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AbstrACt
Objectives This study aimed to assess the cost-
effectiveness of the Steps Towards Alcohol Misuse 
Prevention Programme (STAMPP) compared with 
education as normal (EAN) in reducing self-reported heavy 
episodic drinking (HED) in adolescents.
Design This is a cost-effectiveness analysis from a 
public sector perspective conducted as part of a cluster 
randomised trial.
setting This study was conducted in 105 high schools in 
Northern Ireland and in Scotland.
Participants Students in school year 8/S1 (aged 11–12) 
at baseline were included in the study.
Interventions This is a classroom-based alcohol 
education curricula, combined with a brief alcohol 
intervention for parents/carers.
Outcome measures The outcome of this study is the 
cost per young person experiencing HED avoided due to 
STAMPP at 33 months from baseline.
results The total cost of STAMPP was £85 900, 
equivalent to £818 per school and £15 per pupil. Due to 
very low uptake of the parental component, we calculated 
costs of £692 per school and £13 per pupil without this 
element. Costs per pupil were reduced further to £426 
per school and £8 per pupil when it was assumed there 
were no additional costs of classroom delivery if STAMPP 
was delivered as part of activities such as personal, 
social, health and economic education. STAMPP was 
associated with a significantly greater proportion of pupils 
experiencing a heavy drinking episode avoided (0.08/8%) 
and slightly lower public sector costs (mean difference 
−£17.19). At a notional willingness-to-pay threshold 
of £15 (reflecting the cost of STAMPP), the probability 
of STAMPP being cost-effective was 56%. This level of 
uncertainty reflected the substantial variability in the cost 
differences between groups.
Conclusions STAMPP was relatively low cost and 
reduced HED. STAMPP was not associated with any clear 
public sector cost savings, but neither did it increase 
them or lead to any cost-shifting within the public sector 
categories. Further research is required to establish if the 

cost-effectiveness of STAMPP is sustained in the long 
term.
trial registration number ISRCTN47028486; Results.

IntrODuCtIOn
Although the prevalence of alcohol use 
among children and young people is gener-
ally decreasing in the UK, it is high in 
comparison to many European countries.1–5 
Children and young people who engage 
in heavy drinking expose themselves to a 
wide range of negative physical and mental 
health, social, legal and educational risks.6–9 
As alcohol consumption patterns established 
during adolescence appear to persist well into 
adulthood,10 11 heavy drinking in adolescence 
may contribute to increased health and social 
services use, placing a substantial economic 
burden on society.12 13 Indeed, considering 
the external costs imposed on society only, 
the annual burden of alcohol for England 
and Wales, Scotland and Northern Ireland 
(NI) are reportedly £21 billion, £2.1 billion 

strengths and limitations of this study

 ► A broad public sector perspective was adopted for 
the analysis.

 ► Participant level service use data were obtained 
directly from the students thus avoiding the need 
to involve parents/guardians in questionnaire 
completion.

 ► The  study was not specifically powered to de-
tect statistically significant differences in costs or 
cost-effectiveness.

 ► Only two-thirds of the students had complete cost 
and outcome data.
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and £680 million, respectively.14 Heavy episodic (binge) 
drinking costs alone have been estimated at £4.86 billion 
per year (£77 per capita at 2014 prices).12 Given the 
complexity and scale of the problem, multiple system-
wide interventions are required to address the burden 
of alcohol-related harm (ARH), including cost-effective 
prevention interventions to reduce binge drinking in 
young people.

In addition to environmental prevention and policy-led 
approaches to alcohol (eg, pricing and marketing restric-
tions),15 systematic reviews suggest that some universal 
alcohol prevention interventions are effective in reducing 
use in young people.16 Although existing National Insti-
tute for Health and Care Excellence (NICE) guidelines on 
school-based alcohol prevention (update expected 2019) 
do not recommend any single prevention programme, 
they called for partnership working between schools 
and other stakeholders in efforts to prevent use.17 NICE 
suggested that school-based interventions should aim to 
increase knowledge about alcohol, to explore perceptions 
about alcohol use and to help develop decision-making 
skills, self-efficacy and self-esteem. The guideline also 
highlighted the paucity of evidence from economic evalu-
ations of school-based programmes, although a few addi-
tional studies have subsequently emerged (see Hill et al18 
for a recent review).

The Steps Towards Alcohol Misuse Prevention 
Programme (STAMPP) cluster randomised controlled 
trial (cRCT) was undertaken to assess the effectiveness of a 
combined school-based universal alcohol harm reduction 
curriculum and a brief parental intervention, compared 
with education as normal (EAN)19–21 in reducing self-re-
ported heavy episodic drinking (HED) and ARHs in 
adolescents. HED was defined as the consumption of ≥6 
units in a single episode for male students and ≥4.5 
units for female students. Examples of ARHs include 
getting into fights, damaging property or poorer school 
performance. The trial found that the STAMPP inter-
vention was well received by both pupils and school 
staff and it reduced self-reported HED in the past 30 
days at 33-month follow-up with statistically significantly 
fewer students reporting HED in the intervention group 
compared with EAN. The intervention did not reduce 
ARHs associated with own drinking, which were low in 
both trial arms. There was low uptake of the parental 
component which comprised a presentation delivered 
by a trained facilitator at school-based parent evenings, 
followed up by an information leaflet and survey mailed 
to all intervention pupils’ parents. Only 9% of eligible 
parents in NI and 2.5% of eligible parents in Scotland 
attended the evening and only 31% in NI and 18% in 
Scotland returned the survey. Despite this low uptake, it 
was uncertain whether the observed intervention effect 
on HED could be accounted for entirely by the classroom 
component.

The aim of this paper was to report on the cost-effec-
tiveness of STAMPP compared with EAN in reducing 
self-reported HED in adolescents.

MethODs
The STAMPP trial has been described in detail else-
where.19 20 It recruited 12 738 participants (interven-
tion=6379, EAN=6359) from 105 schools in NI and the 
Glasgow and Inverclyde areas of Scotland. All participants 
were in year 8/S1 (aged 11–12) at baseline (June 2012). 
We performed an incremental cost-effectiveness analysis 
(CEA) alongside the trial to estimate the cost per young 
person experiencing HED avoided due to STAMPP at 33 
months. A public sector perspective was adopted for the 
analysis, which encompassed the costs to local authorities, 
National Health Service (NHS), Personal Social Services 
and Criminal Justice Service.

