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Abstract
Economic models to inform decision-making are gaining popularity, especially for preventive interventions. However, there 
are few estimates of the long-term returns to parenting interventions used to prevent mental health problems in children. 
Using data from a randomised controlled trial evaluating five indicated parenting interventions for parents of children aged 
5–12, we modeled the economic returns resulting from reduced costs in the health care and education sector, and increased 
long-term productivity in a Swedish setting. Analyses done on the original trial population, and on various sized local com-
munity populations indicated positive benefit–cost ratios. Even smaller local authorities would financially break-even, thus 
interventions were of good value-for-money. Benefit–cost analyses of such interventions may improve the basis for resource 
allocation within local decision-making.
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Introduction

There has been an increased use in recent years of bene-
fit–cost analyses for evaluating early interventions for chil-
dren and youth (Cunha and Heckman 2007). Both scientific 
literature and public reports show substantial economic 
returns, some with a focus on preventive interventions of 
mental health problems (Aos et al. 2004; Barnett and Masse 
2007; Heckman et al. 2009; Reynolds et al. 2011). Within 
the mental health spectra, behaviour problems cause a sub-
stantial disease burden among children and adolescents, 
and together with an early age of onset, makes a case for 
early intervention (Kessler et al. 2007; Erskine et al. 2015). 
If effective, these could result in longer-term health and 

financial gains, stemming from the fact that behaviour 
problems amongst children are associated with future health 
problems, such as antisocial behavior and an augmented risk 
of alcohol and drug abuse (Erskine et al. 2016; Bevilac-
qua et al. 2017). Further, behaviour problems have financial 
implications for individuals, their families and the society. 
For example, children with conduct problems (CP) in the 
United Kingdom cost on average € 2300 annually to the pub-
lic sector (Romeo et al. 2006), about three and a half times 
as much as the general population (Scott et al. 2001). If left 
untreated, problems may augment and lead to a diagnosis of 
conduct disorder, with even higher costs. Estimates from the 
United Kingdom show that public sector costs for children 
with externalising behaviours, amount to up to € 3650 per 
child annually (Snell et al. 2013). Service use for children 
with coexisting problems are expected to be even higher.

From a societal perspective, child behaviour problems are 
also associated with an individuals’ future employment and 
potential earnings (Knapp et al. 2011). Fletcher (2014) and 
Le et al. (2014) have used sibling and twin data respectively 
to derive results indicating that inattention/hyperactivity and 
aggression/rule violating behaviour is negatively associated 
with high school graduation and longer term job attainment. 
In addition, since lifetime earnings are largely affected by the 
completion of high school (Hultkrantz et al. 2017), the rela-
tionship between child behaviour, school achievement and 
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the future financial position of these individuals becomes 
even more intricate.

So far, models for benefit–cost analyses for early inter-
ventions are predominantly developed in the United States 
and implemented for analysis at state (Aos et al. 2004) or 
national levels (United Kingdom) (Little and Edovald 2012), 
with limited evidence for other countries. Results derived 
from impact evaluations made in the United States, with 
effects sizes calibrated for an American population and with 
economically relevant parameters for the United States, are 
difficult to apply in other regions, for instance in Scandi-
navia. In addition, benefit–cost analyses within this field 
are normally based on specific trial populations or extrapo-
lated onto the general population by estimating interven-
tion effects from compilations of results, as through meta-
analyses, giving limited evidence as to what would happen 
if implemented in a “real-life setting”.

Within Scandinavia, attempts have been made to develop 
similar economic models for early intervention, for exam-
ple in Denmark (The Danish National Center for Social 
Research (Viden til Velfard) 2018). An important driver for 
this work is the upsurge of interest in evaluating and esti-
mating the socioeconomic effects of prevention and early 
interventions for children and young people, through the 
use of social investment funds set up by local governments 
(Hultkrantz et al. 2017). However, scientific evidence for the 
economic outcomes related to longer-term impacts of early 
interventions within the Scandinavian setting are scarce.

As an early preventive measure, parenting programs may 
be effective at reducing behaviour problems in children and 
adolescents (Thomas and Zimmer-Gembeck 2007; Litschge 
et al. 2010; Furlong et al. 2013). Parenting programs aim 
at reducing child behaviour problems through improving 
parenting techniques, as parents are assumed to be involved 
in the emergence, development and maintenance of child 
behaviour problems (Webster-Stratton and Hammond 
1998). Parenting programs are a recommended approach 
for primary, secondary and tertiary prevention of behaviour 
problems in Sweden and are delivered in 85% of all local 
authorities (The National Public Health Institute of Sweden 
2013). A six arm randomised controlled trial evaluated some 
of the most commonly used parenting programs in Sweden 
and found that almost all are effective at reducing behaviour 
problems in the short-term (Stattin et al. 2015) and maintain 
these reductions in the longer-term (Högström et al. 2017). 
In addition, economic evidence of the short-term results 
indicate that most are cost-effective (Sampaio et al. 2016). 
However, there is no evidence of the longer-term economic 
impact of these interventions, especially from a local level 
investment perspective, which we aim to explore in this 
study. If investing and delivering such interventions, many 

local authorities that have small population sizes may face 
difficulties in breaking-even, as benefits often accrue to other 
stakeholders later on. As a majority of all local authorities in 
Sweden are populated with less than 15,000 inhabitants and 
thus considered “small”, a focus on their specific investment 
abilities and potential returns becomes relevant for local 
level decision-making. Although Swedish and other Scan-
dinavian countries have relatively small population sizes, 
these type of analyses are applicable in other countries as 
well, as any decision-maker faces budget constraints and 
may benefit disproportionately to what has been invested. 
In this regard and to the authors’ knowledge, no studies 
have been published on the return on investment of early 
interventions from a local authority perspective with varied 
population sizes, which we argue could have a substantial 
impact on whether or not evidence-based interventions are 
cost-effective. Thus, we build on the previous results of the 
effectiveness and short-term cost-effectiveness of the parent-
ing programs evaluated in Sweden, by extending the analysis 
and forecasting the longer-term economic benefits for the 
trial population, as well as projecting the investment costs 
and potential economic returns for different local authority 
populations.

The aims of this paper were therefore twofolded:

(1) To forecast the longer-term economic return of four 
group-based parenting programs and a self-help book, 
compared to a waitlist control, for the prevention of 
behaviour problems, through the use of a decision-
analytic model.

(2) To evaluate how the rate of return was influenced by 
the size of a local community population.

