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Estimating the Lifetime Costs and Benefits of the Incredible Years Teacher
Classroom Management Intervention Using Data From 30 Months
Follow-Up of the Supporting Teachers and childRen in Schools Trial
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Objectives: The Incredible Years Teacher® Classroom Management (IY-TCM) intervention is asso-
ciated with short-term improvements in mental health difficulties in young people. The aim was to
estimate the long-term impact and cost-effectiveness of the IY-TCM intervention compared with
no intervention.

Methods: An existing health economic model (LifeSim 1.0) was used to translate short-term
changes in the Strength and Difficulties Questionnaire (SDQ), based on the Supporting Teachers
and childRen in Schools cluster randomized controlled trial of the IY-TCM intervention in
schools, into estimated medium- and long-term effects using multiple longitudinal data sets.
LifeSim 1.0 was adapted to incorporate teacher-reported SDQ and account for individual
heterogeneity. Cost-effectiveness analyses were conducted using the trial-based intervention
cost with subgroup analyses on deprivation, conduct scores and parental depression in the
simulated baseline population.

Results: Regression analyses show significant predictor variables for intervention effectiveness,
including deprivation and baseline SDQ. LifeSim results indicate small gains in long-term
outcomes, and cost-effective analyses estimated that the IY-TCM intervention could be cost-
effective, but there was a large amount of uncertainty (net monetary benefit = £10, Estimated
Cl = —£134, £156). Benefits and certainty of cost-effectiveness were greater for some subgroups,
such as those with high conduct scores at baseline (net monetary benefit = £206, Estimated CI =
£26, £318).

Conclusions: 1Y-TCM could be cost-effective, but there was a large amount of uncertainty around
costs and benefits. Greater benefits for pupils with difficulties at baseline suggest that the
intervention may be more cost-effective for schools in more deprived areas with high levels of
conduct problems.
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childRen in Schools

e The Supporting Teachers and

childRen in Schools trial of the
incredible years teacher classroom
intervention indicated short-term
improvements in mental health and
some evidence of within-trial cost-
effectiveness.

Using a microsimulation model
(LifeSim), we estimated modest
simulated reductions in depression,
unemployment, and mortality.
Estimates indicated that the
intervention could be cost-effective
over a lifetime time horizon, but
there was a lot of uncertainty.
Estimated benefits and probability
of cost-effectiveness were greater
for children in deprived areas or
with conduct issues.

e The findings provide useful

information for healthcare-related
decision making; the intervention
could be cost-effective, and there is
evidence to suggest that it might be
particularly effective in schools in
deprived areas with a high
prevalence of children with conduct
disorder.

Childhood mental health issues are prevalent and persistent,
leading to adverse outcomes' and prompting a growing focus on
children’s mental health and the role of schools.? Conduct disorder
affecting 4% to 8% of school age children predicts various adult
mental disorders,>* and children living in deprived circumstances
are at higher risk.>® Whereas parent-targeted interventions may
face barriers related to attendance and engagement, school-based
approaches can reach all children attending and so have the po-
tential to reduce mental health inequalities.’”

The Incredible Years Teacher Classroom Management (IY-TCM)
aims to prevent and reduce conduct problems and improve socio-
emotional skills in children aged 3 to 8.° A meta-analysis indicated
small positive effects on children.” The Supporting Teachers and

(STARS) trial” of the IY-TCM was a 2-arm, pragmatic, parallel group,
superiority, cluster randomized controlled trial in 80 primary schools
from Reception to Year 4 (2075 children aged 4-9 years) with a 30
month follow-up. The intervention consisted of 6 whole-day sessions,
based on theories of how coercive cycles of interaction between adults
and children can reinforce disruptive behavior and the importance of
modeling and self-efficacy. There was a reduction in the teacher-
reported Strength and Difficulties Questionnaire (SDQ) Total Diffi-
culties score at 9 months, but this did not persist at 18 or 30 months. A
within-trial cost-effectiveness analysis generated a “cost-per-SDQ to-
tal difficulties score point improvement” achieved by the intervention
(see Table 5 in Ford et al’). Interpreting this metric was difficult
because, unlike the quality-adjusted life year (QALY) for which there is
National Institute for Health and Care Excellence (NICE) or Department
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of Health and Social Care guidance on the financial economic value,
there is no guidance on a national policy maker’s “willingness to pay”
for a 1-point improvement in SDQ total difficulties score. The authors
conclude that IY-TCM might be cost-effective over the short-term but
highlight considerable uncertainty and the need to conduct long-term
health economic modeling.