Outcomes
Consistent with the primary outcome of the study, the 
primary effectiveness measure was the number of pupils 
who reported any HED in the previous 30 days at 33 
months. This was based on responses to the question 
‘How often in the past month have you drank 4.5 (female)/6 
(male) or more units of alcohol?’ Descriptive statistics were 
used to summarise the proportion of pupils in each arm 
reporting a heavy drinking episode.

Intervention resources use
We calculated the economic cost of STAMPP according 
to the principle of opportunity cost, that is, we attempted 
to place a value on the benefits which were foregone by 
STAMPP being delivered instead of something else. We 
therefore included the full value of all the resources it 
used, regardless of whether the resources were directly 
purchased for the study. The process evaluation carried 
out alongside the trial established that STAMPP was deliv-
ered in most schools as part of their personal, social, 
health and economic (or local equivalent) provision 
and that curriculum-based alcohol education activities 
were found to be minimal in both EAN and interven-
tion schools.19 We therefore made the very conservative 
assumption that there were no costs associated with EAN, 
that is, STAMPP was seen as an additional cost to EAN 
and the costs of other alcohol education activities were 
not included in the analysis.

Resources were categorised according to the stage they 
were used in the research process: planning and prepara-
tion for delivery (stage 1), and delivery itself (stage 2), in 
keeping with other trials of behavioural intervention.22–24 
Pre-start-up resources associated with the development of 
STAMPP were not included in the analyses as they would 
not be incurred should the intervention be incorporated 
into the curriculum in the future. These included the 
development of the teacher manual and pupil work book 
content, planning the lessons and the design of materials. 
Further details are provided in the online supplementary 
file.

students’ service use
Data on service use by all pupils from baseline to 33 
months were collected using an instrument administered 
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at baseline, 12, 24 and 33 months.19 The instrument 
incorporated some items taken from the Client Service 
Receipt Inventory25 specifically adapted for childhood26 
and items relating to the use of judicial services. An infor-
mation page was provided containing definitions of some 
of the public services in case the students were unfamiliar 
with them. The instrument was designed with input from 
relevant professionals (eg, educational psychologist, 
social workers, Scottish and NI teachers) and reviewed 
by a social researcher experienced in delivering ques-
tionnaires to children and other health economists. The 
instrument asked pupils to report their use of services 
in the previous 6 months thus providing service use data 
for the 6 months prebaseline, 7–12, 19–24 and 28–33 
months. If there were any missing fields within the service 
use questionnaire, it was assumed that the relevant service 
had not been used.

Individual-level service use was combined with unit 
costs (table 1) to estimate a cost for each pupil for each 
of the four survey time periods. Unit costs were obtained 
from publicly available sources27–29 and set at 2013–2014. 
For school counsellors/guidance teacher, we assumed 
a mid-point of on the Upper Pay Scale (UPS2)30 and 
included 24% for employers’ costs. As there were gaps 
in the survey period where no cost data were collected 
(baseline to 6, 12–18 and 24–27 months), we used inter-
polation of the available cost data to fill in these gaps. 
This was done separately for each participant to obtain 
an estimate of their total service use costs at 33 months. 
Total costs could not be calculated for those pupils who 
had any missing cost data points as these were required 
for the interpolation. Descriptive statistics were used to 
summarise service use and costs at each time point for 
the different categories of the public sector (education, 

Table 1 Unit costs (£) of public sector services

Service Unit cost (£) Source

Education

School nurse 50.00 Unit Costs of Health and Social Care 201429 p. 85

School counsellor/guidance teacher 35.02 Department of Education Northern Ireland25 (per 1 hour of teacher 
time, point 2 of upper pay scale)

Intervention teacher 25.89 Department of Education Northern Ireland25 (per 1 hour of teacher 
time, point 3 of main pay scale)

Educational psychologist 41.00 Unit Costs of Health and Social Care 201429 p. 156

Education welfare officer/home school 
liaison officer

27.00 Unit Costs of Health and Social Care 201429 p. 155

Health

GP surgery visit 46.00 Unit Costs of Health and Social Care 201429 p. 195

GP out of hours 115.00 Unit Costs of Health and Social Care 201429 p. 191 (home visit unit 
cost assumed as above)

Nurse (other than school nurse) 13.70 Unit Costs of Health and Social Care 201429 p. 192 (per 15.5 min 
surgery consultation)

Hospital appointment 109.00 Unit Costs of Health and Social Care 201429 p. 111

Accident and emergency 233.00 Unit Costs of Health and Social Care 201429 p. 111 (see and treat and 
convey)

Overnight hospital stay 658.33 NHS Reference Costs 2013–201429 (weighted average length of stay 
and cost of paediatric non-elective long stays)

Psychologist 50.00 Unit Costs of Health and Social Care 201429 p. 

Counsellor (other than at school) 50.00 Unit Costs of Health and Social Care 201429 p. 51

Social worker 79.00 Unit Costs of Health and Social Care 201429 p. 206 (per 1 hour 
including travel)

Telephone help-line 3.99 National Society for the Prevention of Cruelty to Children Annual 
Report and Account 2014/201530 cost per call to Childline deflated to 
2013–2014

Criminal justice

Youth justice service 84.00 Unit Costs of Health and Social Care 201429 p. 224 (face-to-face 
contact)

Police service 325.00 Unit Costs of Health and Social Care 201429 p. 149

GP, general practitioner.
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health and criminal justice). Costs of service use in the 6 
months before baseline were not included in total costs 
but were used in the interpolation.

Cost-effectiveness analysis
Cost-effectiveness was estimated using conventional deci-
sion rules31 and reported as incremental cost-effectiveness 
ratios (ICERs) if appropriate. The ICER is a measure of 
the additional cost per additional unit of effect produced 
by one intervention compared with another. For an inter-
vention to be considered cost-effective, the ICER must 
be less than the maximum amount of money that a deci-
sion-maker would be willing to pay per unit of effect, 
that is, their willingness-to-pay (WTP) threshold. A CEA 
estimated the incremental cost per young person expe-
riencing HED avoided due to STAMPP at 33 months. To 
maintain the correlation structure of the data, only pupils 
with complete cost and outcome data were included in 
the analyses. This meant pupils with cost data from base-
line to 33 months and a response to the primary outcome 
variable at 33 months.

