. We conducted follow-up after six and 12 months. The
principal outcomes were alcohol consumed over the 3 months before 12-month follow up, measured by AUDIT-C;
and quality-adjusted life-years.

Findings: Between October 2014 and May 2015, we approached 5,016 eligible patients of whom 3,326 consented
to be screened and participate in the trial; 2,571 of these were low-risk drinkers or abstainers, consuming an
average 0.14 units per week. We randomised: 304 to screening only; 285 to PFBA; and 294 to PFBA and eBI. We
found no significant difference between groups, notably in weekly alcohol consumption: those receiving screening
only drank 0.10 units (95% confidence interval 0.05 to 0.18); PFBA 0.12 (0.06 to 0.21); PFBA and eBI 0.10 (0.05
to 0.19).

Interpretation: While drinking levels remained low in this population, this trial found no evidence that PFBA with
or without eBI was more effective than screening alone in reducing or delaying alcohol consumption.
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Background and objectives

In adolescence alcohol is the most widely used substance and a ma-
jor health concern (Adger & Saha, 2013). The burdens of disease, so-
cial costs and harms associated with its use are extensive and common
in young adults. In addition, the development of later alcohol-related
harms have been linked to early onset of drinking during adolescence
(Lim et al., 2012).

Alcohol consumption often commences in early adolescence and in-
creases rapidly to young adulthood (Heron et al., 2012). Adolescents
who begin to drink at an early age are at higher risk for injury, ill-
ness, long-term alcohol misuse, or even death related to alcohol use
(Bellis et al., 2009; Hingson, Heeren, & Winter, 2006). A previous study
of alcohol screening in Emergency Departments (EDs) in England found
the prevalence of ever drinking alcohol among adolescents was 4% for
those aged 10 years and increased to 90% by age 17 with associations
between alcohol consumption and earlier onset of drinking linked to
poorer health and social functioning (Donoghue et al., 2017).

Several school-based, selective interventions that target non-
drinking youths have delayed the onset of drinking behaviours
and alcohol-related harms (Conrod, Castellanos, & Mackie, 2008;
Spoth, Greenberg, & Turrisi, 2008). There is also emerging evidence
that universal preventive interventions, or strategies implemented dur-
ing adolescence, have the potential to delay the initiation, or decrease
the rate, of alcohol consumption (McKay et al., 2018) or substance
misuse and associated problems into young adulthood (Trudeau et al.,
2016). A meta-analysis of these trials showed small but positive ef-
fects of interventions on adolescent alcohol use (Strom, Adolfsen, Fos-
sum, Kaiser, & Martinussen, 2014). But systematic reviews of the ev-
idence are hampered by heterogeneity across interventions, popula-
tions and outcomes, and by poor reporting of the trials (Agabio et al.,
2015; Foxcroft & Tsertsvadze, 2011). Hospital activity data suggests
that adolescents are far more likely to seek health intervention from
urgent care and emergency settings than traditional primary care set-
tings (Gnani et al., 2014) and there is some evidence of an association
between risk taking behaviour that results in an ED attendance and al-
cohol use (Donoghue et al., 2017). These factors combined with the
fact attendance at ED creates a ‘teachable moment’ where attendees are
more likely to respond to a behavioural intervention suggest ED may
be an appropriate setting to deliver adolescent alcohol screening and
intervention (Patton, Crawford & Touquet, 2003).

Alcohol and drugs prevention programmes facilitated by the inter-
net using computers, tablets and smartphones are also becoming widely
available (Hoeppner et al., 2017). A recent study of adolescents found
lower rates of substance misuse initiation among those exposed to a
web-based intervention (Walton et al., 2014). A previous review of these
programmes found that they have the potential to reduce use of alcohol
and other drugs and intention to use them in future (Donoghue, Patton,
Phillips, Deluca, & Drummond, 2014). However, their effectiveness re-
mains unclear, especially in adolescents (Crane, Garnett, Michie, West,
& Brown, 2018). These findings, together with the implementation ad-
vantages and high fidelity associated with new technology, suggest that
interventions facilitated by computers and the Internet offer a promising
channel for large population-based interventions.