Methods

The economic evaluation estimated the benefits and costs 
of five parenting interventions, in relation to a waitlist 
control. Estimates were derived through a state-transition 
modelling approach, which explored the economic effects 
brought about by the prevention of persistent behaviour 
problems, defined through instruments measuring attention-
deficit/hyperactivity problems (ADHP), CP and co-existing 
ADHP/CP. We monetized prevented cases by including costs 
related to the health care and education sector, as well as 
productivity losses for the children in adulthood. Data on 
the interventions’ costs and effects were sourced from the 
original trial (Stattin et al. 2015), while epidemiological data 
to inform transitions between health states and costs related 
to the problem states were sourced from secondary sources, 
based on 2015 as a reference year. All costs and benefits 
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were converted to 2015 EURO (€) using price inflators (The 
Campbell and Cochrane Economics Methods Group). Costs 
and effects were discounted at 3% in the base case analysis. 
Outcomes are presented as benefit–cost ratios and net pre-
sent values.

The Interventions Evaluated

This economic evaluation compared four group-based indi-
cated parenting programs and a self-help book, to a waitlist 
control. Three of the programs, COPE (Cunningham et al. 
1995), Comet (Kling and Forster, 2010) and the Incredible 
Years (Webster-Stratton et al. 2004), are based on social 
learning theory, where positive reinforcement and praise is 
used to improve children’s emotional regulation by the use 
of limit setting, rules and routines. The interventions differ 
by the number and length of sessions, modes of delivery 
and outline of and components included in the sessions. 
Comet is the only program developed for a Swedish parent 
population, while the manuals of COPE and the IY have 
been translated from their original English versions. The 
fourth program, Connect (Moretti et al. 2013), is attach-
ment-focused and intends to build empathy, reframing child 
behaviour and changing emotional responses by focusing on 
the parent–child relationship. All programs lasted between 
10 and 12 weeks with weekly group sessions of between 1 
and 2.5 h. The self-help book (Forster 2009) was provided 
to parents to improve parenting management strategies and 
was created based on the program Comet. The interventions 
are developed for specific ages, with the IY for younger ages 
(3–8), Connect for 9–16 year olds and COPE, Comet and the 
self-help book for ages 3–12.

Different Populations Evaluated

The Trial Population

The original trial (Stattin et al. 2015) was implemented 
through Swedish community-based services to parents of 
children aged between 3 and 12 who were seeking help for 
their child’s behaviour problems. In addition, 48% of the 
parents in the original trial reported that their child had an 
attention-deficit/hyperactivity disorder (ADHD) diagnosis at 
baseline (Stattin et al. 2015). We evaluated the interventions 
using the parent (child) population enrolled in the original 
trial. For this population, we estimate and report average 
costs and benefits per child.

Local Community Populations

In addition to the trial population, we modelled vari-
ous sized local authority populations. We used national 
definitions (Swedish Association of Local Authorities 

and Regions 2017) of a small, medium and large local 
community in Sweden to retrieve population size esti-
mates. Based on population sizes, we estimated the num-
ber of children between the ages 5–12 in the population 
(Sweden Statistics (Statistiska Centralbyrån) 2018), and 
through national surveys we narrowed the population to 
the proportion of these individuals that would be eligible 
(screened positive for behaviour problems) for an inter-
vention (Folkhälsomyndigheten 2014). Further on, based 
on estimations from the literature (Pavuluri et al. 1996; 
Oh and Bayer 2015), we restricted the sample to those 
parents that are expected to seek help for behaviour prob-
lems in their children and would take up an intervention if 
offered. Final samples can be found in Fig. 1 and reported 
in Table 1. Results are reported for the whole population 
in each municipality size.

Exploratory Population Based on Break‑Even Point

In addition to the local community populations, an explor-
atory analysis was conducted where we aimed to find out 
how large a local authority population would have to be in 
order for an investment in any of the parenting intervention 
to yield positive financial returns (benefit–cost ratio ≥ 1). 
We estimate the final population based on how many 
would need and receive an intervention, tracing back-
wards from the populations found in the sample above. 
The final sample and its corresponding benefits and costs 
are reported on a group level.

Data Collection from the Original Trial

Parental report of child behaviour problems were collected 
at baseline, 4 months after the baseline (post-test) and at a 
2-year follow-up. The waitlist control was only allowed for 
4 months due to ethical considerations, therefore the 2-year 
follow-up only serves as an indication of the maintenance of 
the interventions’ effectiveness (Högström et al. 2017). Due 
to difficulties in finding cost data for children below the age 
of five with behaviour problems, we included data from chil-
dren aged 5–12 and excluded children aged 3–4. No analyses 
were conducted to account for missing data, as attrition were 
deemed to have minimal bias (Stattin et al. 2015).

Problem Behaviours

Behaviour problems were estimated using two clinical 
instruments. Firstly, child hyperactivity and attention dif-
ficulties (ADHP) were measured using the Swanson, Nolan 
and Pelham scale (SNAP-IV) (Swanson 1992), a parent-
reporting instrument used for children aged 5–11. Although 
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not validated for 12-year-olds, SNAP-IV was used for the 
full sample. Scores on two (inattention and hyperactivity/
impulsivity) of the three scales (excluding oppositional 
behavior) were added for a final score of “clinical levels” 
ADHP, fully encompassing the items for a DSM-V clas-
sification of ADHD (American Psychiatric Association 
2013). Secondly, parent-reported CP were estimated with 
the Eyberg Child Behavior Inventory (ECBI) (Colvin et al. 
1999), where we used the intensity subscale to estimate 
clinical levels of CP.

Although ECBI and SNAP-IV are not diagnostic instru-
ments, they have good psychometric properties (Colvin et al. 
1999; Bussing et al. 2008; Abrahamse 2015), thus we use 
them as a proxy for clinical levels of the problems, as has been 
done previously (Bonin et al. 2011; Norén Selinus et al. 2016).

Intervention Costs

The cost of delivering the various interventions were based 
on trial data (Stattin et al. 2015), and the short-term cost-
effectiveness evaluation (Sampaio et al. 2016). Costs were 
calculated as an average per child and based on the par-
ents starting the different interventions. Intervention costs 
for implementation in various sized local authorities were 
estimated based on information from the trial and amended 
to the changed population sizes modelled. Although aver-
age treatment costs are similar in each municipality, there 
was a slight economies of scale for training of staff, hence 
costs reduced slightly with increasing population sizes. Due 
to implementation problems and other unexpected events 
in the trial, programs ran at low capacity, hence the mean 

cost per child for the trial population were somewhat larger 
than for the local community populations. Table 2 summa-
rizes the total cost per program and mean cost per child. 
Due to the possibility of parents dropping out (Ozbek et al. 
2018) resulting in group-sessions not running at full capac-
ity (affecting average cost per individual), we explored the 
effect of increased intervention costs in a sensitivity analysis.