Bootstrapped multilevel mixed-effects regression 
models were used to estimate mean incremental costs and 
effects (with 95% CI based on 1000 bootstrap resamples). 
Both models adjusted for school location (NI/Scotland), 
school level of Free School Meals (FSM) provision (low: 
0%–15.4%; moderate: 15.5%–30.4%; high: 30.5% and 
above), school type (all boys’ school/all girls’ school/
co education school) and clustering. In addition, the cost 
model adjusted for pupil’s baseline costs and the effects 
model adjusted for pupils’ baseline drinking. Uncertainty 
in the cost-effectiveness measures was investigated by 
using the 1000 resampled incremental costs and effects 
to generate 1000 replications of the ICERs. The replicates 
were plotted on the cost-effectiveness plane and used to 
construct cost-effectiveness acceptability curves (CEACs). 
The CEACs showed the probability of STAMPP being 
cost-effective compared with EAN at different threshold 
levels of WTP to avoid a pupil experiencing an episode 
of heavy drinking in the previous 30 days at 33 months. 
As there is no generally accepted threshold value for cost 
per pupil experiencing any HED avoided, we looked at 
range of thresholds, including the cost of the interven-
tion per pupil, and compared our findings with those of 
other economic evaluations that have been performed in 
this research area.

All analyses were performed using Stata V.12/IC for 
Windows. Costs occurring in the second and third year of 
the study were discounted at 3.5% in keeping with NICE 
(2013) guidance.32

sensitivity analyses
A number of one-way sensitivity analyses were performed 
to test the robustness of the cost-effectiveness findings.

 ► Missing total costs and outcomes were filled simulta-
neously using multiple imputation by chained equa-
tions. In the multiple imputation model, we included 
all of the variables that were to be included in the 

subsequent multilevel models that is, the treatment 
variable, baseline costs, baseline drinking, school 
location, school level of entitlement to free meals 
and clustering. We also included 6–12 month costs 
and 6–12 month drinking. We used predictive mean 
matching for costs and a logit model for the primary 
outcome. Five imputed data sets were generated and 
the results combined.

 ► Total costs were discounted at a rate of 1.5% as 
suggested by NICE33 for public health interventions.

 ► The multilevel models were re-estimated without 
adjusting for baseline covariates but still adjusting for 
clustering.

 ► Since a linear time trend was assumed between data 
time points, this might have led to total costs and total 
heavy drinking episodes being underestimated/over-
estimated if said trend is not appropriate. The impact 
of increasing and decreasing total costs by 5% were 
therefore explored.

results
A total number of 12 738 pupils took part in the study, 
with 6379 in the intervention group and 6359 in usual 
education. There were 11 316 pupils present at the base-
line assessment; 5749 in the intervention group and 
5567 in EAN. Approximately two-thirds of all pupils had 
complete cost and outcome data and were included in 
the analysis. This was similar across groups (interven-
tion=66%; 4189/6379) (EAN=63%; 4037/6359). Of 
those pupils not included in the analysis (n=4512), 97% 
had missing cost data, 56% had missing outcome data 
and 53% were missing both (see online supplementary 
table S1).

The resources and costs used in the planning and prepa-
ration, and delivery of the intervention are presented 
in the online supplementary table S2. Total costs are 
presented in table 2. The mean cost per school was £818, 

Table 2 Total cost to deliver STAMPP

Stage 1: planning and preparation 
for delivery Total cost (£)

Materials 6694

Training 38 079

Stage 1: subtotal 44 773

Stage 2: delivery

Teaching 27 877

Facilitator (for parental component) 13 250

Stage 2: subtotal 41 127

STAMPP Total cost 85 900

Mean cost/school* 818

Mean cost/pupil† 15

*Based on 5749 pupils at baseline and 192 classes.
†Based on 105 schools.
STAMPP, Steps Towards Alcohol Misuse Prevention Programme. 
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and the mean cost per pupil was £15. The largest propor-
tion of the costs was associated with the training of the 
teachers as this involved teaching cover, location costs 
and facilitator costs. The second largest cost was associ-
ated with the delivery of the intervention in the classroom 
setting.

The use of public sector services by all pupils with 
available data in the 6 months pre-baseline, from 6 to 12 
months, from 18 to 24 months and from 27 to 33 months 
are presented in the online supplementary tables S3-S5. 
For those pupils with complete data, the costs of public 
services used over the study period following interpola-
tion of costs and adjustment for baseline covariates and 
clustering are shown in table 3. Negative costs reflect a 
cost saving in favour of the intervention. The difference 
in total public sector costs was small (£) and not statisti-
cally significant.

The proportion of pupils reporting a heavy drinking 
episode in the previous 30 days is shown in table 4. The 
outcomes are reported in terms of cases avoided; thus, 
a positive difference reflects a smaller number of pupils 
in the intervention arm experiencing a heavy drinking 
episode in the previous 30 days. Statistically significantly 
fewer pupils in the intervention arm reported drinking 
heavily in the previous 30 days (15% vs 23%) compared 
with EAN.

Cost-effectiveness analysis
The results from the primary CEA are shown in table 5. 
The cost per pupil for the intervention (£15) was added 
to each pupil in the intervention arm. STAMPP was asso-
ciated with a statistically significantly greater proportion 
of pupils experiencing a heavy drinking episode avoided 
(0.08/8%; 0.06, 0.09) and lower mean total costs (− £17.19; 

−402.84, 368.46). The difference in costs was small and 
not statistically significant; therefore, STAMPP could be 
considered cost-neutral. When an ICER is negative, as in 
this case (−17.19/0.08), its magnitude does not convey 
any meaning so they are not calculated.34 STAMPP can 
be said to dominate usual education; however, since the 
difference in costs was not statistically different, only weak 
dominance can be claimed.35 Uncertainty surrounding 
the estimates of total costs and outcomes is represented 
by the bootstrapped ICERs on the cost-effectiveness plane 
(figure 1). The majority of points straddle both the north 
east and the south east quadrant indicating that, although 
STAMPP is likely to be more effective than the usual 
education, there is considerable variability about the cost 
estimates. The corresponding CEAC is in figure 2; when 
WTP thresholds ranging from £0 to £800 are considered, 
it can be seen that the probability of STAMPP being 
cost-effective compared with usual education ranges from 
55% to 67%. Uncertainty in the cost-effectiveness of the 
intervention remains substantial until much higher WTP 
values, with an 80% probability being displayed at a WTP 
of £2000. If decision-makers were only willing to pay 
the £15 (the cost of STAMPP per pupil), the probability 
would be 56%.