There is little research exploring the potential effects of differ-
ent intervention approaches on alcohol consumption for those who
are abstinent or low-risk users. Therefore, we designed this trial to
evaluate the effectiveness and cost-effectiveness of face-to-face person-
alised feedback and brief advice (PFBA) and electronic brief interven-
tion (eBI), compared with screening alone, on alcohol consumption
by low-risk adolescents. A complementary trial estimated the effects
of these interventions in high-risk adolescent drinkers (Deluca et al.,
2020).

Our primary null hypothesis was: PFBA and eBI are no more effective
than screening alone in delaying alcohol consumption, as measured 12-
months after randomisation by the AUDIT-C.
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Our secondary null hypotheses were:

1. PFBA and eBI are no more cost-effective than screening alone in re-
ducing alcohol consumed, as measured 12-months after randomisa-
tion assessed by AUDIT-C.

2. PFBA and eBI are no more effective than screening alone in reducing
alcohol-related problems and consequences in adolescents, as mea-
sured 12-months after randomisation.

Methods
Study design and baseline procedures

Our study was a three-arm, parallel-group, single-blind, pragmatic,
individually randomised trial, stratified by ED and gender. We published
the full trial protocol in 2015 (Deluca et al., 2015). However we later
modified that protocol, with the agreement of the trial steering com-
mittee, to measure consumption by AUDIT-C rather than the Time Line
Follow-Back 28-day method (TLFB28). This simplified data collection
at baseline, enabled participants to complete follow up online, and thus
minimised attrition.

We conducted the trial in accordance with the Declaration of
Helsinki, achieved full NHS ethics approval (14/LO/0721), and regis-
tered it with the International Standard Controlled Trials Number Reg-
istry (ISRCTN45300218).

The ten participating EDs covered the North-East of England, East
Yorkshire and London (full list in Acknowledgements). We approached
consecutive attenders between October 2014 and May 2015 after ED
staff had cleared them. We sought to include: patients between their
14th and 17th birthdays; scoring at most 2 on the AUDIT-C; able and
willing to provide informed consent or have consent provided by a re-
sponsible adult; alert and orientated; able to speak English sufficiently
to complete assessments; resident within 20 miles of the ED; and having
access to a smartphone or internet enabled device. We excluded partic-
ipants: with a severe injury requiring immediate treatment; with a seri-
ous mental health problem or psychological issues, especially if referred
to specialist services; grossly intoxicated; who had received alcohol or
substance use treatment in the past 6 months; or currently participating
in any other alcohol research study.

We screened eligible and consenting patients for alcohol consump-
tion in a private area of the ED using the AUDIT-C on an electronic
tablet. Based on earlier work which estimated that 25% of adolescents
attending ED were high-risk drinkers, we randomly selected one third
of participants eligible for the low risk trial. We thanked those not se-
lected, gave them a £5 voucher, and returned them to the care of ED
staff. Those selected for participation completed the rest of the baseline
questionnaires, received their allocated intervention and a reminder that
a researcher would follow them up 6 and 12 months later, and then re-
turned to the care of ED staff. They completed those follow-ups on-line,
by phone or by post, as they preferred.

Randomisation and blinding

We used simple random sampling embedded in the tablet software
programmed independently of the research team to select one third of el-
igible participants. After confirming their eligibility, taking consent, and
completing baseline assessments, we stratified the resulting sample by
ED and gender, and allocated them at random with equal probabilities
between three groups — due to receive screening only, PFBA or eBI. We
used strings generated independently of the research team, encrypted
for security, and embedded within the tablet to create and randomly
permute random blocks of size 3 or 6.

Though keeping participants and interventionists blind to these allo-
cated interventions was neither feasible nor desirable in a pragmatic
trial, we blinded the researchers conducting follow-ups at 6 and 12
months, and the analytical team, until primary analysis was complete.
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Table 1
Summary of trial arm components.
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Component Screening only

Personalised feedback and brief advice
(PFBA)

Personalised feedback and brief advice and
Electronic Brief Intervention (EBI)

Rational, theory or goal Control condition

Materials None

Procedure Screening only using

AUDIT-C.