The aim of the study is to estimate the long-term health impact,
economic impact, and cost-effectiveness of the IY-TCM intervention
versus control “treatment as usual” to establish whether the
intervention is cost-effective and inform decisions regarding wider
implementation in schools. The specific objectives were as follows:

1. Reanalyze the STARS trial data set to understand individual and
subgroup effects on SDQ subscores.

2. Adapt a microsimulation model (LifeSim version 1.0) model to
incorporate the evidence on both teacher- and parent-reported
SDQ and to model individual level heterogeneity of effect.

3. Quantify the long-term impact, cost-effectiveness, and uncer-
tainty around these estimates, for a whole-class approach (all
children exposed to the intervention).

4. Apply the estimated intervention effect from the STARS trial, to
a simulated population in the LifeSim version 1.0 model to
quantify the long-term effects and cost-effectiveness for spe-
cific subgroups of the simulated baseline population defined by
(1) being in each of the 5 Index of Multiple Deprivation (IMD)
quintile categories, (2) a parent-reported SDQ conduct sub-
score at baseline = 4, (3) a parent having depression at baseline
(measured by a Kessler scale score =13), and (4) pupils who
have BOTH parent-reported baseline SDQ conduct subscore of
4+ AND a parent with baseline Kessler scale of 13+.

We examined the impact of the IT-TCM intervention using the
STARS trial’; a 2-arm, pragmatic, parallel group, superiority,
cluster randomized controlled trial in 80 primary schools from
Reception to Year 4 (2075 children aged 4-9 years) with a 30
month follow-up (full results in Supplementary Materials,
Appendix 1 found as https://doi.org/10.1016/j.jval.2024.05.002).
The direct cost per pupil participating in the intervention, based
on the cost of training and staff time costs was estimated at
£11.52.7 To estimate the long-term costs and benefits of the
intervention in comparison with the control group of no inter-
vention we first reanalyzed the individual participant data from
the STARS trial to examine the impact of the intervention on SDQ
sub scores. We then used the LifeSim microsimulation model to
translate the short-term change in SDQ to long-term outcomes
and calculate the incremental cost-effectiveness ratio (ICER) and
compared it with the willingness-to-pay (WTP) threshold, deter-
mined by NICE. Although the intervention was school based, the
main outcome of the intervention was change in mental health,
and the main cost-savings are within health and social care sec-
tors; therefore, the intervention is still in the remit of NICE.
However; we also calculated wellbeing-adjusted life years (WEL-
BYs) using discounted good life years (a good life is equal to 1 for
someone who is receiving the national average income and is also
in full health'®). This analysis was then used to calculate a return-
on-investment ratio per £ invested in the IY-TCM intervention.

The individual level data were obtained from the STARS trial’
via secure information governance approaches. Appendix

Table 1 in Supplemental Materials found at https://doi.org/10.1
016/j.jval.2024.05.002, shows key baseline characteristics and
result. The arms were balanced in terms of age, gender, Income
Deprivation Affecting Children Index (IDACI), and baseline
measures of SDQ subscores. There were missing data on parent-
reported outcomes (26% missing at 9 months), including parent-
reported SDQ and measures of deprivation. The original STARS
trial reported a difference in intervention effect size between
those with (—1.6, 95% CI —2.8 to —0.4) and without (—0.8, 95%
Cl —1.7 to 0.1) missing data indicating that those with missing
data might benefit the most. Therefore, multiple imputation was
performed on the original STARS data set using the mice package''
in R

We undertook 12 regression analyses to estimate the expected
change in 4 SDQ subscores (teacher-reported SDQ conduct sub-
score, teacher-reported SDQ impact subscore, parent-reported
SDQ conduct subscore, parent-reported SDQ impact subscore) at
the 3 follow-up time points (9, 18, and 30 months) in the trial. A
random effects linear regression model using Generalized Esti-
mating Equations to allow for the correlation of children’s
outcome scores within schools was used (also the method used in
the original trial’). Our final regression models used covariates as
follows: baseline SDQ subscore (either conduct [0-10] or impact
[0-2] depending on the regression), year group, gender, inter-
vention allocation, deprivation quintile categorically (using the
IDACI deprivation quintile), and 2 interaction effects; between
intervention allocation and both baseline SDQ subscore and IDACI
deprivation quintile. This means that each subgroup defined by
baseline SDQ, gender, and IDACI quintile had a different expected
effect on SDQ subscores.