Data from Secondary Sources

Cost for Problem Behaviours

Short‑Term Health Care and Educational Sector Costs Mar-
ginal costs related to ADHP, CP and co-existing ADHP/CP, 
such as additional health care sector costs, in comparison to 
children without problems, were included in the model and 
can be found in Table 3 with corresponding references in 
the footnotes. These costs were estimated by calculating an 
average cost derived from European costing studies based 
on their potential similarity to the Swedish welfare system. 
Inclusion and exclusion criteria, search results, included 
studies and costing-analyses can be found in the technical 
report (Nystrand 2018). It should be noted that we could 
only find a small number of studies estimating incremental 
costs. We try to account for this uncertainty by using proba-
bilistic sensitivity analyses, described further below. In 
addition to health care costs, we included educational sector 
costs containing data on educational support in the form of 
assistants, smaller group sessions and special pedagogical 
support etc. Costs for children in special needs schools were 
excluded from the analyses as they often have more severe 

Fig. 1  Local community 
populations—breakdown of 
populations based on prevalence 
of problems and help seeking 
behaviour

Abbrevia�ons: EBP – Behaviour problems
ᵅ Defined by the Swedish Associa�on of Local Authori�es and Regions
ᵇ Swedish Sta�s�cs: Popula�on by region, marital status, age and sex (Sta�s�cs Sweden, 2018)
ᶜ Popula�on survey "Life and Health for Young People" (Liv och Hälsa ung, 2017). Es�mted based on the clinical level of SDQ subscale for Conduct
Problems and li�erature on help seeking behaviour of parents who experience mental health problems in their children (Oh & Bayer, 2015; Pavuluri, Luk,
& McGee, 1996)

Local community populations

Small 
(n=15,000)

Medium 
(n=50,000)

Large 
(n=200,000)

1,415 4,717 18,8675-12 year 
olds (9,4%)ᵇ

Definition of 
population

sizesᵅ

EBP and 
help seeking 

(3,5%)ᶜ
50 166 662
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and comorbid diagnoses which require more assistance. 
Only public sector costs were accounted for. Costs accruing 
to other sectors were excluded due to lack of relevant data. 

The costs ranged between € 321 and € 1888 annually for CP 
and ADHP respectively.

Table 1  Input parameters and uncertainty ranges used in the decision-analytic model

To include parameter uncertainty in the model, each epidemiological parameter (incidence, prevalence and remission) as well as the effective-
ness measures and the causality link between drop-out and earnings, was attributed a beta distribution in the probabilistic analysis. Epidemio-
logical data and effects are presented as probabilities
PSA probability and sensitivity analysis, GBD global burden of disease, ADHP attention-deficit/hyperactivity problems, CP conduct problems, 
CI confidence interval
*Significant compared with the waitlist control at a significance level of < 0.05
a All epidemiological inputs (except for population) in the table are averages between ages 5 and 20. In the decision analytic model, specific age 
rates were used
b Population sizes of small, medium and large communities are all based on (1) how many parents are treatment seeking and would take up an 
intervention, if offered, for behaviour problems in their children (Oh and Bayer 2015; Pavuluri et al. 1996), (2) out of the amount of children 
between the ages 5 and 18 (Statistics Sweden 2018) within the normal population who are estimated to have behaviour problems (Folkhälsomyn-
digheten. 2014), (3) for three different population sizes (Swedish Association of Local Authorities and Regions 2017)
c The figures from the GBD (2015) were collected from the following website: http://ghdx.healt hdata .org/gbd-resul ts-tool
d As per the 2015 GBD study, case fatality was zero and no estimate of excess mortality due to ADHP and CP was found in the literature
e We used a lognormal distribution for the relative risk of high school drop-out
f Effects are expressed as proportion reduction of the outcome. It is based on the post-test and 2-year follow up. Because of the lack of a control 
group after post-test, the results from the waitlist control at 4 months are used for the 2 year follow-up (assuming a constant linear reduction of 
the outcome)

Epidemiological  inputsa Values (95% CI) Sources

Local community populations (n)
 Small 50 These populations are based the average amount of children 

in a small (n = 15,000), medium (n = 50,000) and large 
(n = 200,000) municipality between ages 5–12 (9,4%), 
who experience behaviour problems (17,2%) which their 
parents would both seek help and accept treatment for if 
offered (24%)b

Four steps based on the  litteratureb

 Medium 166
 Large 665
 All-cause mortality 0.00013 Sweden Statistics (Statistiska 

Centralbyrån) (2018)
 Prevalence high school drop-out 0.225 Swedish National Agency for 

Education (Skolverket) (2017)
 Causality link drop out-earnings 0.5 (0.12) Heckman et al. (2016)

ADHP CP ADHP/CP Sources

Prevalence 0.014 (0.012–0.078) 0.410 (0.311–0.513) 0.215 (0.139–0.307) Stattin et al. (2015), 
Vos et al. (2015)c

Incidence 0.000 (0.000–0.012) 0.005 (0.000–0.026) 0.005 (0.001–0.014)
Remission 0.105 (0.003–0.462) 0.133 (0.063–0.238) 0.019 (0.109–0.299)
Case  fatalityd 0.000 0.000 0.000
Relative risk high school 

drop-oute
2.302 (1.612–2.977) 1.779 (1.580–1.993) 1.779 (1.580–1.993) Erskine et al. (2016)

Effectsf Post-test Follow-up Post-test Follow-up Post-test Follow-up Sources

Comet 0.000 (0.000–
0.041)

0.000 (0.000–
0.041)

0.246 (0.174–
0.330)*

0.225 (0.156–
0.308)*

0.040 (0.016–
0.080)

0.029 (0.009–
0.066)

Stattin et al. 
(2015), Hög-
ström et al. 
(2017)

Connect 0.042 (0.012–
0.103)

0.042 (0.012–
0.103)

0.107 (0.057–
0.179)

0.189 (0.123–
0.272)*

0.030 (0.011–
0.064)

0.030 (0.011–
0.064)

Incredible Years 0.000 (0.000–
0.109)

0.000 (0.000–
0.109)

0.267 (0.161–
0.317)*

0.373 (0.251–
0.510)*

0.043 (0.012–
0.105)

0.032 (0.007–
0.091)

COPE 0.0681 (0.026–
0.142)

0.057 (0.026–
0.142)

0.232 (0.161–
0.317)*

0.314 (0.236–
0.402)*

0.050 (0.023–
0.093)*

0.061 (0.031–
0.106)

Self-help book 0.034 (0.007–
0.096)

0.045 (0.012–
0.103)

0.180 (0.040–
0.097)*

0.219 (0.148–
0.306)*

0.006 (0.000–
0.033)

0.035 (0.013–
0.075)

Waitlist control 0.010 (0.000–
0.055)

0.066 (0.029–
0.126)