Brief motivational interview to
maintain abstinence or low-level
consumption.

Healthy Lifestyle Leaflet

Brief advice and discussion of alcohol
use, covering feedback of screening
result, recommended consumption
levels, normalised consumption for
age, strategies to maintain abstinence
or low-level drinking and sources of
additional support.

Brief motivational interview to maintain
abstinence or low-level consumption and
access to an interactive electronic app.
Healthy Lifestyle Leaflet and smartphone
app.

In addition to PFBA participants were
introduced to a smartphone or PC based
app designed to help maintain abstinence
or low-level consumption. The app
centred around a city with specific
building where advise could be sought.
Participants could create drinking diaries,

Interventionist ED nurse or researcher

Delivery mode Screening tool
self-completed on IPAD

Location Emergency Department

Session duration and 1 minute, one occasion

ED nurse or researcher
Face-to-face discussion

Emergency Department

Up to 5 minutes, one occasion

create goals, receive personalised
feedback and seek advice regarding risks
associated with alcohol use.

ED nurse or researcher, app was
self-directed

Interaction with app was self-directed

PFBA and initial introduction to the app
was in the Emergency Department,
interaction with the app was at the
participants discretion.

PFBA and introduction to app up to 20

frequency minutes on one occasion. Interaction with
the app was not limited in terms of
duration or frequency.
Procedures we optimised it for recent iPhone and Android phones. It was developed

Trained researchers were responsible for the delivery of the allo-
cated intervention, which was facilitated by the tablet. Full details of the
interventions including screenshots and tools are available elsewhere
(Deluca et al., 2020) and a brief summary of intervention components
provided in Table 1.

Screening only group — ‘treatment as usual’

After completing the baseline assessment, control participants re-
ceived our thanks for their participation, a £5 voucher, and reminders
that researchers would contact them to arrange follow-up interviews
after 6 and 12 months; they then returned to the care of ED staff.

Personalised feedback and brief advice (PFBA)

This was an age-specific version of the SIPS Brief Advice About Al-
cohol Risk (Coulton et al., 2009; Drummond et al., 2014). We based
it on the FRAMES model for brief alcohol intervention; Feedback of
screening, Responsibility to be the agent of change, Advice on how to
achieve change, Menu of options, Empathic style and enhancing Self-
Efficacy (Hester, 1995). The intervention covered feedback on screening
results and their meaning, recommended levels of alcohol consumption
for young people, normative comparisons, a summary of the risks asso-
ciated with alcohol consumption, the benefits of avoiding or delaying
drinking, and strategies to support doing so. Each participant also re-
ceived a copy of a leaflet that included additional information about
alcohol intoxication, alcohol poisoning, alcohol and the law, and con-
tact details for further support. This took an average of 5 minutes to
deliver.

Personalised feedback plus a smartphone- or web-based brief intervention
(eBD)

SIPS City is a mobile web application co-produced with young people
and capable of working offline. Though it can use a variety of platforms,

for this research by the software developer Codeface Ltd. in collabora-
tion with the research team. The content was similar to our PFBA but the
eBI added gaming aspects to engage and motivate users to explore and
learn (facts and figures) about alcohol, receive personalised feedback,
and set goals.

When possible, our researchers installed SIPS City on participants’
smartphones while they were attending ED and encouraged them to use
it. When they did not have access to their phone, researchers showed
them the app and its components on a study iPad; and sent email and
text messages within 24 hours with instructions on how to download
and install the app on their smartphone at home. Our software sent two
reminders to those who had not yet installed the app. To participants
without a smartphone but with internet access through other devices,
we provided access to a web version of the application.

Training and fidelity

We recruited researchers experienced in healthcare or research to
recruit patients and deliver the interventions. We trained them in trial
procedures and the interventions, notably with examples and role play.

During the trial we assessed fidelity to the interventions by audio-
recording a random 20% sample of each researcher’s sessions. A senior
researcher assessed whether each recording had delivered key aspects
of the interventions as planned; and gave feedback to improve fidelity
when necessary.