The regressions estimated the expected effect on SDQ conduct
and impact subscores (for IY-TCM and control) at each time point
adjusted for covariates, but there was heterogeneity around the
actual effect observed. Some pupils gad substantially larger im-
provements than the regression expected, and others had lower
improvement or even worsening of SDQ subscores. This hetero-
geneity affects long-term outcomes and cost-effectiveness. To
represent this in the model, we examined the residual difference
between the actual observed and the predicted change in SDQ
subscore and generated empirical distributions, which were then
utilized in the adapted LifeSim model. See Appendix 2.2 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.05.002 for more detail.

LifeSim 1.0 is an existing health economic microsimulation
model'® developed to estimate the lifetime health and economic
impacts of policies affecting children (available open access:
https://github.com/ievask/lifesim-simulator). The development®®
and previous application of LifeSim'* have been described in
detail previously and details of model structure, outcome, and
input parameters can be found in Appendix 3.1 and 3.2, Appendix
Figures 1 and 2, and Appendix Tables 2-5 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2024.05.002.
Figure 1'>'5® shows the relationships that were coded into the
LifeSim health economic microsimulation model® and how the
SDQ scores (detail in Appendix 3.3 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2024.05.002) translate
through to other factors and affect other longer-term outcomes.
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Key Relationships between SDQ and longer-term outcomes in LifeSim model version 1

Preschool conduct disorder predicted major
depressive disorder (Luby et al, 2014)
Conduct disorder

Algorithm estimating
likely of conduct
disorder from

Estimated using rates of
arrests/convictions among

conduct sub score people with different levels

(Goodman et al.,
2000) Fergusson et al. 2005

of conduct problems,

Parent-reported SDQ

Social emotional capital only

sd increase of SDQ
conduct problem score
in the relevant age-sex
subgroup raises
probability being
employed by 1.6%;
based on change in

1 sd of SDQ conduct
problem score in the
relevant age-sex
subgroup of our
simulation = 0.4%
increase in earnings.
Based on sd increase in
externalising subscale externalising subscale
(conduct + hyperactivity) of SDQ. Goodman et
resulting in 0.4% al. 2015

increase in gross wage;

Goodman et al,, 2015

Earnings
Cognitive capital, social emotional
capital, sex, education, employment,
prison (zero earnings)

Employment
Social emotional capital, cognitive
capital

conduct disorder, mental

MARCH 2025

.0.1 3,25-28

Key Directly related to SDQ Indirectly related to
conduct score/conduct SDQ conduct
disorder score/conduct disorder

Depression
Previous mental health, previous conduct
disorder, previous employment (19+), earnings
(via poverty), sex, age

Residential care

Prison
Smoking

health

Coronary
heart
disease

1 sd decrease in conduct score results in
2% increase in probability of degree, based
on association between change in Rutter
externalising and prob. obtaining a degree.
Goodman et al, 2015

Mortality Utility

University degree

Cognitive capital, social
emotional capital, mental health

QALYs

SDQ indicates Strength and Difficulties Questionnaire; QALYs, quality-adjusted life year.

This model enabled us to estimate the long-term impact of an
intervention, translating the short-term changes in a child’s SDQ
conduct and impact subscores, into estimated medium- and long-
term outcomes. LifeSim 1.0 modeled ages 0 to 18 primarily by
sampling observed life histories from the UK birth cohort study,
the Millennium Cohort Study (MCS)."® It then modeled adulthood
using a life-stage-specific network of equations parameterized
using effect estimates from earlier longitudinal studies and target
data from surveys and administrative records. These equations
used research on the relationship between early life circumstances
and skills formation with long-term outcomes®*?! to model causal
pathways. Outcomes included the probability of graduating from
university, time in (un)employment, life years spent in poverty,
and living with health conditions, such as coronary heart disease
and mental illness. LifeSim measured health gains including life
expectancy, QALYs, and a well-being measure called years of good
life, which represents both income and health.>? The model takes
a broad lifetime societal perspective to capture the wider, long-
term benefits of improving the mental health of young people.
Cost and benefits were both discounted at 3.5% in line with NICE
recommendations.