The results of the sensitivity analyses for the primary 
CEA are presented in table 5 and the corresponding 
CEACs are in the online supplementary figure S1. After 
the multiple imputation of missing data, the probability 
of STAMPP being cost-effective was lower at each WTP 
threshold, ranging from 40% to 55%. In light of this, 
we explored the baseline characteristics of pupils with 
complete and incomplete data (online supplementary 
tables S6-S7). Those with missing data were more likely 

Table 3 Costs (£) at 33 months, by group

Intervention, n=4189 Education as normal, n=4037 Difference (95% CI)

Costs (£; mean; 95% CI)

Education 287.46 (247.33, 327.58) 284.81 (244.20, 325.42) 2.65 (−54.29 to 59.60)

Health 1839.07 (1564.87, 2113.26) 1906.55 (1627.59, 51) −67.48 (− 460.16 to 325.19)

Criminal 128.16 (76.67, 179.66) 101.89 (49.43, 154.35) 26.27 (−47.55 to 100.10)

Total public service costs 2260.47 (1950.23, 2570.72) 2292.66 (1977.10, 2608.22) −32.19 (−476.38 to 412.00)

Costs discounted at 3.5%. Values are mean (95% CI) adjusted for baseline covariates and clustering.
n, number analysed.

Table 4 Proportion of pupils reporting any heavy drinking episode in the previous 30 days at 33 months by group

Intervention, n=4189 Education as normal, n=4037

Difference in effect (proportion of 
pupils reporting a heavy drinking 
episode in previous 30 days avoided) 
(95% CI)*

0.15 (0.14, 0.17) 0.23 (0.21, 0.25) 0.08 (0.06 to 0.09)

Values are proportion (95% CI) adjusted for baseline covariates and clustering.
n, number analysed.
*CI based on 1000 bootstrap resamples.

https://dx.doi.org/10.1136/bmjopen-2018-027951
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to go to a school with a high proportion of free school 
meals, more likely to have reported HED in the previous 
30 days at baseline and reported marginally higher public 
service use in the 6 months prebaseline, compared with 
those pupils with complete data.

When the multilevel models were re-estimated adjusting 
only for baseline covariates, the probability of cost-effec-
tiveness was consistently higher, ranging from 65% to 
76%. Reducing the discount rate to 1.5% and increasing/
decreasing costs by 5% had little effect on the cost-effec-
tiveness of STAMPP.

DIsCussIOn
The total cost to deliver STAMPP was £85 900, equiv-
alent to £818 per school and £15 per pupil. In a 
review of economic evidence for the development of 

NICE guidance,17 the cost of other effective school-
based interventions range from £20 to £150 (cost year 
2005/2006),36–38 one of which was Australian School 
Health and Alcohol Harm Reduction Project (SHAHRP) 
from which the classroom component of STAMPP was 
adapted.36 Another review of school-based skills devel-
opment substance use prevention curricula in the USA 
(which targeted both alcohol and illicit drug estimated 
programme unit costs between US$100 and US$400 
per pupil39). Thus, at a cost of £15 per pupil, STAMPP 
is a relatively low-cost intervention that successfully 

Table 5 Results of the primary cost-effectiveness analysis and sensitivity analyses

Analysis
Intervention, n (% 
total)

Education as 
normal,n (% total)

Difference in total costs (£) 
(intervention+total public 
service costs)

Difference in effect 
(proportion of pupils 
reporting a heavy 
drinking episode 
in previous 30 days 
avoided)

 Primary analysis at 33 months  4189 (65.7)  4037 (63.5)  −17.19 (−402.84, 368.46)  0.08 (0.06, 0.09) 

Sensitivity analysis for primary cost-effectiveness analysis at 33 months

Multiple imputation for missing 
cost and outcome data

6379 (100) 6359 (100) 34.10 (−299.44, 367.44) 0.08 (0.07, 0.09)

Discounting costs and outcome 
at 1.5%

4189 (65.7) 4037 (63.5) −17.63 (−410.62, 375.36) 0.07 (0.06, 0.09)

Adjustment of costs and 
outcome data for cluster only

4189 (65.7) 4037 (63.5) −49.23 (−419.52, 321.07) 0.08 (0.06, 0.10)

5% increase in costs 4189 (65.7) 4037 (63.5) −18.05 (−422.98, 386.88) 0.07 (0.06, 0.09)

5% decrease in costs 4189 (65.7) 4037 (63.5) −16.33 (−382.70, 350.04) 0.07 (0.06, 0.09)

Total participants in the study=12 738 (intervention=6379, education as normal=6359).
n, number analysed .

Figure 1 Cost-effectiveness plane for the primary cost-
effectiveness analysis showing bootstrapped replications 
of mean incremental costs and pupils experiencing heavy 
drinking avoided.