0.019 (0.004–
0.054)

http://ghdx.healthdata.org/gbd-results-tool
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Productivity Based on  Lifetime Earnings Between Ages 20 
and  65 To value the effect of the interventions on pro-
ductivity, we used estimates of lifetime earnings based on 
different education levels (Hultkrantz et  al. 2017). These 
estimates were based on data from a national register con-
taining yearly information on individual level earnings from 
income and self-employment for all Swedish residents aged 
16–65. Earnings were divided between individuals who 
graduated from upper secondary school (max 20 years of 

age), and for those who only graduated from compulsory 
education (9 years of education). By calculating the differ-
ence between these and subtracting the cost of secondary 
school education, they estimated the expected difference 
in earnings between these two types of individuals, which 
amounted to 1.6 million SEK (€ 163,000). This estimate 
was derived from assuming that the amount of variation in 
earnings that could be attributed to educational achievement 
was 50%, This “causality factor” was derived from Swed-

Table 2  Intervention cost (2015 EUR€) for the trial population and for a small, medium and large municipality population

All information is based on project documentation attained from a randomized controlled trial including the same interventions. Further infor-
mation can be obtained in previously published studies (Stattin et al. 2015; Sampaio et al. 2016). Totals may not exactly reflect the sum of the 
variables included, as each variable is rounded off to the closest integer
a The costs for the trial population is solely based on information from the RCT that this study is based on and can be found in detail in Sampaio 
et al. 2016. The costs for the other populations are based on the RCT, but amended to fit larger populations. Further information on the exact 
amendments made can be found in the technical report (Nystrand 2018)
b Total travel cost include cost for transport and accommodation (reported above as a one time cost) and travel allowance times the number of 
training days
c We assume that each practitioner has the capacity to run four consecutive programs annually
d We assume that the practitioners need as much time for preparation as running the sessions
e Hourly rate for renting a venue within the municipal sector

Cost categories Comet Connect Incredible years COPE Self-help book

Number of children small population 50 50 50 50 50
Number of children medium population 166 166 166 166 166
Number of children large population 665 665 665 665 665
Training costs per practitioner
 Training course fee 1975 1122 494 628 –
 Number of training days 8 3 3 3 –
 Average salary per training day 127 127 127 127 –

Travel cost for training
 Average hotel cost 411 124 108 26 –
 Average trip cost 58 62 54 12 –
 Average travel allowance per day 12 13 12 3 –

Total travel  costb 567 226 195 48 –
Average total training cost/practitioner 3555 2360 1701 1688 –
Running costs
 Time per session (h) 3 2 3 3 –
 Set of sessions/program 11 10 12 10 –
 Number of participants/program 10 12 10 25 –
 Number of practitioners/program 2 2 2 2 –
 Max number of programs run per year/practitionerc 4 4 4 4 –
 Number of hours per practitioner preparing and running sessions 61 30 66 55 –
 Cost per practitioner preparing and running  sessionsd 1013 503 1106 921 –
 Rent of the  venuee 675 335 737 614 –
 Cost of materials (curriculum + student material) – – – – 14

Yearly license fee 12,498 – – – –
Subtotal running cost for one program 5826 1340 2948 2456 14
Average intervention cost per child for the trial  populationa 931 334 1302 478 14
Total intervention cost small pop 46,412 97,66 23,134 7793 818
Total intervention cost medium pop 154,707 32,552 77,113 25,978 2726
Total intervention cost large pop 618,830 130,210 308,451 103,911 10,904
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ish literature (Björklund et al. 2010), but we use parameter 
uncertainty from an American study (Heckman et al. 2016) 
in our probabilistic model. However, no uncertainty was 
included in the model for individual level earnings, as the 
estimates were based on national register data almost fully 
representing the whole population.

Epidemiology to Estimate Transition Probabilities

Age-specific incidence and prevalence data used to popu-
late the model and estimate transition probabilities between 
health states, were collected from the Global Burden of 
Disease study (Global Burden of Disease 2016; Disease 
and Injury Incidence and Prevalence Collaborators* 2017). 
Average estimations on remission were analysed based on 
data from the literature (Nystrand 2018). Estimates for the 
health state ADHP/CP were obtained based on a meta-analy-
sis of the co-existence between the two problems, explained 
further in the technical report (Nystrand 2018).

Analyses

Effectiveness of Interventions

Clinically Significant Reliable Change Index (CS/RCI) To 
estimate the interventions’ effectiveness in relation to the 

waitlist control, the CS/RCI (Jacobson and Truax 1991) 
method was used for both ECBI and SNAP-IV. CS/RCI 
combines the clinical significance (CS) and the reliability of 
the change (RCI). This method was employed in the short-
term cost-effectiveness evaluation of the trial and explained 
more thoroughly there (Sampaio et al. 2016).

The effects of the interventions were estimated as the 
proportion of “recovered” cases for both post-test and the 
2-year follow-up, reported in Table 1. Recovered cases were 
defined as a clinical significant and reliable change from 
above the pre-determined clinical cut-off to below for each 
scale. As the post-test data was collected at 4 months post 
baseline, we extrapolated the data into yearly proportions. 
Also, since the waitlist control was dropped following the 
post-test measurement, the proportion of “recovered” cases 
in the waitlist at the 2-year follow-up was assumed to be 
the same amount as at post-test, indicating a linear natu-
ral remission trend. We used this assumption to be able 
to estimate the interventions’ effect at 2 years. Epidemio-
logical studies have found annual probabilities of natural 
remission from conduct disorder and ADHD between 7 
and 29% (Kim-cohen et al. 2005; Lahey et al. 2005) and 
4–21% (Mannuzza et al. 1998; Biederman et al. 2006b) 
respectively. We estimated annual remission probabilities 
between 11% for attention difficulties and 14% for con-
duct problems, based on transitions made by individuals 

Table 3  Cost for behavior 
problems (2015 EUR€) used in 
the decision-analytic model

Costs are presented in 2015 EUR€
ADHP attention-deficit/hyperactivity problems, CP conduct problems, PSA probabilistic sensitivity analy-
sis
a Hakkaart-van Roijen et  al. (2007), Thernlund and Schacht (2010), Braun et  al. (2013), Holden et  al. 
(2013), Snell et al. (2013), Telford et al. (2013), Klora et al.(2015)
b Scott et al. (2001), O’Neill et al. (2013)
c Scott et al. (2001, O’Neill et al. (2013)
d Statistics Sweden (SCB) (2016)
e Estimated up until 65 years of age (Hultkrantz et al. (2017)
f Due to the lack of cost data for the coexisting state ADHP/CP, it was conservatively assumed that the 
resource use by the these individuals mirrored the lowest cost estimated for either ADHP or CP

Yearly cost-offsets Mean (uncertainty range) Distribution used in PSA Source

ADHP
 Health care 1888 (699–3076) Gamma Average  estimationa

Conduct problems (CP)
 Education 849 (Range ± 20%) Triangular Average  estimationb

 Health care 321 (Range ± 20%) Triangular
Coexisting ADHP/CPf

 Health care 321 (Range ± 20%) Triangular Average  estimationc 
High school drop out
 Education (one time 

cost)
29,006 (Range ± 20%) Triangular

Marginal labour mar-
ket earnings (one 
time cost)e

142,288 No uncertainaty modelled LISA  databased
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in the waitlist control group between baseline and post-test 
(Nystrand 2018). We thus apply these to the waitlist at two-
years and believe that it fairly resembles the probability of 
natural remission.