The research team worked with the LifeSim model developers to
undertake adaptations. The existing LifeSim model used the parent-
reported conduct problems and impact SDQ subscores as 2 key
variables, which then were used to model longer-term conse-
quences. For this analysis, the LifeSim model was adapted to
simulate each year, in turn, for all 4 SDQ subscore measures (parent/
teacher-reported conduct/impact). The algorithm used to estimate
probability of conduct disorder was adapted so that it was based on
either parent or teacher-reported subscore meeting certain criteria
asin the original development of the algorithm (see Appendix 3.4 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.05.002). Finally, the model was adapted to represent hetero-
geneity of intervention effect. The research team confirmed func-
tionality in a series of model code verification tests.

The impact of the intervention on SDQ on ages 7 to 9 and ages
10 to 18 are shown in Eq. (1)-(3) and (3), respectively.

SDQLIVTCM<a:7 = SDQ:ZMCS.a:7 + AmeanSDQi.g,Qmonths

Eq. (1

+SampledErrorSDQ; g amonth a (1)
SDQ; tyrem.a—8 = SDQi pcs.a—s + AmeanSDQ; g 18month Eq. (2)
+SampledErrorSDQ; g 18month ’
SDQ; jyrem.a—9 = SDQipcs.a—9 + AmeanSDQ; g somonth Eq. (3)
+SampledErrorSDQ; g 3omonth ’
SDQ; iyrem.a=10 = SDQ; iyrem a—9 +SDQ; mcs.a—10— SDQimcsa—o  EQ. (4)
SDQ; jyrem.a=11 = SDQi iyrem.a=10 +SDQi mcs.a—11 — SDQimcs.a=10

Eq. (5)
SDQ; jyrem.a=18 = SDQi ryrem,a=17 +SDQimcs.a—18 = SDQi mcs.a=17

Eq. (6)

We assumed that each simulated participant starts with
baseline SDQ subscores defined by the MCS at age 7. Change in
SDQ subscore for the simulated individual receiving IY-TCM for
intervention and the same simulated individual receiving con-
trol after 9, 18, and 30 months was applied at age 7, 8, and 9,
respectively in the model. From age 10 to 18, we added the
subscore for the previous year to the change in subscore esti-
mated for the year in the LifeSim model so that the difference
between the simulated SDQ score and the original SDQ predicted
in the model (based on the MCS data) at 30 months was
continued through to age 18. In practice, this means that we
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Observed and estimated change in teacher-reported SDQ (conduct subscore) for all participants and a subgroup with a high

score (4+) on the conduct subscale at baseline.

9 months,

All

Subgroup

High baseline conduct

-10 -5 0 5 10 -10

Distribution of change in SDQ score: Observed

SDQ indicates Strength and Difficulties Questionnaire.

assumed that any difference between the simulated SDQ sub-
score for the IY-TCM and the control at 30 months on each
subscore persisted through to age 18.

For the base-case analysis, we applied the intervention effect
as described previously to the simulated individuals in the LifeSim
model (which were based on participants of the MCS) and
assumed an intervention cost per pupil of £11.52. Twenty thou-
sand pupils were simulated (by bootstrapping from the 7 year
olds in wave 4 of the MCS) with a lifetime time horizon. The
comparator was the simulation of the control group from the trial.
To examine uncertainty in treatment effects promulgated through
the simulation model, we generated approximate upper and
lower confidence interval scenarios for the effect of IY-TCM. More
details on approximated confidence intervals is in Appendix 3.3 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.05.002. We examined the cost-effectiveness of the interven-
tion in 8 subgroups; pupils in each of the IMD quintile groups (5
analyses), pupils with baseline parent-reported SDQ conduct
subscore of 4+ (high conduct subscore), pupils with a parent
having baseline Kessler scale score of 13+ (indicating possible
parental depression), and finally, the combination of these 2:
pupils with both SDQ conduct subscore 4+ and a parent with
Kessler 13+. The subgroups were based on categories of the
simulated population within the LifeSim model. The original
STARS study did not collect data on parental depression. Depri-
vation was measured using the IDACI quintiles in the STARS trial,
and the IMD in the LifeSim model. Because of the high correlation
between the IDACI and IMD?* we assumed that quintiles of IDACI
translates equivalently across to those of IMD. To reflect full
implementation, we estimated the incremental effects and cost-
benefit on a typical size year group in England (n = 775 000).>*