Outcomes

Our primary outcome was the average alcohol consumption in stan-
dard UK units (equivalent to 8 grams of ethanol) per week over the previ-
ous three months, estimated from responses to AUDIT-C by multiplying
drinking frequency per week by average consumption per drinking occa-
sion (Alkhaldi et al., 2016). Our previous work showed good agreement
between consumption assessed by the extended AUDIT-C and TLFB28
(Donoghue et al., 2014) and the AUDIT-C has demonstrated excellent
responsiveness over time (Bradley et al., 1998). AUDIT-C also assesses
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whether participants are considered at low risk with a score of at most
2; or at higher risk with a score of at least 3 (Coulton et al., 2018).
Participants completed AUDIT-C at baseline, 6 and 12 months.

We assessed alcohol-related problems and consequences by ques-
tions 19, 21 and 22 from the ESPAD study (Hibell, Guttormsson, Ah-
stom, et al., 2012). These measure the frequency of common alcohol-
related problems such as fighting, problems with family, peers, school
and police, injuries and accidents and engaging in regretted or un-
protected sexual activity. Again, participants responded at baseline,
6 and 12 months. We assessed general psychological functioning at
baseline and 12-months by the Strengths and Difficulties Questionnaire
(Muris, Meesters, Eijkelenboom, & Vincken, 2004). All these measures
have been validated for the target adolescent population.

Economic outcomes

Our primary outcome measure for economic evaluation was health
utility, estimated by the EuroQol questionnaire with 5 Dimensions and
5 Levels (EQ-5D-5L) (Herdman et al., 2011; Janssen et al., 2013). This
focuses on five dimensions of health: mobility; self-care; usual activi-
ties; pain or discomfort; and anxiety or depression. We converted scores
on each dimension to health utilities ranging from 1 (perfect health)
through 0 (as bad as dead) to — 0.285 (extreme problems on all dimen-
sions, thus worse than dead) using a tariff derived by the EuroQol group
from social preference surveys in the UK (Devlin, Shah, Feng, Mulhern,
& van Hout, 2018). Our economic measures also included the service
use questionnaire known as the Client Service Receipt Inventory (CSRI),
adapted to the target adolescent population.

Sample size calculation

As we know of no evidence on the minimal clinically important dif-
ference for this population, we powered the trial to detect an effect size
of 0.3 or greater, equivalent to 30% of the population standard devia-
tion, generally regarded as a small effect. To yield 80% power of de-
tecting this difference with a two-sided significance level of 5%, one
needs to analyse 175 participants followed-to month 12 in each of the
three groups. Our experience of studying brief interventions suggested
that loss to follow-up at 12 months was unlikely to exceed 30%. So,
we increased our target sample size to 250 in each group, and 750 in
total. Our previous surveys of this population suggested that 25% of
adolescents screened would score at least 3 on AUDIT-C and thus be
ineligible (Coulton et al., 2018; Donoghue et al., 2017). As we con-
ducted this trial alongside a complementary high-risk study (submitted
herewith) we predicted that for every high-risk participant identified
through screening we would identify 3 low-risk participants. Hence, we
selected a random third of eligible low-risk patients as potential partic-
ipants.

Statistical analysis

We used SAS to analyse the trial ‘by treatment allocated’, that is by
analysing participants as members of their allocated group irrespective
of the treatment they received. The analysis team stayed blind to par-
ticipants’ allocated group until they completed the main analysis.

We knew that the primary outcome — weekly alcohol consumption
at month 12 — was usually positively skewed in this population. So
we checked this before transforming the resulting data by taking cube
roots, and transformed back once analysis was complete. Analysis of
the primary outcome used a fixed effects model for allocated groups,
random effects for ED, and included gender, age and baseline alcohol
consumption as covariates. We also undertook sensitivity analysis by
using non-parametric Wilcoxon rank sum indices within a similar fixed
effects model. We assessed the influence of missing data by using multi-
ple imputation to assess the sensitivity of observed outcomes to missing
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data. We analysed secondary outcomes by similar mixed-effect mod-
els adjusted for gender, age and the appropriate baseline covariate. To
assess the validity of the results, we estimated Bayes factors for the pri-
mary outcome, comparing PFBA with control and eBI with control. Ex-
ploratory secondary analysis used linear regression to identify prognos-
tic factors at baseline that may affect the primary outcome at 12 months.