Epidemiology

Transition probabilities to move individuals between the 
health states were based on (1) data from the waitlist con-
trol group estimated between baseline and post-test using 
SNAP-IV and ECBI and (2) amendment of the trial data 
to fit the epidemiological trend based on Swedish popula-
tion level data (Erskine et al. 2014; Sweden Statistics 2018). 
These probabilities corresponded to; incidence, remission, 
case fatality and all-cause mortality. We explain how these 
two data types were merged in the technical report (Nystrand 
2018). Using only trial data for the epidemiological inputs 
would assume that the epidemiology remains constant over 
the full modelling period to reflect trial data availability 
(measured at baseline and post-test). In addition, to solely use 
population level data would have underestimated the preva-
lence of the behaviour problems in the populations receiving 
the interventions (as they are targeted). Epidemiological data 
from the trial were determined using the same method as 
for calculating the intervention effects, the CS/RCI method 
(Jacobson and Truax 1991).

State‑Transition Model

A probabilistic decision-analytic model was developed to 
calculate benefit–cost ratios of the five interventions in rela-
tion to a waitlist control, for the prevention of persistent 
behaviour problems. To simulate the problem pathways for 
the intervention and comparator scenarios, we developed 
a multiple cohort Markov model with yearly transitions 
between health states. Microsoft Excel 2016 was used to 
model five different health states—well, “problems” (ADHP, 
CP or co-existing ADHP/CP) and a dead state. The dead 
state acts as an absorbing (and natural) state to account for 
all-cause mortality (Kattan 2009). We assumed each state to 
be mutually exclusive. At the starting cycle (year zero), the 
problem states included the prevalent cases of ADHP, CP 
and ADHP/CP, estimated as the proportion of children at 
baseline (from the trial) who scored above the clinical cut-
offs on ECBI and/or SNAP-IV, while the remaining popu-
lation were in the well state. A conceptual diagram of the 
model is presented in Fig. 2. The effects of the interventions 
were applied in the first and second cycle of the model to the 
prevalence of the problems. We assumed that the potential 
reduction in persistence of the problems move individuals 
back to the well state where they incurred no extra costs, 
although a reduction in costs would most likely happen 
over a longer time period. We modelled the transitions on 

an annual basis for each age-cohort, where different age-
cohorts were modelled for different interventions. Comet, 
COPE and the self-help book were modelled for 5–12 year 
olds, the Incredible Years for 5–8 year olds and Connect for 
9–12 year olds. The populations were modelled over a time 
horizon lasting until the children were 20 years of age.

Beyond the Age of 20

At age 20, the prevalent cases in each of the three problem 
states (excluding the well and dead state) were estimated. 
The potential impact fraction (PIF) method (Morgenstern 
and Bursic 1982) was used to estimate how a change in 
prevalence of the three problems for each intervention arm 
affected the prevalence of high school drop-out, based on 
relative risk estimates (Erskine et al. 2016). Hence, if an 
intervention, compared to the waitlist control, generated 
fewer prevalent cases of ADHP, CP and/or ADHP/CP, it 
would reduce the number of individuals dropping out of high 
school, since the relative risk of high school drop-out condi-
tional on any of the problems is greater than one.

The PIF is computed in the following way:

where p is the prevalence of the risk factor (ADHP, CP, 
ADHP/CP) at the end of the modeling period for the inter-
vention scenarios,  p1 is the prevalence of the risk factor in 
the waitlist control and RR is the relative risk of high school 
drop-out conditional on having any of the risk factors respec-
tively. The resulting PIF was multiplied by the number of 
people in each intervention arm that would drop-out of high 
school without the intervention in place (n times the popu-
lation drop-out prevalence (Swedish National Agency for 
Education 2017)). The result provided an estimate of the 
change in number of dropouts as a result of each interven-
tion. We assumed that dropping out of high school was the 
inverse of receiving a high school diploma by age 20. PIF 
was used to estimate the interventions’ effect on productiv-
ity, estimated based on the receipt of a high school diploma 
at the age of 20.

Probabilistic Modelling and Sensitivity Analyses

The uncertainty around the parameters in the model was 
dealt with using probabilistic sensitivity analyses (Briggs 
et al. 2012). We used Microsoft Excel 2016 to run Monte 
Carlo simulations with 5000 iterations which produced 
confidence intervals (CI) of 95% around the health out-
comes, net costs and net return on investment. We assigned 
distributions to each parameter depending on the type of 

PIF =

(

p − p1
)

+

(

RR ∗

(

p − p1
))

(

1 − p1
)

+

(

RR ∗ p1
)
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data. Beta distributions were assigned to all probabilities 
due to it being constrained between values of zero to one, 
while gamma distributions ranging between zero and posi-
tive infinity were used for the costs due to the skewness of 
the data. For some cost data, we were only able to retrieve 
average estimates without information regarding its spread. 
In these cases, we used a triangular distribution, with a 
range of ± 20%, to incorporate some kind of uncertainty 
around the averages. We used the lognormal distribution 
for the relative risks as these estimates consist of ratios, 
whereby the natural log is used to estimate the variance 
around the mean. These parameters are shown in Table 1.

Univariate sensitivity analyses for certain param-
eters were conducted to estimate the impact of poten-
tial changes of the parameters, deemed relevant for 
decision-makers.

First (1), we looked at only using post-test effects as the 
follow-up measure was lacking a control group. Second (2), 
we added “recovered” and “improved” cases together to 
form the effectiveness measure, effectively using the tra-
ditional “cases” and “non-cases” as an outcome. Third (3), 
we doubled intervention costs as these may vary greatly 
between local authorities and to provide a more conserva-
tive costing approach. We also modelled what would happen 
with (4) a smaller, 0%, and (5) a larger, 6%, discount rate on 
both costs and effects. In the last two analyses, we used (6) 
only educational sector cost-offsets, as these are borne by the 
same authority (the municipality) that would financially be 
responsible for implementing the parenting interventions, 
and (7) only educational and health care sector costs, disre-
garding the interventions’ effect on labour market earnings.