Full regression analyses are presented in Appendix 4, Appendix
Tables 6 and 7 and Appendix Figure 4 in Supplemental Materials

18 months 30 months

0 5 10 -10 -5 0 5 10

5
Change in SDQ score

Estimated change (with residual)

found at https://doi.org/10.1016/j.jval.2024.05.002. Across all
regression analyses, baseline score on the subscore (either conduct
or impact depending on the regression) predicted change in score;
poorer conduct or greater negative impact was significantly asso-
ciated with a greater change in SDQ subscore. Gender consistently
predicted change in SDQ scores with boys having a greater change
over time (statistically significant at P < .05 for all outcomes other
than parent-reported SDQ conduct score at 9 months). Deprivation
was a statistically significant predictor of the outcome in 5 of the 12
regressions with greater deprivation predicting greater conduct
problems.

Figure 2 compares the observed change in SDQ and the pre-
dicted change in SDQ for each time point, first for the whole trial
population and then for those with high teacher-reported baseline
SDQ conduct sub score. The predicted change included the re-
sidual score which is a random value from an empirical distribu-
tion based on the difference between actual and predicted change
in SDQ subscore. See Appendix 3.2 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2024.05.002 for more
detail on how the residual was implemented. Equivalent figures
for the remaining subgroups, parent-reported SDQ subscore and
the teacher- and parent-reported impact score are in the
Appendix Figures 5 to 9 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2024.05.002. Estimated and observed
results were very similar even when distributions were skewed.
Change in SDQ was greater for those with high baseline levels of
conduct, and there was a trend toward a more positive interven-
tion effect for those living in areas of high deprivation.

Table 1 shows the estimated long-term effectiveness and cost-
effectiveness per pupil. The central estimate results show IY-TCM
delivering a difference in the percentage of pupils with conduct
disorder at age 7 (9.11% vs 9.72%). This reduction was much
smaller by the time the simulation age was 18 (9.83% vs 9.85%).
The mean teacher-reported SDQ subscores at age 7 also show an
estimated improvement, that is, a lower score delivered by IY-TCM
(mean difference = —0.13 on conduct subscore, and —0.23 on
impact subscore). Examining long-term outcomes, there were


https://doi.org/10.1016/j.jval.2024.05.002
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Table 1. Summary results of LifeSim estimated lifetime effects of incredible years teacher intervention per recipient.

Outcome No intervention Control arm of Intervention Difference between
(LifeSim) STARS trial arm of STARS intervention and
trial control
Central Approximated Approximated
estimate lower CI upper Cl
Pupils aged 7 with  10.46 9.72 9.11 -0.61* —0.20* -0.87*
conduct disorder
(%)
Pupils aged 18 with 9.09 9.85 9.83 —0.02* 0.417 —0.50*
conduct disorder
(%)
SDQ conduct score 1.33 1.41 1.42 0.017 0.07° —0.06*
aged 7 (parent)
SDQ conduct score 1.43 1.78 1.76 —0.02* 0.05" —0.09*
aged 18 (self)
SDQ impact score  0.26 1.02 0.98 —0.04* 0.07" —0.12*
aged 7 (parent)
SDQ impact score  0.26 1.71 1.51 —0.20* —0.05* —0.32*
aged 18 (self)
SDQ conduct score 0.75 0.94 0.81 -0.13* —0.09* —-0.16*
aged 7 (teacher)
SDQ Impact score  0.35 0.91 0.68 —0.23* —0.18* —0.28*
aged 7 (teacher)
University 38.23 37.77 37.77 0 -0.10" 0.07*
Graduates (%
population)
Unemployed 5.67 6.13 6.11 —0.02* 0.12° —0.15%
during working
years (%)
Years spent in 28.05 28.59 28.58 -0.01* 0.14" -0.16*
poverty (%)
Years spend in 1.61 1.73 1.73 0 0.07" —0.08*
prison (%)
Smoking (%) 5.22 5.34 5.34 0 0.01" —0.02*
Coronary heart 6.59 6.6 6.6 0 -0.01* 0
disease (%)
Depression (%) 6.73 6.84 6.83 -0.01* 0.01" —0.03*
Life years 79.77 79.89 79.89 0.00* -0.01" 0.01*
Premature 25.86 25.56 25.55 -0.01* 0.02" —0.04*
mortality (%)
Average annual 28 223 27 991 27 995 4% -61" 69%
earnings
Average annual 2844 2823 2823 0 -4t 4%
savings
Average annual 14 594 14 522 14 523 % 137 15
consumption
discounted
Healthy years 68.3019 68.3605 68.3621 0.0016* -0.0144" 0.0177*
Healthy years 40.9551 40.9769 40.9780 0.001*1 —-0.0061" 0.0084*
discounted
Good years 66.4072 66.3648 66.3684 0.0036* —0.0356" 0.0424*
Good years 40.1140 40.0868 40.0887 0.0019* —0.0165" 0.0202*
discounted