Figure 2 Cost-effectiveness acceptability curve showing 
the probability of Steps Towards Alcohol Misuse Prevention 
Programme (STAMPP) being cost-effective compared with 
education as normal.
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reduces problematic drinking. If costs were extrapolated 
to the 685 300 students aged 12 years old in the UK in 
2013/2014, the cost would be £10.3 million in total. This 
is a relatively small amount compared with the overall 
annual economic burden from alcohol consumption in 
the UK. Furthermore, the cost per pupil could reduce to 
£8 per pupil if it was entirely classroom based and there 
was no additional cost for teachers’ time to deliver it 
(see online supplementary table S8). This is justifiable 
considering the low uptake of the parental component 
and since we made the conservative assumption that 
STAMPP was delivered in addition to EAN; in reality, 
STAMPP is likely to have replaced whatever statutory 
provision was in place, however minimal, and potentially 
saved teachers’ time as observed in a recent cRCT of a 
school-based sexual education intervention.24

Costs were estimated from a public sector perspec-
tive, which was justified considering one of the principal 
objectives of STAMPP was to reduce ARHs in teenagers. 
It was hypothesised that this would in turn reduce the use 
of health and judicial services and the need for additional 
support within the school setting to address behavioural 
and emotional problems. The analysis of public service 
costs however showed only a small difference between 
groups at 33 months. This is in keeping with the anal-
ysis of the ARH data from the trial as no difference was 
observed in the number of self-reported ARHs by pupils 
between groups, and indeed, both groups reported low 
levels of harms overall.19 20

Compared with EAN, significantly fewer pupils in 
the intervention group reported experiencing a heavy 
drinking episode in the previous 30 days at 33 months. 
The CEA indicated that STAMPP weakly dominated EAN. 
At a notional WTP threshold of £15 (reflecting the cost of 
STAMPP), the probability of STAMPP being cost-effective 
was 56%. This level of uncertainty reflects the consider-
able variability in the cost differences between groups.

The sensitivity analyses indicated that the results of the 
CEA were robust to small changes in parameters, that is, 
discounting and small increases in cost and effectiveness. 
However, when costs and effects were not adjusted for 
baseline covariates, the probability of cost-effectiveness 
of STAMPP increased. This suggests that the cost-effec-
tiveness of STAMPP may vary between subgroups and 
warrants further investigation to identify which pupils 
or schools might benefit the most from receiving the 
intervention. Furthermore, when multiple imputation 
was used to impute missing cost and outcome data, the 
cost-effectiveness of STAMPP decreased. Multiple impu-
tation is based on the assumption that data are missing at 
random; however, a post hoc comparison of the baseline 
characteristics of pupils with complete and incomplete 
data indicated the assumption might not have been met. 
Pupils with incomplete data were more likely to attend a 
school with a high proportion of free school meals, more 
likely to report HED at baseline and reported higher 
public service use at baseline, compared with those with 
complete data.

The strengths of the economic evaluation include 
the choice of perspective; we adopted a public sector 
perspective in keeping with NICE guidance for public 
health interventions,33 thus we looked beyond the 
healthcare system and considered the broader impact of 
the intervention. In contrast, Hill et al18 found that the 
majority of economic evaluations of alcohol prevention 
considered only healthcare costs; the danger being that 
interventions may be undervalued if cost savings occur 
in other sectors or overvalued if costs are incurred in 
other sectors. A further strength was that we obtained 
resource use data directly from the pupils, thus avoiding 
the need to involve parents/guardians in questionnaire 
completion. We provided definitions of the services using 
age appropriate terminology, with input from relevant 
professionals. Considering the difficulty associated with 
engaging parents/guardians in the study, reflected in the 
poor attendance to the parental evenings,19 it is likely 
that a reliance on parents/guardians would have led to 
considerable amounts of missing data.

The study had a number of limitations. We relied on 
self-report to collect our outcomes, which may have led to 
under-reporting or over-reporting of alcohol use through 
memory, social desirability and other biases.40 However, 
adolescent self-reported alcohol questionnaires are 
generally reliable41 and a low level (9.9%) of recanting 
(the denial of a previous positive report of lifetime42) 
was observed in this study.43 Furthermore, all pupils 
completed the same questionnaires, so if bias had existed, 
this would arguably have been equivalent between trial 
arms. In terms of self-report service use, cost data were 
more likely to be missing than outcome data. This likely 
reflects the need for pupils to complete multiple ques-
tionnaires over the study period in order to calculate total 
costs, whereas only a response to a single question at the 
final time point was required for outcome data.

The study was not specifically powered to detect statis-
tically significant differences in costs or cost-effectiveness. 
Although CEA does not typically make decisions based on 
significance rules,44 having a sufficiently powered study 
will allow decision-makers to be more confident in the 
value claim.34 The resources used during the planning, 
preparation and delivery of the intervention were largely 
recorded retrospectively and costs were obtained from 
invoices when these were available. We endeavoured to 
use plausible assumptions when actual data were not 
available, but the consistent and prospective collection of 
resource use and costs would lead to more robust data. We 
included pupils in the CEA only if they had complete cost 
and effect data. As a result, only two-thirds of the pupils 
were included in the analysis, the rest we assumed were 
missing at random. As discussed earlier, this assumption 
may be flawed. We performed a within trial CEA which is 
limited to the time horizon of the study (33 months). In 
light of the literature linking excess and early initiation of 
drinking in adolescence to alcohol use behaviours in adult-
hood (eg, the development of poor health outcomes over 
a sustained period of time,45 it is important to investigate 
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if the (cost) effectiveness of STAMPP is maintained or 
even increases in the long term. A decision model was 
beyond the scope of this current study; however, it would 
provide a framework to explore the long-term impact of 
STAMPP. Finally, we did not undertake a formal analysis 
of the impact of STAMPP on health inequalities, but 
an equity impact analysis46 that disaggregates costs and 
outcomes by equity-relevant subgroups such as gender, 
receipt of free school meals, school area deprivation and 
ethnicity may help us to understand this impact better.

COnClusIOns
STAMPP was a relatively low-cost intervention that success-
fully reduced HED. STAMPP did not bring about clear 
public sector cost savings; however, neither did it increase 
them or lead to any cost-shifting within the public sector 
categories. STAMPP can therefore be considered to 
weakly dominate EAN because it was both cost-neutral 
and more effective. Further research is required to estab-
lish if the cost-effectiveness of STAMPP is sustained in the 
long term.