Economic analysis

We undertook cost-effectiveness analysis, measuring both the re-
sources used (costs) and the resulting gain in utility (effectiveness). We
used data from individual participants to estimate mean differences in
costs between interventions and control; and converted their EQ-5D-5L
utility scores at baseline, and 6 and 12 months to quality adjusted life
years (QALYs) using the ‘area under the curve’. We adopted two dis-
tinct perspectives — societal and that of the National Health Service and
Personal Social Services (NHS+PSS).

As these data are subject to sampling error, we used stochastic sensi-
tivity analysis in the form of 1000 non-parametric bootstrapped replica-
tions of costs and effects to derive 95% confidence intervals of the incre-
mental cost effectiveness ratio (ICER); and cost-effectiveness acceptabil-
ity curves showing the probability that interventions were cost-effective
over a range of willingness to pay (WTP), typically between £20,000
and £30,000 per QALY in the UK (Briggs, 2001; Drummond, Stoddart,
& Torrance, 1999).

To cost service use at 2014 prices, we used local unit costs where
possible, supplemented by published national costs®! and information
from previous alcohol studies (Coulton et al., 2009; Coulton et al., 2008;
Drummond et al., 2009). Since we incurred costs only over 12 months,
discounting was not necessary. We estimated the cost of screening and
of delivering the two interventions by measuring resource inputs to each
arm of the trial at 6 and 12 months, including the time of trainers and
trainees, their expenses, and the cost of materials. We estimated the
effects on NHS and non-NHS costs from information gathered on par-
ticipants’ contact with primary care, secondary care, specialist health
services, social services and the criminal justice system through our
adapted version of the CSRI.

We used multiple imputation to handle data missing from individual
EQ-5D-5L questions, and derived utilities from the imputed variables.
We assessed whether missing costs were truly missing or truly zero, and
imputed truly missing costs from the average cost of each intervention.

Results

The CONSORT diagram in Fig. 1 shows the flow of patients through
the trial.

Table 2 confirms that demographic and outcome variables were sim-
ilar across all three groups at baseline. The mean age of trial participants
was 15.1 years; 51% were female and 62% identified themselves as of
white ethnicity. The mean age of their first drink was 13.8 years, and
their mean weekly alcohol consumption was only 0.14 units of alco-
hol. The majority of participants attended ED because of a bodily injury
or accident (59.2%), an infection (7.6%) or gastrointestinal complaint
(6.1%). Table 3 shows adjusted least mean squares for main outcomes.
Table 4 shows the mean differences and 95% confidence intervals of out-
comes between PFBA and control and between eBI and control. Thus,
we found no significant difference for any outcome. Our non-parametric
sensitivity analysis confirmed this for the primary outcome. Further-
more, our multiple imputation models showed that missing data did not
affect these findings. The Bayes factors comparing PFBA and eBI with
control were 0.05 (SE 0.18) and 0.05 (SE 0.13) respectively, thus rein-
forcing the null findings for the primary outcome.

All participants allocated to control or PFBA received the interven-
tion as allocated. Of those allocated to eBI, only 103 (35%) engaged
with the intervention after leaving the ED. Our exploratory analysis of
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Enroliment

Allocation

Follow-up

Analysis

AZE attendees
7854

2844

Assessed
5016

Completed
3326

'AUDIT-C negatives
2571

Randomised (1in 3)

Control group
304 285 294

6 month follow-up
259 (85.2%)
Withdrawnn=7
Lostto FU n =38 (12.5%)

6 month follow-up
239 (83%)

\Withdrawn n =9

Lost to FU n =37 (13.0%)

6 month follow-up
248 (84.4%)
Withdrawnn=9
Lost to FU n =37 (12.6%)

12 month follow-up.
228(77.6%)

Withdrawn n =7

Lost to FU n =50 (17.0%)

Analysed
228 (77.6%)

12 month follow-up
218(71.7%)

Withdrawn n =7

Lost to FU n =72 (23.7%)

12 month follow-up
224 (78.6%)

Withdrawn n =4

Lost to FU n =48 (16.8%)

Analysed Analysed
218 (71.7%) 224(71.6%)

Table 2

Reason excluded

Excluded
1563 Initial disinter 1013

Did not give c 252
Patient left w 147,
Parent did nc 101

Patient admit 50)

Demographic and baseline outcomes by allocated group.