NICE reference case
Intervention cost £11.52

ICER: Incremental £10 473
cost per discounted QALY

continued on next page
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Continued

Incremental net monetary health benefit (€20 000)
Incremental net monetary health benefit (£30 000)
UK treasury reference case

Intervention cost
per discounted
WELBY

Value of WELBYs*

Total net social
benefit

Return on
Investment

£10° —£1347 £156*
£21% —£195! £240%
£6063

£173* —£15017 £1838*
£161% —£1513" £1827*
15.0

ICER indicates incremental cost-effectiveness ratio; SDQ, Strength and Difficulties Questionnaire; QALYs, quality-adjusted life year; WELBYs, wellbeing-adjusted life years.

*Improvement in favor of the intervention.
fChange in favor of usual care
*Good life years x 7 x £13 000.

small, simulated differences between IY-TCM and control in the
percentage of working years spent unemployed (—0.02%), per-
centage of life years spent in poverty (—0.01%), and percentage of
adult years living with a mental health problem (—0.01%). Pre-
mature mortality was also slightly reduced (—0.01%). There was a
very small increase in estimated average annual earnings (+£4)
and annual economic consumption (+£1).

These differences translated into a small gain in QALYs
of +0.0011 per pupil. The traditional health economic analysis
generated an estimated incremental cost per discounted QALY
gained of £10 473 which is below the typical £20 000 to £30 000 per
QALY WTP threshold used by NICE. This implied that an NHS or
government decision maker could potentially consider the IY-TCM
intervention to be cost-effective. However, there was considerable
uncertainty. The approximated 95% confidence interval for dis-
counted QALYs gained ranged from —0.0061 to +0.0084, and the
incremental cost-per-QALY was almost equally likely to be above
£30 000 per QALY as below the threshold (Appendix Fig. 9 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2024.
05.002). The IY-TCM intervention was estimated to result in a gain in
the discounted good years of life (WELBYs) of +0.0019, which
resulted in a cost per WELBY of £6063, overall financial value for the
benefit per pupil at £173, and a net social benefit of £161 (Table 1).

The full results on all outcomes are in Appendix Table 8 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.05.002. The difference between IY-TCM intervention and the
control group on percentage of pupils with conduct disorder at
age 7 was much larger for the most deprived subgroup (IDACI
quintile group 1; —1.14%) compared with the base case of all pu-
pils (—0.61%). There was also larger difference for pupils with
baseline parent-reported SDQ conduct 4+ (—1.65%), pupils with
parent having baseline Kessler 13+ (—1.11%), and pupils with both
SDQ conduct 4+ & parent having Kessler 13+ (—3.19%).

Pupils in the most deprived IDACI quintile group had around 8
times larger QALY gain (0.0081) compared with those not (0.0011),
and pupils with a baseline SDQ conduct 4+ and parent having
Kessler 13+ had around 30 times larger QALY gain (0.031; Fig. 3).
IY-TCM was estimated to be more cost-effective in the subgroups
in which large effects were seen (Table 2). For example, the overall
incremental cost per discounted QALY gained was £10 473, but the
equivalent figure for the most deprived Income Deprivation
Affecting Children Index (IDACI) quintile group was £1422 per
QALY, and for pupils with both SDQ conduct 4+ and parent having
Kessler 13+, it was just £372 per QALY gained. The analysis using a
years of good life approach also shows much larger net social
benefits for the subgroups estimated to experience larger effects.
Although uncertainty for the overall cost-effectiveness per pupil
was substantial, the subgroup analyses can show much more
certainty. For example, for pupils with both SDQ conduct 4+ and
parent having Kessler 13+, the net benefit using the adjusted cost
per pupil was positive (green in Table 2) no matter which end of
the confidence interval was used for either QALYs or costs.