Results

Estimated Benefit–Cost Ratios for the Trial 
Population

Table 4 shows the base case results of all the modelled popu-
lations, with respect to each intervention in comparison to 
the waitlist control. The results vary depending on the size 
of the population.

The Trial Population

The intervention costs ranged between € 13 (95% CI € 13–€ 
13) per individual for the self-help book to € 1142 (95% 
CI € 1136–€ 1148) for the Incredible Years program. We 
found that all interventions yielded positive incremental 
cost-offsets in comparison to the waitlist control. In addition, 
all interventions had positive net present values and ben-
efit–cost ratios ranging between 5.96 (the Incredible Years) 
to over 300 (self-help book) per invested Euro.

The Community Populations

When simulating what the results would look like if the 
interventions were implemented in various sized local 
communities, we found similar positive results as for the 
trial population, which remained so throughout the analy-
ses. Starting from a small (15,000), medium (50,000) and 
large (200,000) population, the amount of children who (1) 
were between the ages 5–12, (2) would screen positive of 
behaviour problems and (3) would have parents who were 

Fig. 2  Conceptual model of the state-transitioning model used to estimate the benefit–cost of the interventions. ADHP attention-deficit/hyperac-
tivity problems, CP conduct problems



309Administration and Policy in Mental Health and Mental Health Services Research (2020) 47:300–315 

1 3

help-seeking boiled down to 50 (small), 166 (medium) 
and 662 (large). In text, we present results from the small 
population (n = 50) since this is the most common sized 
municipality in Sweden. The intervention costs were esti-
mated between € 611 (95% CI € 608–€ 614) for the least 
costly option (the self-help book) to € 42,819 (95% CI € 
42,614–€ 43,023) for Comet. COPE generated the largest 
incremental cost-offsets with a total of € 332,854 (95% CI 
€ 326,219–€ 339,489). When analysing the costs and fore-
casted cost-offsets in relation to each other, we found that 
the benefit–cost ratios were larger than unity for all inter-
ventions, indicating positive returns on investment, with 
the self-help book showing the most substantial returns. 
Net present values ranged between € 139,924 (95% CI € 

135,501–€ 144,347) for Connect to € 324,313 (95% CI € 
317,676–€ 330,950) for COPE.

The Break‑Even Analysis

The results from the exploratory break-even analysis can be 
found in Table 5. The earliest point of break-even occurred 
for all interventions except Comet at a population of 257 
inhabitants. Hence, only one parent in our target group 
would have to receive the intervention for it to generate 
cost-offsets larger than the investment cost; a positive net 
present value. In summary, a municipality would have to 
invest between € 12 (the self-help book) to € 10,051 (for 
Comet) for the intervention to break-even.

Table 4  Results (EUR€) of the base case cost, cost-offsets and cost–benefit generated by four parenting programs and a self-help book, in com-
parison to a waitlist control, for various population sizes

All estimates are discounted with a 3% annual rate. Net present value is calculated as incremental cost offsets minus intervention costs
Results for in 2015 EUR€. For the trial population, the results are presented per individual, while for the small, medium and large population, 
results are presented for the whole municipality population that would receive the intervention, indicated in each paragraph
CI Confidence interval

Intervention costs
Mean (95% CI)

Incremental cost offsets
Mean (95% CI)

Benefit-cost ratio
Mean (95% CI)

Net present value
Mean (95% CI)

Trial population
 Comet (n = 176) 817 (813–821) 5682 (5551–5814) 7.00 (6.84–7.17)  4865 (4733–4997)
 Connect (n = 215) 295 (293–296) 3106 (3013–3199) 10.61 (10.29–10.93)  2811 (2718–2904)
 Incredible Years (n = 104) 1142 (1136–1148)  6741 (6576–6905) 5.96 (5.81–6.11)  5598 (5434–5763)
 COPE (n = 161) 417 (415–419) 6563 (6426–6700) 15.80 (15.46–16.13) 6146 (6009–6283)
 Self-help book (n = 162) 13 (13–13) 4120 (4023–4217) 328.04 (320.09–335.99) 4107 (4010–4204)

Small population (n = 50)
 Comet 42,819 (42,614–43,023) 270,299 (263,985–276 614) 6.31 (6.19–6.43) 227,481 (221,156–233,805)
 Connect 10,383 (10,331–10,435) 150,307 (145,885–154,728) 14.48 (14.12–14.83) 139,924 (135,501–144,347)
 Incredible Years 25,694 (25,573–25,816) 327,997 (320,850–335,143) 12.77 (12.5–12.98) 302,302 (295,159–309,446)
 COPE 8541 (8498–8585) 332,854 (326,219–339 489) 38.97 (38.39–39.55) 324,313 (317,676–330,950)
 Self-help book 611 (608–614) 207,844 (203,164–212,524) 340.10 (334.05–346.10) 207,233 (202,553–211,913)

Medium population (n = 166)
 Comet 142,961 (142,296–143 626) 918,645 (887,534–929 997) 6.46 (6.24–6.48) 764,806 (743,542–786,070)
 Connect 34,514 (34,345–34,683) 511,945 (490,476–520,207) 14.95 (14.28–15.00) 470,434 (455,564–485,303)
 Incredible Years 84,865 (84,469–85,260) 1,152,373 (1,078,720–

1,126,774)
13.66 (12.77–13.22) 1,016,362 (992,344–

1,040,379)
 COPE 28,729 (28,592–28,867) 1,060,968 (1,096,769–

1,141,386)
37.15 (38.36–39.54) 1,090,362 (1,068,049–

1,112,675)
 Self-help book 2034(2024–2044) 697,078 (683,052–714,521) 345.20 (337.51–349.60)  696,732 (680,997–712,466)

Large population (n = 662)
 Comet 570,650 (567,881–573,420) 3,709,564 (3,545,585–

3,715,218)
6.54 (6.24–6.48) 3,055,302 (2,970,357–

3,140,247)
 Connect 138,502 (137,817–139,187) 2,074,936 (1,959,388–

2,078,162)
15.09 (14.22–14.93) 1,879,323 (1,819,920–

1,938,725)
 Incredible Years 341,767(340,165–343,369) 4,635,020 (4,309,349–

4,501,317)
13.62 (12.67–13.11) 4,060,234 (3 964 286–

4,156,182)
 COPE 114,863 (114,288–115,438) 4,381,965 (4,381,453–

4,559,692)
38.46 (38.34–39.50) 4,355,856 (4,266,717–

4,444,995)
 Self-help book 8119 (8081–8158) 2,777,912 (2,728,704–

2,854,419)
344.43 (337.68–349.91) 2,783,354 (2,720,498–

2,846,210)
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Sensitivity Analyses

Results from the sensitivity analyses for the trial and local 
community populations can be found in the Electronic Sup-
plementary Appendix. For almost all analyses, the net return 
on investment increased with population size, in comparison 
to the base-case analysis where benefit–cost ratios did not 
alter much between populations. Only two of the analyses 
(excluding costs outside of the local authority setting and 
excluding cost-offsets due to high school drop-out) resulted 
in negative returns, while the other analyses indicated that the 
initial results remained robust to parameter changes. When 
including only the local authority sector costs, only the self-
help book yielded positive BCRs throughout the populations 
analysed (38.11 (95% CI 37.57–38.66) and 39.02 (95% CI 
38.46–39.59) respectively for the trial and small population). 
Only for the large population did the Incredible Years and 
COPE yield positive returns as well. Similar results are found 
when excluding costs related to high school drop-out (exclud-
ing lifetime labour market earnings).