Reason
Left 1000}
[Too unwell 653
Distressed 273
Other 249
Reattender 226
Intoxicated 83
No clearance 82
Staff safety 80}
|Admitted 77
Not Gillick cor 77
Police 37
Safety 7
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Fig. 1. Consort diagram.

Control (n=304)

PFBA (n=285)

eBI (n=294)

Mean age in years (SD)

Mean age of first drink (SD)

Male n (%)

White n (%)

Black n (%)

Asian n (%)

Other n (%)

Smoker n (%)

Alcohol use

Abstinent n (%)

Mean weekly alcohol consumed (SD)?
Mean AUDIT-C Score (SD)

Monthly heavy episodic alcohol use n (%)°
Ever intoxicated n (%)°

Intoxicated in past 12 months n (%)°
Intoxicated in past 30 days n (%)°
Alcohol-related problems

Fighting n (%)

Accident or injury n (%)

Parent problems n (%)

Peer problems n (%)

School problems n (%)

Victim of theft n (%)

Police problems n (%)

Hospitalised n (%)

Unprotected sex n (%)

Regretted sex n (%)

Strengths and Difficulties

(Higher scores indicate more difficulties)
Mean overall score (SD)

Mean emotional score (SD)

Mean conduct score (SD)

Mean hyperactivity score (SD)

Mean Peer problem score (SD)
Mean prosocial score (SD)

152 (1.1)
13.8 (1.7)
144 (47.4)
187 (61.5)
53 (17.4)
26 (8.6)
38 (12.5)
31 (10.3)
82 (27.0)
0.14 (0.28)
0.38 (0.66)
8 (2.6)
105 (24.7)
76 (25.0)
18 (6.0)

51

15.1 (1.0)
13.6 (1.9)
145 (50.9)
182 (64.0)
54 (18.9)
20 (7.0)
29 (10.1)
20 (7.1)
73 (25.6)
0.14 (0.28)
0.40 (0.71)
21 (7.4)
101 (35.4)
76 (26.6)
21 (7.5)

10.7 (5.5)
3.1 (2.3)

15.2 (1.0)
13.9 (1.8)
143 (48.6)
180 (61.2)
51 (17.3)
19 (6.5)
44 (15.0)
26 (8.7)
81 (27.6)
0.15 (0.29)
0.43 (0.72)
19 (6.4)
102 (34.7)
76 (26.0)
24 (8.0)

@ Measured as standard drinks where 1 standard drink = 8g ethanol.
b Measured as 6 or more standard drinks in a single drinking episode.

¢ Intoxication is self-defined as loss of control while drinking.
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Table 3

Proportion abstinent and adjusted least mean squares and 95% CI for outcomes at 6 and 12 months by allocated group.
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Control

PFBA

eBI

Month 6Mean (95%
CD(n=259)

Month 12Mean
(95% CD(n=218)

Month 6Mean (95%
CD(n=239)

Month 12Mean
(95% CI)(n=224)

Month 6Mean (95%
CD(n=248)

Month 12Mean
(95% CI(n=228)

Alcohol use

Abstinent n (%)
Weekly alcohol
AUDIT-C Score

consumed ?