Finally, in Table 2, for a typical size year group in England, the
total incremental cost was estimated at £23.46m, which would
produce an estimated 853 QALYs, and an overall social benefit
using WELBYs of £133.99 m, which was a net social benefit of £110
m and a return-on-investment ratio of 15. The subgroup analysis
(Fig. 3) indicates that most of the net social benefit would be in the
most deprived IDACI quintile and that estimated return on in-
vestment ratios per £1 invested for this subgroup and for the 3
subgroups defined SDQ conduct 4+ and parent having Kessler
13+, respectively, were 46.6, 62.2, 58.7, and 192.9.

This was the first study to investigate the long-term effects and
cost-effectiveness of the [Y-TCM intervention. The results indicate
that the intervention could be cost-effective; the analysis suggests
a small gain in QALYs and WELBYs per pupil and an estimated
incremental cost per discounted QALY (£10 473) that falls below
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Summary of subgroup results: estimated long-term effects of incredible years teacher intervention per recipient.

NICE reference case

Intervention cost £11.52 £11.52 £11.52 £11.52 £11.52 £11.52 £11.52 £11.52 £11.52
ICER: Incremental £10473  £1422 £5760 £19 200 —£3491* —£16 457* £1057 £993 £372
cost-per-QALY gained
Incremental net
monetary health
benefit (£20 000)
Central estimate £10° £150° £28' £0' —£78% —£26* £206 £220 £608'
Approximated £156" £284" £146" £192° £90° £92° £318° £340" £718"
upper Cl (QALYs)
Approximated —£134%  —£70% —£76% —£140% —£210% —£164% £26' —£156* £318'
lower CI (QALYs)
Incremental net
monetary health
benefit (£30 000)
Central estimate £217 £2317 £48" £6" —£111% —£33% £3157 £336" £918"
Approximated £240' £432' £225' £294' £141° £144 £483' £516' £1083'
upper Cl (QALYs)
Approximated —£195%  —£99* —£108* —£204% —£309% —£240% £45" —£228* £483"
lower Cl (QALYs)
UK treasury
reference case
Intervention cost per  £6063 £743 £19 200 £1920 —£1422% —£6400* £554 £591 £180
discounted WELBY
Value of WELBYs" £173' £1411" £55' £546' —£737* —£164* £1893' £1775' £5833'
Total net social £1617 £1399" £43" £534 —£749% —£175% £1881" £1763" £5822"
benefit
Return on investment 15.0 122.4 4.7 47.4 —64.0% —14.2% 164.3 154.0 506.3
Population analysis 775000 132 551 163 767 162 059 163 379 153 245 66 004 27 877 6096
for a typical sized
year group in England
Total adjusted cost ~ £8 928 £4 008 341 £4 952 309 £4 900 649 £4 940 569 £4 634 131 £1 995 952 £842 996 £184 332
000
Total incremental 853" 10741 328 97" —539% —-107* 719 323" 189"
QALYs gained
(discounted)
Incremental net £16 647  £30682 900"  £7939 417 £1 050 139 —£18 056 602* —£4 983 530%  £20 822 850 £9 380 006 £5 598 720'
monetary health 000
benefit®
Total net social £110 561 £182 954 808"  £3 989 360" £83583299"  —£125 366 —£29 735 675*  £122 935 865" £48 624 492" £35 372 125"
benefit 500" 926*
Return on investment 15.0" 46.6" 1.8" 181" —24.4% —5.4* 62.6" 58.7" 192.9"

(WELBYs per £)

ICER indicates incremental cost-effectiveness ratio; IDACI, Income Deprivation Affecting Children Index; SDQ,

QALYs, quality-adjusted life year; WELBYs, wellbeing-adjusted life years.
FXXX.

flmprovement in favor of the intervention.

FXXX.

SXXX.

the £20 000 NICE maximum acceptable ICER. Estimated effects
and cost-effectiveness were greater for specific subgroups,
including pupils in the most deprived IDACI quintile group and
those with higher baseline SDQ conduct scores and a parent with
depression. Although overall cost-effectiveness was subject to
considerable uncertainty, there was more certainty that the
intervention was cost-effective in these subgroups. When applied
to a full year group, estimated net social benefits and return on
investment were substantial.