Discussion

In the present study, a decision-analytic model was used to 
forecast the longer-term economic impact of four parenting 
programs, along with a self-help book, in comparison to a 
waitlist control. We conducted three types of analyses; one 
on a trial population, one on hypothetical local community 

populations and a third analysis using an exploratory break-
even approach to find the minimum population size required 
to generate positive returns on investment.

The results indicate benefit-cost ratios above unity for 
all interventions throughout the modelled populations, with 
estimates between 5.96 and 15.80 per Euro invested for the 
four parenting programs and substantially larger benefit-cost 
ratio for the self-help book. COPE generated the largest net 
present values. The break-even analysis showed that all inter-
ventions yielded positive returns on investment if willing to 
invest up to € 10,051. The results therefore indicate that all 
interventions are of good value-for-money, even for small 
authorities, and yields high positive returns on investment.

Discussion of Results

In line with the effectiveness evaluation, the effects are larger 
for reducing cases of CP rather than ADHP, which likely 
stems from the fact that a majority of the programs were 
developed to target child CP. Looking at the economic evi-
dence, the results vary somewhat between the trial and local 
community populations. Due to implementation problems, 
some of the delivered programs within the trial did not run at 
the optimal capacity, hence the costs per child were higher. 
This had a substantial impact on the intervention costs for 
the Incredible Years program in the trial. However, this only 
had an effect on the magnitude of the benefit-cost ratios, 
rather than the direction due to the substantial cost-offsets 

Table 5  Results (EUR€) of the base case break-even analysis of four parenting programs and a self-help book, in comparison to a waitlist con-
trol, for a hypothetical population

Results are presented in 2015 EUR€ per the “number needed per intervention for BCR ≥ 1”
BCR benefit–cost ratio, CI Confidence interval
a (1) how many parents are treatment seeking and would take up an intervention, if offered, for behaviour problems in their children (Oh and 
Bayer 2015; Pavuluri et al. 1996), (2) out of the amount of children between the ages 5–18 (Statistics Sweden 2018) within the normal popula-
tion who are estimated to have behaviour problems (Folkhälsomyndigheten 2014) which would generate a benefit–cost ratio of or above unity 
(≥ 1)
b Number of people in the whole hypothetical municipal population, based on how many children between the ages 5–18 there are in the average 
population (Statistics Sweden 2018)

Intervention costs Incremental cost 
offsets

BCR Net present value No. needed per 
intervention for 
BCR ≥ 1a

No. needed in 
population for 
BCR ≥ 1b

Mean (CI) Mean (CI) Mean (CI) Mean (CI) Value Value

Hypothetical population
 Comet 10,051 (10,004–

10,099)
10,935 (10,683–

11,187)
1.10 (1.07–1.12) 884 (625 to 1143) 2 514

 Connect 3166 (3150–3182) 3139 (3046–3232) 1.00 (0.97–1.03) − 27 (− 123 to 69) 1 257
 Incredible Years 5592 (5566–5618) 6709 (6554–6863) 1.21 (1.18–1.23) 1117 (961 to 1273) 1 257
 COPE 4745 (4721–4768) 6479 (6343–6616) 1.38 (1.35–1.41) 1735 (1596 to 

1873)
1 257

 Self-help book 12 (12–12) 4209 (4111–4307) 345.88 (337.58–
354.18)

4197 (4099 to 
4295)

1 257
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related to a reduction of behaviour problems. The largest 
benefit-cost ratios were generated by the self-help book. Due 
to its low implementation (only material) costs and with a 
relatively large impact on all health outcomes, it generated 
substantial returns on investment even with low population 
sizes.

Comparison to Other Studies in the Field

In general, the results from this study are in line with the 
economic evidence found in the literature as well as in non-
scientific reports, suggesting positive returns on invest-
ment and high probabilities of cost-effectiveness. Bonin 
et al. (2011), Sampaio et al. (2018) and Mihalopoulos et al. 
(2007) applied population-based models within Australia 
and the UK to estimate whether parenting interventions were 
cost-effective and cost-saving over the longer term. Bonin 
et al. (2011) used a generic parenting intervention based on 
effectiveness estimates from the literature and by simulating 
an intervention using various effectiveness scenarios, they 
found that it yielded approximately € 7300 in net-savings 
(NPV) to the public during 25 years following delivery of a 
group-based intervention. Seen from the small population, 
our data suggest net-savings between € 2798 and € 6486. 
This difference is likely to be due to fewer public sectors 
included in our analysis. Sampaio et al. (2018) and Mihalo-
poulos et al. (2007) modelled children up until the age of 18, 
whose parents had received the parenting program Triple P 
(Sanders 1999) at various intensity levels in an Australian 
setting. They found that Triple P was both cost-effective at 
the local willingness-to-pay threshold and cost-saving if the 
intervention would reduce the level of conduct disorder by 
at least 7%.

O’Neill et al. (2013) conducted a cost-effectiveness anal-
ysis and a longer term benefit–cost approximation of the 
Incredible Years program in Ireland. Their benefit–cost anal-
ysis included costs related to education, crime and unem-
ployment. Their forecast resulted in a net present value of € 
3445 per child, which compares to our results of the Incred-
ible Years program of € 6046 per individual, delivered in a 
small population.

Although self-help parenting interventions, such as 
bibliotherapy, have been deemed effective in the literature 
(O’Brien and Daley 2011), no economic evaluations other 
than the short-term cost-effectiveness evaluation of the cur-
rent trial, have been conducted. As the effectiveness results 
of this trial are in line with previous research and self-help 
options generally require fewer hours by practitioners, 
the results are expected and the magnitude of the returns 
unsurprising.

Similar evidence can be found outside of the published 
literature where comparable economic models have been 
used to evaluate preventive interventions (Aos et al. 2004). 

