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Child mental health problems are current welfare challenges and may be costly to the individual,
the family and society at large. The problems may persist and result in adverse outcomes
later in life, which also carries a large financial burden. Parenting interventions are effective
strategies to prevent or reduce mental health problems in children and are potentially cost-
effective and even cost-saving. This thesis sets out to fill the knowledge gaps regarding the
social investment case for parenting interventions in Sweden. Study I evaluated five indicated
parenting interventions compared to a waitlist control. Long-term projections of health-related
quality-of-life and cost-offsets related to the reduction of externalising behaviour problems
in children were made using an economic decision simulation model. Study II assessed the
financial impact of the five parenting interventions, considering the child´s lifetime earnings.
Study III assessed whether it was worth the extra spending to provide cognitive behavioural
therapy for children, in addition to a parenting program, for the treatment of oppositional
defiant disorder in children. A net benefit regression framework was employed to assess the
willingness-to-pay needed for the intervention to become cost-effective. Study IV was a trial-
based evaluation of a selective intervention delivered to Somali-born parents, valuing the health
and economic impact on parents and children simultaneously, compared to a waitlist control.
The evaluation merged impacts on parents and children to describe potential scenarios for cost-
effectiveness. To provide an overview of the current evidence, Study V systematically reviewed
the literature on the cost-effectiveness of parenting interventions, focusing on child outcomes.
Results showed that the five indicated parenting interventions were highly cost-effective, and
may yield substantial economic returns. Delivery of a parenting intervention in addition to an
intervention for children yielded clinically relevant improvements but came at a cost exceeding
estimates for the societal cost of children with oppositional defiant disorder. The delivery of a
selective intervention generated significantly improved health outcomes, but cost-effectiveness
depended on the willingness-to-pay, especially considering multiple effects concurrently. The
systematic literature review suggested that parenting interventions were likely to be a cost-
effective use of resources, particularly for the prevention of externalising and internalising
problems. The findings suggest that parenting interventions may be a cost-effective approach
for the prevention and treatment of child mental health problems, especially for externalising
problems.
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“Little children, little sorrows; 
big children, big sorrows” 
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Introduction 

Delivering evidence-based public health interventions to generate positive social 
impact alongside a potential economic return offers a possible solution to tackle 
welfare challenges. Moving ahead from viewing public sector initiatives as a 
financial burden to seeing it as an investment in human capital, may spur new 
ideas, collaborations and sustainable solutions, which calls for a long-term 
perspective. The cornerstone of this perspective is viewing the public sector as an 
investor, rather than merely a body for allocating and spending resources. Two 
aspects of the potential returns from these investments are key – the social and the 
economic.  

An investment by the public sector may generate a positive social return, for 
instance, a health impact. Of the current welfare challenges, child mental health is 
of substantial concern [1]. Investing, for instance, in interventions that provide 
parents with skills and parenting techniques improves child mental health and 
prevents further problems [2].  

Child mental health problems carry a substantial cost burden [3, 4], and if left 
unresolved, may result in long-term adverse consequences, including persistent 
mental health problems, worse outcomes in the labour market, and criminality [5–
8]. Thus, if these problems can be prevented through parenting interventions, there 
is an economic case for such investments. This thesis sets out to explore this 
potential. 

Parenting interventions are widely used in the Swedish context [9], but there are 
some evident knowledge gaps. Evidence on the long-term efficiency of parenting 
interventions in Sweden is scarce, hence study I and II set out to project these 
interventions’ future social and economic benefits. Study III assesses whether it is 
worth the extra spending to provide an intervention for children, in addition to a 
parenting program. Study IV is the first study to evaluate whether a culturally 
adapted parenting program is good value-for-money for an ethnic minority group, 
and how we can incorporate multiple effects in the valuation of cost-effectiveness. 
Study V systematically examines the literature on the cost-effectiveness of 
parenting interventions, to provide an overview of current evidence.  
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Background 

Economics and healthcare 
The fundamental base of economics concerns the production, distribution and 
consumption of goods and services. It has a two-way relationship with health and 
the provision of healthcare. One side concerns the effects that ill-health has on our 
lives in terms of increased risks (e.g. social exclusion), and access to protective 
factors (e.g. education). These may interplay, creating a downward spiral where, 
for example, growing up in a family with ill-health may spur socioeconomic 
disadvantage, leading to poorer access to good quality education, which in its turn 
will lead to fewer opportunities on the job market [10]. Another side concerns the 
impact ill-health has on public sector spending, as well as on disposable income. 
Cost-of-illness studies and estimates of disease burden capture both the direct and 
indirect economic impact that diseases or disorders may have on different sectors, 
groups or individuals.  

Decision-making in healthcare 
Priority-setting within Swedish healthcare is governed by three ethical principles; 
(1) the principle of human dignity, (2) the principle of need and solidarity and, 
finally, (3) the principle of cost-effectiveness [11]. According to the first principle, 
all humans are equal in dignity, regardless of their characteristics. The second 
principle focuses on how resources should be provided to those in most need, with 
attention to vulnerable groups. The final principle implies that costs ought to be 
reasonable in relation to the effects stemming from the healthcare provided. The 
third principle is subordinate to the former ones.  

 
All societies face competing alternatives and demands in light of scarce resources. 
This is especially the case with publicly funded institutions. Although cost-of-
illness studies can raise the overall awareness of the economic impact, they do not 
offer recommendations on which course of action to take, in response to disease 
burden, cost or treatment need. To best inform policy-makers, we need information 
on which competing actions are good value-for-money. That is, if we want to 
maximise health, we are interested in knowing which action can produce the most 
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health for the least amount of resources spent. To optimally allocate scarce 
resources and improve welfare, these considerations are not only relevant but also 
necessary. In many high-income countries in the EU, as well as in Canada and 
New Zealand, estimates of economic impact are mandatory in evaluation of health 
services research [12], especially for pharmaceuticals, and sometimes health 
technologies. In Sweden, these are obligatory when informing reimbursement of 
pharmaceuticals and some health technology appraisals [13]. In the United 
Kingdom, the National Institute for Health and Care Excellence assesses the 
clinical and cost-effectiveness evidence before issuing guidance to the National 
Health Service, including public health interventions [14]. 