Strengths and Difficulties

95 (36.4)
0.06 (0.03; 0.10)
0.14 (0.08; 0.22)

100 (43.3)
0.10 (0.05; 0.18)
0.22 (0.12; 0.36)

75 (33.1)
0.04 (0.02; 0.07)
0.08 (0.04; 0.14)

92 (40.2)
0.12 (0.06; 0.21)
0.21 (0.11; 0.35)

97 (38.8)
0.05 (0.03; 0.09)
0.06 (0.19; 0.21)

100 (43.1)
0.10 (0.05; 0.19)
0.21 (0.11; 0.35)

Overall score - 10.8 (10.2; 11.4) -
Emotional score - 3.32 (3.07; 3.57) -
Conduct score - 1.58 (1.40; 1.77) -
Hyperactivity score - 3.48 (3.21; 3.75) -
Peer problem score - 2.41 (2.20; 2.61) -
Prosocial score - 7.95 (7.71; 8.19) -

102 (9.58; 10.8) - 10.4 (9.76; 11.0)
3.06 (2.81; 3.30) - 3.14 (2.90; 3.39)
159 (141; 1.77) - 1.75 (1.57; 1.93)
3.35(3.08; 361) - 3.23 (2.97; 3.50)
217 (1.96; 237) - 2.29 (2.08; 2.49)
7.98 (7.74; 8.22) - 7.75 (7.51; 7.99)

2 Measured as standard drinks where 1 standard drink = 8g ethanol.

Table 4

Adjusted least mean squares difference versus control and 95% CI for outcomes at 6 and 12 months by allocated group.

PFBA

eBI

Month 6Mean (95% CI)

Month 12Mean (95% CI)

Month 6Mean (95% CI) Month 12Mean (95% CI)

Alcohol use

Weekly alcohol consumed?
AUDIT-C Score

Strengths and Difficulties
Overall score -
Emotional score -
Conduct score -
Hyperactivity score -
Peer problem score -
Prosocial score -

-0.06 (-0.14; 0.06)
-0.08 (-0.18; 0.02)

0.03 (-0.07; 0.13)
-0.01 (-0.12; 0.11)

-0.58 (-1.45; 0.28) -
-0.27 (-0.62; 0.09) -
0 (-0.25; 0.26) -
-0.14 (-0.52; 0.24) -
-0.24 (-0.50; 0.03) -
0.03 (-0.27; 0.33) -

-0.02 (-0.10; 0.06)
-0.03 (-0.13; 0.07)

0.01 (-0.10; 0.11)
-0.01 (-0.12; 0.11)

-0.40 (-1.26; 0.46)
-0.18 (-0.53; 0.17)
0.16 (-0.09; 0.42)
-0.25 (-0.63; 0.13)
-0.12 (-0.38; 0.15)
-0.20 (-0.51; 0.10)

prognostic factors that affect alcohol consumption at month 12 iden-
tified as predictors: higher consumption at baseline; lower age of first
drink; being older; being female; greater positive alcohol expectancy;
and more alcohol-related problems. But we found no relationship in the
eBI group between increased engagement with the intervention and al-
cohol consumption at 12 months.

Cost-effectiveness analyses showed that, from both the societal per-
spective and the narrower NHS-PSS perspective, screening alone domi-
nates the eBI intervention. The PFBA intervention generated large ICERs
of £131k per QALY gained from the societal perspective and £121k
from the NHS+PSS perspective (insert here cost-effectiveness planes &
CEACs). Probabilistic sensitivity analysis (PSA) showed that from the
societal perspective fewer than 9% of simulations for eBI versus control
were cost effective at both £20,000 and £30,000 thresholds, while 26%
and 30% of simulations for PFBA versus control were cost effective at
the £20,000 and £30,000 thresholds respectively. From the NHS+PSS
perspective PSA again showed that about 9% of simulations for eBI ver-
sus control were cost effective at both £20,000 and £30,000 thresholds,
while 31% and 33% of simulations for PFBA versus control were cost ef-
fective at the £20,000 and £30,000 thresholds respectively (Figs. 2 and
3).

Thus it is highly unlikely that in low risk patients either of the two
interventions is cost effective at either threshold when compared with
screening alone.

Discussion

The aim of this trial was to evaluate the effectiveness and cost-
effectiveness of two distinct brief interventions designed to delay the
onset of drinking or reduce drinking in low-risk adolescent drinkers com-
pared with screening in emergency departments. To do so, we achieved
both our recruitment and retention targets. Hence the trial was well

powered to detect differences in our primary outcome between either
intervention and screening alone. However careful analysis detected no
hint of statistically significant difference.