State level estimates from the US reported a benefit-cost 
ratio for behavioural parent training programs of 20.63 
including benefits from changes to both primary and sec-
ondary participants (e.g., parents) (Washington State Insti-
tute for Public Policy 2018). The estimated benefits from 
changes to primary participants include labour market earn-
ings, avoided costs of grade repetition and special education 
in primary and secondary school, health care, and crime. 
The last component, which is not included in this evalua-
tion, amounts to 8% of the estimated benefits from changes 
to primary participants. The benefit-cost ratio from changes 
to primary participants is 9.59, which can be compared to 
6.31–38.97 in this evaluation (for the small population, 
excluding the self-help book).

Implications for Policy and Practice

The evaluated parenting programs are available and used at 
different rates in Sweden, where the most frequently used 
is Comet, followed by COPE. In a survey conducted by the 
National Public Health Institute of Sweden (2013) it was 
reported that just about a third of the 290 municipalities in 
Sweden had COPE on offer to parents. None of them cur-
rently offers the self-help book as a preventive measure. 
The results from this study are therefore highly applicable 
to local decision-making. Firstly, from a clinical perspec-
tive, parenting programs may be implemented through a 
stepped care approach. The self-help book is inexpensive, 
yields high returns and is effective at reducing behavioural 
problems even if only few parents are reached. It requires no 
training nor execution by practitioners, thus solely entails a 
cost of the book itself. However, it does not generate the same 
effects as COPE or the Incredible Years, thereby producing 
smaller net present values. To augment the health benefits 
and if more resources are available, care may be expanded by 
offering these programs. However, further research is needed 
to investigate its implementation through stepped-care.

Concerning applicability of results to local authority 
decision-making, we estimated the interventions’ impact 
if implemented in different population sizes. As a majority 
of local authorities within the Swedish context are below 
15,000 inhabitants, which may be the case also in other 
countries, it may be difficult to finance preventive strate-
gies due to budget constraints. This is true especially if 
other sectors may reap the health and financial benefits of 
these investments. We put forth evidence in this study that 
even the small populations will secure benefits, also if only 
including their own potential cost-offsets, as was done in the 
sixth sensitivity analysis. Hence, regardless of the size of 
the implementing authority, most of the evaluated parenting 
interventions yield positive returns throughout.

In terms of generalizability of the results, it may well 
apply to local authorities, regional offices or other instances 
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that are delivering parenting interventions in other countries, 
who have a similar financing and service provision system 
to Sweden. As such have shown to be as effective outside 
as within their country of origin (Gardner et al. 2016), it 
boils down to whether our economic analysis including 
implementation costs and price levels, in relation to health 
care, educational support and projected lifetime earnings, is 
similar in other settings. Even though the results ought to be 
interpreted with caution outside of Sweden, they may well 
be applicable to countries with publicly funded health care 
and educational sectors and with service delivery of parent-
ing programs on a local level.

Strengths and Limitations

To the authors’ knowledge, this is the first study looking at the 
longer-term economic consequences for parenting interven-
tions delivered in different sized local authorities. The cur-
rent study makes use of univariate probabilistic and sensitiv-
ity analyses to account for parameter uncertainty and various 
assumptions made within the model. This offers strength to 
the results, both statistically and clinically by controlling for 
data variations and “real life” factors that might affect the 
results. In addition, the Markov modelling technique has an 
advantage as it incorporates yearly changes in the disease bur-
den and uses epidemiology to map related costs, in compari-
son to other longer-term health economic studies within the 
same topic. We have attempted to make conservative assump-
tions throughout the analysis and ensuring transparency by 
aiming to point out and discuss assumptions made as well 
as referencing the technical report related to the model used.

However, a few challenges may be noted, in addition to 
the limitations explained in the initial trial and discussed at 
large in the effectiveness paper (Stattin et al. 2015). Firstly, 
we include both the post-test and follow-up effectiveness 
results in the base case analysis, but data was only available 
for the control group at post-test due to ethical considera-
tions. We used the data from the control group at post-test 
to inform the follow-up measure, which means using the 
same “natural remission” at follow-up as at post-test. Data 
on natural remittance levels (remittance from ADHD, CD 
and ADHD/CD without any intervention) from the literature 
show lower rates than found in this study (Lahey et al. 2005; 
Biedermanet al. 2006a).

On a similar note, we have assumed that the modelled 
problems (ADHP, CP and co-existing ADHP/CP) follow a 
similar epidemiological trend as the disorders, which may 
have affected the results in an unknown direction. We also 
used SNAP-IV as a clinical cut-off level for ADHP, which 
has only been validated for children up to the age of 11, and 
the oldest in our sample are 12-year-olds.

Another issue is the health states modelled in combina-
tion with related costs. It is unlikely that scoring below 

a certain cut-off after an intervention would effectively 
remove the burden of the problems to such an extent that 
services used would diminish directly and completely. 
The assumption that we would directly see cost-offsets 
due to an individual remitting from one of the “problem” 
states should therefore be taken into consideration when 
interpreting the results. Also, since no cost-data was col-
lected alongside the trial, we had to estimate this from 
the literature which generated average costs. Future stud-
ies ought to use validated instruments for data collection 
on costs to be able to conduct a full economic evaluation 
with individual-level costs. In addition, productivity losses 
were estimated in the model, however, behaviour problems 
are associated with a range of consequences in adulthood, 
whose costs have not been accounted for in the estimation 
of longer-term cost-offsets. This is likely to underestimate 
the magnitude of offsets.

Lastly, it is important to note that no sub-group analyses 
have been conducted and that no other effects other than 
those on the children have been included in these analyses. 
We therefore do not know for which children these inter-
ventions work; it seems plausible that compliance rates of 
the self-help book or other barriers to the effectiveness of 
parenting interventions may be affected by demographic 
variables, such as language/cultural background or parental 
well-being (Gardner et al. 2010; Ozbek et al. 2018). Initial 
level or amount of problems may also impact the results. 
If only some groups of parents experience positive effects 
of parenting interventions, it may contribute to inequity in 
both who is targeted by public services, as well as who they 
effectively work for. In addition, the larger societal effects of 
these interventions, as on parents own health and the well-
being of the people in close contact with the children are not 
considered. Such indirect costs are likely to be affected, and 
we assume our cost estimates to be underestimated due to 
this exclusion. Therefore, it is of relevance for future studies 
to collect more extensive data to be able to conduct sub-
group analyses to understand who benefits from these types 
of interventions. The economic evidence may be expanded 
further by including the effect of parenting interventions on 
individuals other than the children themselves.

Conclusion

Economic models for early investments in child mental 
health may generate evidence that is useful for local level 
decision makers. By using such a model for parenting inter-
ventions, we have been able to establish their long-term 
societal costs and potential returns. All the evaluated inter-
ventions within this study appear to be of good value-for-
money and yield substantial societal returns when adapted 
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to various community populations, evidence that is relevant 
for local decision-making.
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