This analysis built on the STARS trial by estimating effects
beyond the end of the trial and measuring the benefits in QALYs
and WELBYs, whereas the original analysis was only able to
explore cost per change in SDQ for which there is not a known
WTP threshold. By estimating a cost-per-QALY, we determined
that the intervention could be cost-effectiveness based on a

Strength and Difficulties Questionnaire;

maximum acceptable ICER for incremental QALY of £20 000. There
was a large amount of uncertainty around the results because of
the small effect size and wide confidence intervals around the
effect size of the intervention. We can compare our results with
the health economic analysis of the Incredible Years parent
intervention,'” targeting parents with children at-risk of devel-
oping a conduct disorder. The parent version led to a greater in-
crease in lifetime well-being (0.69 good years) compared with the
IY-TCM (0.0019 good years). However, cost per good life year
gained were more similar than difference in effect size might
suggest (Parent program: £3212, Teacher program: £6063) due to
large differences in cost per recipient (Parent program: £1773-
£2660, Teacher program: £11.52). These findings suggest the
potential for combined approach in which the classroom man-
agement intervention targets all children, whereas the parenting
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Figure 3. Cost-benefit analysis by subgroup for England assuming a single year group with 750 000 pupils.
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IDACI indicates Income Deprivation Affecting Children Index; QALYs, quality-adjusted life year.

intervention focuses on those at high risk. This approach over-
comes attendance and engagement barriers associated with
parent interventions and therefore children that may not have the
opportunity to benefit from the parent intervention still could do
so from IY-TCM.

The subgroup analysis provided further insight into cases in
which estimated benefits were originating from and suggests that
the intervention may be more cost-effective if applied in schools
resembling the characteristics of the subgroups that particularly
benefited in the analysis, which were living in deprived areas and
with poor baseline conduct. Although our analysis indicates that IY-
TCM may be more effective and cost-effective in these subgroups,
factors such as implementation challenges (eg, staff turnover) and

role of school environment®>2° necessitate further research on how
school characteristics affect intervention effectiveness.

The analysis has several strengths. The LifeSim model allowed
us to represent the trajectories of physical and mental health for
pupils with different circumstances and explore how these were
differentially affected by the intervention in the subgroup analysis.
Furthermore, by combining the effect size estimated through
regression with the residual treatment effect, we simulated
change in SDQ score that reflected the heterogeneity of the actual
SDQ change observed in the trial. We represent both QALYs and
WELBYs, which enable the effectiveness and cost-effectiveness to
be evaluated from a well-being perspective, as well as using a
traditional health economic approach.
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There were some limitations. First, LifeSim does not include
school-level variables. Effectiveness of classroom interventions are
likely to be affected by the school-level factors, such as overall
deprivation and eligibility for free school meals.?” Future de-
velopments of the LifeSim model will explore how school-level
variables can be represented. Second, LifeSim also focuses on
conduct disorder. Benefits of the intervention on other aspects of
mental health were not represented; therefore, the intervention
effect may be underestimated. Third, Trajectories within the LifeSim
model were based on observational data; therefore, unobserved
confounders could potentially be generating part of the effects
measured in the resulting coefficients. However, relationships be-
tween outcomes were based on plausible causal relationships for
which there is a large body of theoretical and empirical evidence, and
experts in childhood development and childhood policy,
demography, epidemiology, human capital economics, and labor
economics were consulted. Finally, because of limited MCS data
available at the time of development, the outcomes between 15 and
18 were approximated based on the data for age 14. Future iterations
of the model will be updated based on the more recent MCS data.

This analysis has highlighted some areas of further research.
First, given the significant uncertainty, information about the
participants beyond the trial would be beneficial, perhaps through
linking trial data with the national pupil database. Additionally,
this study highlights the potential to develop the LifeSim model to
better assess school-based programs by including school-level
factors. Finally, the model was not set up to conduct full proba-
bilistic sensitivity analyses, which means that we could not take
into account the distribution in costs and the relationship be-
tween costs and QALYs. In the future, methods such as analysis of
variance could be applied.?®

In conclusion, this study suggests that the intervention could
be cost-effective when looking at both cost per QALYs and WEL-
BYs. There was a large amount of uncertainty in cost and out-
comes, but both cost-effectiveness and certainty were greater
when examining subgroups of pupils with higher deprivation,
high baseline conduct score, or parents with higher depression
scores. The intervention may be particularly cost-effective when
implemented in a school with high levels of deprivation and
conduct problems. Ongoing longer-term follow-up of the trial
participants will give further insights into impacts on academic
attainment and inform future modeling.
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