Furthermore, alcohol consumption remained stable across the 12
months of follow up and there were no significant differences between
groups on secondary outcome measures. Posterior Bayes Factors sup-
ported the null hypothesis that both personalised feedback and brief
advice and electronic brief interventions (eBI) are as effective in reduc-
ing alcohol consumption in low-risk drinkers as screening alone. We also
found that higher alcohol consumption, older age, greater positive al-
cohol expectancy, and greater alcohol-related problems at baseline all
predicted higher levels of drinking at 12 months, consistent with previ-
ous research findings.

Limitations

The main limitation of this study is that engagement with the eBI
was low, with only one third of allocated participants engaging with
that after leaving hospital. This probably reduced the effect of the eBI
relative to screening alone. As this was a pragmatic trial, however, this is
likely to reflect the engagement to be expected in the typical adolescent
identified in ED.

Low engagement with electronic applications is a common issue. The
vast majority of apps, and other online interventions, are not used be-
yond one month after they are downloaded (Kohl, Crutzen, & de Vries,
2013). We also know that patients are less likely to engage in interven-
tions when the onus to engage is on themselves (Drummond et al., 2014;
Kaner et al., 2013; Khadjesari et al., 2011).

Much of the literature on eBI has focused on the provision of web-
sites rather than smartphone apps (Donoghue et al., 2014). Arguably
the main issue in developing an effective eBI app is engaging partici-
pants enough for them to find it useful. Engagement has been defined
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Fig. 2. Cost effectiveness planes.

A. Control v EBI (societal perspective)

B. Control v PFBA (societal perspective)
C. Control V EBI (NHS/PSS perspective)
D. Control v PFBA (NHS/PSS perspective)
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Curves.

A. Control v EBI (societal perspective)

B. Control v PFBA (societal perspective)

C. Control V EBI (NHS/PSS perspective)

D. Control v PFBA (NHS/PSS perspective)

£0  £5000 £10,000 £15000 £20,000 £25,000 £30,000 £35000 £40,000 £45,000 £50,000 £0

£5,000 £10,000 £15000 £20,000 £25000 £30,000 £35,000 £40,000 £45000 £50,000

Probability Cost-Effective

- - 0
£0  £5000 £10,000 £15000 £20,000 £25,000 £30,000 £35000 £40,000 £45,000 £50,000 £0

£5000 £10,000 £15000 £20,000 £25000 £30,000 £35,000 £40,000 £45000 £50,000

---Bootstrapped —Parametric

Value of Ceiling Ratio

as how a user interacts with and experiences the technology in question
(Alkhaldi et al., 2016). For example engagement with smartphone apps
is often measured by the pattern of downloads, number of page visits
and average session lengths. Patterns of use can identify the most and
least useful features of an app. Bewick et al. showed how participant
engagement with a web-based electronic intervention reduced the con-
sumption of alcohol (Bewick et al., 2010). There is also evidence on user
preferences for content, features and style, and strategies to improve en-
gagement (Alkhaldi et al., 2016; Crane, Garnett, Brown, West, & Michie,
2015; Milward et al., 2016). But two personalised alcohol interventions
apps for young adults (Drinks Meter and OneTooMany) also found no
evidence of impact on risky drinking (Davies, Lonsdale, Hennelly, Win-
stock, & Foxcroft, 2017).

Implication for policy and practice

Alcohol consumption by participants remained very low across the
three arms of the study. But we found that PFBA and eBI were no more
effective than screening alone in delaying the onset of drinking or reduc-
ing alcohol consumption in this low-risk group of adolescents attending
emergency departments. Hence there is no case to roll out these inter-
ventions to adolescents at low risk.

This reinforces the findings of Strom et al. (2014) who found no ev-
idence that universal prevention programmes affect alcohol use within
schools. They concluded that, with current methods of implementation,
such programmes are no better than the standard alcohol curriculum in
schools.
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