Patient and public involvement
Pupils participating in this trial were not involved in its 
design. The research questions and outcome measures 
used in this study were not directly informed by pupils’ 
priorities, experience and preferences. They were partly 
aligned to the funding call of the grant awarding body. 
However, this trial followed an earlier pilot study in 
NI that adapted and evaluated the Australian SHAHRP 
for delivery in the UK, and was informed by pupil and 
teacher experiences of that research. Education profes-
sionals including school head teachers, principals and 
subject leads facilitated the participation of pupils in the 
study, but pupils were not involved in the recruitment 
and delivery of the study. Study results have been dissem-
inated at a number of special events in the study sites. 
Experiences of participation in the trial formed part of 
our process evaluation and this was published as part of 
our report to funders.19

Author affiliations
1Northern Ireland Clinical Trials Unit, The Royal Hospitals, Belfast, UK
2Department of Psychological Sciences, University of Liverpool School of Life 
Sciences, Liverpool, UK
3Psychology and Public Health, Oxford Brookes University, Oxford, UK
4School of Sport, Health and Exercise Sciences, University of Bangor, Bangor, UK
5School of Social Sciences, Education and Social Work, Queen's University Belfast, 
Belfast, UK
6Public Health Institute, Liverpool John Moores University, Liverpool, UK

Acknowledgements As well as acknowledging the role played by participating 
schools and school children, the authors would like to acknowledge the support of 
the following people in this project: Séamus Mullin, Gerry Bleakney, Owen O'Neill 
(Public Health Agency of Northern Ireland); Malachy Crudden (CCMS), Maura 
Kearney, and Fergal Doherty (Psychological Services, Glasgow); Kate Watson 
(Psychological Services, Inverclyde) and John Butcher and Sandy Cunningham 
(Education Services, Glasgow). Thank you also to Rita Faria (Centre for Health 
Economics, University of York) for her valuable feedback on an early draft of the 
manuscript. The views and opinions expressed therein are those of the authors and 

do not necessarily reflect those of the National Institute of Health Research (NIHR)-
Public Health Research, NIHR, National Health Service or the Department of Health. 

Contributors HS had full access to all of the data in the study and takes 
responsibility for the integrity of the data and the accuracy of the data analysis. 
AA undertook the health economic analysis, wrote the first draft of the manuscript 
and subsequent versions, and submitted the final version; HS was project 
principal investigator, contributed to the first draft and subsequent iterations of 
the manuscript; JC, PD, DF, SH, MMcK, LM and AP all contributed to drafts and 
approved the submission.

Funding This trial was funded by the National Institute of Health Research Public 
Health Research programme (project number 10/3002/09). The Public Health 
Agency of Northern Ireland and Education Boards of Glasgow/Inverclyde provided 
some intervention costs. Diageo provided funds to print classroom workbooks for 
use only in the Glasgow Local Authority area. Remaining intervention costs were 
internally funded.

Disclaimer The views and opinions expressed therein are those of the authors 
and do not necessarily reflect those of the National Institute of Health Research 
(NIHR)-Public Health Research, NIHR, National Health Service or the Department of 
Health. The research and intervention funders had no involvement in intervention 
design; design and conduct of the study; collection, management, analysis and 
interpretation of the data; and preparation, review or approval of the manuscript. 

Competing interests The sponsor University (LJMU) received and administered a 
payment from the alcohol industry for printing of student workbooks in the Glasgow 
trial site only. Percy reported that he has previously received funding from the 
European Foundation of Alcohol Research (ERAB) in relation to the development 
of statistical models for longitudinal data (2008-2010). Foxcroft reported that his 
department has previously received funding from the alcohol industry for unrelated 
prevention programme training work. Sumnall reported that his department has 
previously received funding from the alcohol industry (indirectly via the industry 
funded Drinkaware charity) for unrelated primary research.

Patient consent for publication Obtained.

ethics approval The research was approved by Liverpool John Moores University 
Research Ethics Committee (11/HEA/097). Consent was obtained from school head 
teachers/principals before randomisation. Consent from participants and their 
parents/guardians was obtained after randomisation.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The datasets generated during and/or analysed during 
the current study are not yet publicly available due to the authors undertaking 
additional analyses and follow-on studies, but are available from the corresponding 
author on reasonable request.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https:// creativecommons. org/ 
licenses/ by/ 4. 0/.

reFerenCes
 1. NHS Digital. Smoking, drinking and drug use among young people. 

2016 https:// files. digital. nhs. uk/ 07/ 49FE46/ sdd- 2016- rep- cor. pdf 
(Accessed 18 Apr 2019).

 2. Scottish Government. Scottish Schools Adolescent Lifestyle and 
Substance Use Survey (SALSUS): Alcohol Report 2015. 2016 https:// 
beta. gov. scot/ publications/ scottish- schools- adolescent- lifestyle- 
substance- use- survey- salsus- alcohol- report/ pages/ 3/ (Accessed 18 
Apr 2019).

 3. Northern Ireland Department of health (2017) Public health NI fact 
sheet. 2017 https://www. health- ni. gov. uk/ publications/ public- health- 
ni- fact- sheet- 2017 (Accessed 18 Apr 2019).

 4. ESPAD Group. ESPAD Report 2015. Results from the European 
School Survey Project on Alcohol and Other Drugs. Luxembourg: 
Publications Office of the European Union, 2016.

 5. World Health Organization. Adolescent alcohol-related behaviours: 
trends and inequalities in the WHO European Region, 2002–2014. 
Geneva: World Health Organization, 2018.

 6. Bonomo Y, Coffey C, Wolfe R, et al. Adverse outcomes of alcohol 
use in adolescents. Addiction 2001;96:1485–96.

 7. Donoghue K, Rose H, Boniface S, et al. Alcohol consumption, early-
onset drinking, and health-related consequences in adolescents 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://files.digital.nhs.uk/07/49FE46/sdd-2016-rep-cor.pdf
https://beta.gov.scot/publications/scottish-schools-adolescent-lifestyle-substance-use-survey-salsus-alcohol-report/pages/3/
https://beta.gov.scot/publications/scottish-schools-adolescent-lifestyle-substance-use-survey-salsus-alcohol-report/pages/3/
https://beta.gov.scot/publications/scottish-schools-adolescent-lifestyle-substance-use-survey-salsus-alcohol-report/pages/3/
https://www.health-ni.gov.uk/publications/public-health-ni-fact-sheet-2017
https://www.health-ni.gov.uk/publications/public-health-ni-fact-sheet-2017
http://dx.doi.org/10.1046/j.1360-0443.2001.9610148512.x


9Agus A, et al. BMJ Open 2019;9:e027951. doi:10.1136/bmjopen-2018-027951

Open access

presenting at emergency departments in England. J Adolesc Health 
2017;60:438–46.

 8. Newbury-Birch D, Gilvarru E, McArdle P, et al. Impact of Alcohol 
Consumption on Young People: A Review of Reviews. London: 
Department for Children, Schools and Families, 2008.

 9. Odgers CL, Caspi A, Nagin DS, et al. Is it important to prevent early 
exposure to drugs and alcohol among adolescents? Psychol Sci 
2008;19:1037–44.

 10. Degenhardt L, O'Loughlin C, Swift W, et al. The persistence of 
adolescent binge drinking into adulthood: findings from a 15-year 
prospective cohort study. BMJ Open 2013;3:e003015.

 11. Percy A, McKay M. The stability of alcohol consumption between 
age 16 and 26: Evidence from a National Birth Cohort Study. J 
Adolesc 2015;44:57–69.

 12. James J, Francesconi M. IPR Policy Brief - The cost of binge drinking 
in the UK. University of Bath. 2015 https:// researchportal. bath. ac. uk/ 
en/ publications/ ipr- policy- brief- the- cost- of- binge- drinking- in- the- uk 
(Accessed 18 Apr 2019).

 13. Levy DT, Miller TR, Cox KC. Costs of Underage Drinking. 
Washington, DC: US Department of Justice, Office of Justice 
Programs, Office of Juvenile Justice and Delinquency Prevention, 
1999.

 14. Institute of Alcohol Studies. The economic impacts of alcohol. 2016 
http://www. ias. org. uk/ Alcohol- knowledge- centre/ Economic- impacts/ 
Factsheets/ Estimates- of- the- cost- of- alcohol. aspx (Accessed 18 Mar 
2019).

 15. Burton R, Henn C, Lavoie D, et al. A rapid evidence review of the 
effectiveness and cost-effectiveness of alcohol control policies: an 
English perspective. Lancet 2017;389:1558–80.

 16. Foxcroft DR, Tsertsvadze A. Universal alcohol misuse prevention 
programmes for children and adolescents: Cochrane systematic 
reviews. Perspect Public Health 2012;132:128–34.

 17. National Institute for Health and Care Excellence (NICE) Alcohol: 
school-based interventions. London: NICE, 2007.

 18. Hill SR, Vale L, Hunter D, et al. Economic evaluations of alcohol 
prevention interventions: Is the evidence sufficient? A review of 
methodological challenges. Health Policy 2017;121:1249–62.

 19. Sumnall H, Agus A, Cole J, et al. Steps Towards Alcohol Misuse 
Prevention Programme (STAMPP): a school- and community-based 
cluster randomised controlled trial. Public Health Res 2017;5:1–154.

 20. McKay M, Agus A, Cole J, et al. Steps Towards Alcohol 
Misuse Prevention Programme (STAMPP): a school-based and 
community-based cluster randomised controlled trial. BMJ Open 
2018;8:e019722.

 21. Harvey SA, McKay MT, Sumnall HR. Adolescents’ reflections on 
school-based alcohol education in the United Kingdom: education 
as usual compared with a structured harm reduction intervention. J 
Subst Use 2016;21:640–5.

 22. Hollingworth W, Cohen D, Hawkins J, et al. Reducing smoking in 
adolescents: cost-effectiveness results from the cluster randomized 
ASSIST (A Stop Smoking In Schools Trial). Nicotine Tob Res 
2012;14:161–8.

 23. Mytton J, Ingram J, Manns S, et al. The feasibility of using a 
parenting programme for the prevention of unintentional home 
injuries in the under-fives: a cluster randomised controlled trial. 
Health Technol Assess 2014;18:1–184.

 24. Lohan M, Aventin Á, Maguire L, et al. Increasing boys’ and girls’ 
intentions to avoid teenage pregnancy: a cluster randomised 
controlled feasibility trial of an interactive video drama-based 
intervention in post-primary schools in Northern Ireland. Public 
Health Res 2017;5:1–344.

 25. Beecham J, Knapp M. Costing psychiatric interventions. In: 
Thornicroft G, Brewin CR, Wing J, eds. Measuring Mental Health 
Needs. London: Gaskell, 1992:163–83.

 26. Knapp M, Scott S, Davies J. The cost of antisocial behaviour in 
younger children. Clin Child Psychol Psychiatry 1999;4:457–73.

 27. Department of Health. NHS Reference Costs 2013-14. London: 
Department of Health, 2014.

 28. Curtis L, ed. Unit Costs of Health and Social Care. Personal Social 
Services Research Unit: Canterbury: University of Kent, 2014.

 29. National Society for Prevention of Cruelty to Children. Piece by 
Piece. Annual report and account 2014/15. 2015 https://www. nspcc. 
org. uk/ globalassets/ documents/ annual- reports/ nspcc- annual- report- 
2014- 15. pdf (Accessed 18 Apr 2019).

 30. Department of Education Northern Ireland. Circular 2014/13 - 
Teachers' pay and allowances from 1 September 2013. 2014 https://
www. deni. gov. uk/ publications/ circular- 201413- teachers- pay- and- 
allowances- 1- september- 2013 (Accessed 18 Apr 2019).

 31. Johannesson M, Weinstein MC. On the decision rules of cost-
effectiveness analysis. J Health Econ 1993;12:459–67.

 32. National Institute for Health and Care Excellence. Guide to the 
methods of technology appraisal 2013. London: NICE, 2013. 
Available from. https://www. nice. org. uk/ process/ pmg9/ resources/ 
guide- to- the- methods- of- technology- appraisal- 2013- pdf- 
2007975843781. (Access 18 Apr 2019).

 33. National Institute for Health and Care Excellence. Methods for the 
Development of NICE Public Health Guidance. London: NICE, 2012. 
Available from. https://www. nice. org. uk/ process/ pmg4/ resources/ 
methods- for- the- development- of- nice- public- health- guidance- third- 
edition- pdf- 2007967445701.

 34. Glick HA, Doshi JA, Sonnad SS, et al. Economic evaluation in clinical 
trials. Oxford University Press: Oxford, 2007.

 35. Drummond M, Sculpher M, Torrance G, et al. Methods for the 
Economic Evaluation of Health Care Programmes. Third Edition. 
Oxford: OUP, 2005.

 36. McBride N, Farringdon F, Midford R, et al. Harm minimization 
in school drug education: final results of the School Health 
and Alcohol Harm Reduction Project (SHAHRP). Addiction 
2004;99:278–91.

 37. Eisen M, Zellman GL, Murray DM. Evaluating the Lions-Quest "Skills 
for Adolescence" drug education program. Second-year behavior 
outcomes. Addict Behav 2003;28:883–97.

 38. Werch C, et al. Evaluation of a brief alcohol prevention program for 
urban school youth. Am J Health Behav 2000;24:120–31.

 39. Miller TR, Hendrie D. Substance Abuse Prevention Dollars and 
Cents: A Cost-Benefit Analysis. Center for Substance Abuse 
Prevention, Substance Abuse and Mental Health Services 
Administration. 2008.

 40. Leigh BC, Gillmore MR, Morrison DM. Comparison of diary and 
retrospective measures for recording alcohol consumption and 
sexual activity. J Clin Epidemiol 1998;51:119–27.

 41. Lintonen T, Ahlström S, Metso L. The reliability of self-reported 
drinking in adolescence. Alcohol Alcohol 2004;39:362–8.

 42. Percy A, McAlister S, Higgins K, et al. Response consistency in 
young adolescents’ drug use self-reports: a recanting rate analysis. 
Addiction 2005;100:189–96.

 43. Percy A, Agus A, Cole J, et al. Recanting of Previous Reports of 
Alcohol Consumption within a Large-Scale Clustered Randomised 
Control Trial. Prev Sci 2019.

 44. Claxton K. The irrelevance of inference: a decision-making approach 
to the stochastic evaluation of health care technologies. J Health 
Econ 1999;18:341–64.

 45. Rehm J, Baliunas D, Borges GL, et al. The relation between different 
dimensions of alcohol consumption and burden of disease: an 
overview. Addiction 2010;105:817–43.

 46. Cookson R, Mirelman AJ, Griffin S, et al. Using cost-effectiveness 
analysis to address health equity concerns. Value Health 
2017;20:206–12.

http://dx.doi.org/10.1016/j.jadohealth.2016.11.017
http://dx.doi.org/10.1111/j.1467-9280.2008.02196.x
http://dx.doi.org/10.1136/bmjopen-2013-003015
http://dx.doi.org/10.1016/j.adolescence.2015.07.005
http://dx.doi.org/10.1016/j.adolescence.2015.07.005
https://researchportal.bath.ac.uk/en/publications/ipr-policy-brief-the-cost-of-binge-drinking-in-the-uk
https://researchportal.bath.ac.uk/en/publications/ipr-policy-brief-the-cost-of-binge-drinking-in-the-uk
http://www.ias.org.uk/Alcohol-knowledge-centre/Economic-impacts/Factsheets/Estimates-of-the-cost-of-alcohol.aspx
http://www.ias.org.uk/Alcohol-knowledge-centre/Economic-impacts/Factsheets/Estimates-of-the-cost-of-alcohol.aspx
http://dx.doi.org/10.1016/S0140-6736(16)32420-5
http://dx.doi.org/10.1177/1757913912443487
http://dx.doi.org/10.1016/j.healthpol.2017.10.003
http://dx.doi.org/10.3310/phr05020
http://dx.doi.org/10.1136/bmjopen-2017-019722
http://dx.doi.org/10.3109/14659891.2015.1130182
http://dx.doi.org/10.3109/14659891.2015.1130182
http://dx.doi.org/10.1093/ntr/ntr155
http://dx.doi.org/10.3310/hta18030
http://dx.doi.org/10.3310/phr05010
http://dx.doi.org/10.3310/phr05010
http://dx.doi.org/10.1177/1359104599004004003
https://www.nspcc.org.uk/globalassets/documents/annual-reports/nspcc-annual-report-2014-15.pdf
https://www.nspcc.org.uk/globalassets/documents/annual-reports/nspcc-annual-report-2014-15.pdf
https://www.nspcc.org.uk/globalassets/documents/annual-reports/nspcc-annual-report-2014-15.pdf
https://www.deni.gov.uk/publications/circular-201413-teachers-pay-and-allowances-1-september-2013
https://www.deni.gov.uk/publications/circular-201413-teachers-pay-and-allowances-1-september-2013
https://www.deni.gov.uk/publications/circular-201413-teachers-pay-and-allowances-1-september-2013
http://dx.doi.org/10.1016/0167-6296(93)90005-Y
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://www.nice.org.uk/process/pmg4/resources/methods-for-the-development-of-nice-public-health-guidance-third-edition-pdf-2007967445701
https://www.nice.org.uk/process/pmg4/resources/methods-for-the-development-of-nice-public-health-guidance-third-edition-pdf-2007967445701
https://www.nice.org.uk/process/pmg4/resources/methods-for-the-development-of-nice-public-health-guidance-third-edition-pdf-2007967445701
http://dx.doi.org/10.1111/j.1360-0443.2003.00620.x
http://www.ncbi.nlm.nih.gov/pubmed/12788263
http://dx.doi.org/10.5993/AJHB.24.2.5
http://dx.doi.org/10.1016/S0895-4356(97)00262-X
http://dx.doi.org/10.1093/alcalc/agh071
http://dx.doi.org/10.1111/j.1360-0443.2004.00943.x
http://dx.doi.org/10.1007/s11121-019-0981-2
http://dx.doi.org/10.1016/S0167-6296(98)00039-3
http://dx.doi.org/10.1016/S0167-6296(98)00039-3
http://dx.doi.org/10.1111/j.1360-0443.2010.02899.x
http://dx.doi.org/10.1016/j.jval.2016.11.027

	Cost-effectiveness of a combined classroom curriculum and parental intervention: economic evaluation of data from the Steps Towards Alcohol Misuse Prevention Programme cluster randomised controlled trial
	Abstract
	Introduction
	Methods
	Outcomes
	Intervention resources use
	Students’ service use
	Cost-effectiveness analysis
	Sensitivity analyses

	Results
	Cost-effectiveness analysis

	Discussion
	Conclusions
	Patient and public involvement

	References