 
Economic evaluations within health and healthcare have a central role in decision-
making due to increasing healthcare needs, competing demands and the scarcity 
of both public and private resources [15]. Health economics may thus be used as a 
tool to inform decision-makers on how to best allocate resources, through the 
application of evaluative methods. By using comparative analysis, we are able to 
measure health benefits/consequences in relation to their cost for competing 
interventions [16]. The benefit we forego by not investing in the alternative 
intervention is called the opportunity cost and has practical use within economic 
evaluation [15].  

Opportunity cost 
With the public provision of healthcare, we are faced with budget constraints. 
Because we often have more than one alternative course of action to choose from, 
the budget constraint forces us to choose some options and decline others. Funding 
a certain action will produce a certain outcome but at the cost of some other health 
benefits that may be produced by an alternative course of action [15]. The options 
not chosen therefore carries an unseen cost, as it represents all possible benefits 
that we decline when we choose a specific option. This is called the opportunity 
cost.  

Rational agents and imperfect markets 
In comparison to other areas, traditional healthcare markets are not cost-
competitive, and individuals are not able to value healthcare goods and services 
due to imperfect information, high risks and thus principal-agent problems. 
Therefore, the market cannot determine prices for the goods and services available 
in healthcare. The principal is the individual seeking healthcare. She, most likely, 
does not know what care is needed and available, and what the potential benefits 
from that care entail. A clinician who can screen, diagnose, treat and advise acts 



 16 

as the agent. This asymmetric information between the principal and the agent, 
toppled with the limited ability of the patient to find out whether the product 
(everything the clinician offers) is of good quality, creates an imperfect agency 
relationship, introducing risk for the patient [17, 18]. This risk is exacerbated by 
the clinician’s lack of full information, related to identifying and synthesizing all 
relevant evidence available to make an informed decision. However, there is still 
a need for health to be valued based on a ‘price’.   

Health or welfare? 
Even though healthcare may primarily focus on improvement in health, services 
and goods provided within healthcare may have an impact on other areas in life. 
The full impact need to be considered, if we ultimately want to improve welfare. 
As often described, a social welfare function is needed to define social welfare 
[19]. Traditionally, a focus has been on the preferences of the individual. If we 
assume individuals to be rational agents with perfect information in undistorted 
markets, they would make choices based on their preferences that would maximise 
their welfare (or utility). Hence, we would be able to infer individual preferences 
by the choices they make. However, decisions in healthcare with limited budgets 
often mean that to improve the welfare of some individuals using additional funds, 
the welfare of others are reduced. The question then becomes one of determining 
if the provision of resources to some people, expecting them to benefit from these 
resources, could compensate those who would lose but remained better off. If 
achieved, it would be regarded as a Pareto improvement [19]. This concept 
underpins economic questions regarding whether an alternative course of action is 
‘efficient’ – if it provides an improvement in total social welfare. However, there 
are no ways to use market prices to value the compensation necessary for 
individuals who would lose, due to the aforementioned market distortions inherent 
to healthcare markets. There is thus a need for ‘shadow values’. These may be 
derived in different ways, including observation of individuals in situations where 
they have to make choices between health and some other attribute (e.g. wages) or 
how much they are willing to pay for health in relation to a bundle of other benefits 
[20, 21]. These are the basics of the ‘welfarist approach’ [22]. 

 
Several different arguments have been posed as to why only using individual 
preferences might not necessarily reveal the accurate ‘value’ of welfare, especially 
due to circumstances that might distort the preferences (such as wages and initial 
endowments) [21]. Other approaches have been suggested, including viewing 
health as an essential aspect of life, and that equity in its provision is important to 
society [23]. Arguments have also been made that other capabilities, such as a 
home and caring relationships, are so fundamental for people that they should be 
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considered instead of preferences [24]. The idea is that only including preferences 
limits how we judge social welfare and that factors beyond the individual 
preferences ought to be taken into account. This notion has been termed the ‘extra 
welfarist’ approach [25].  

Incremental cost-effectiveness and willingness-to-pay 
Incremental cost and effects become relevant when we compare two or more 
alternatives, as any course of action implies that there is a consequence, both in 
terms of health and costs. With competing alternatives, the incremental cost or 
effect is the difference between costs and effects for two or more alternatives. 
Given a certain option, we are interested in knowing how much extra we have to 
pay for an additional unit of output, in relation to other options. This can be 
determined by estimating the incremental cost-effectiveness ratio (ICER), depicted 
in the formula below: 
 =                   (1) 

 
The different options represent two different alternative courses of action. The 
interpretation of the ICER is in regards to a willingness-to-pay (WTP), a ‘shadow 
value’ for what a decision-maker is willing to spend on an additional unit of output. 
Many countries have value judgements for multi-dimensional outcomes, which are 
monetary thresholds representing the WTP for one quality-adjusted life-year 
(QALY) gained or a disability-adjusted life-year (DALY) averted. These range 
from £20,000 per QALY in the United Kingdom [16] to $50,000 in the US [26]. 
The Dental and Pharmaceuticals Benefits Agency in Sweden, who is responsible 
for making decisions on state reimbursement for drugs, recommend a value of 
SEK500,000 (€45,000). However, empirical research with data collected on 
medical reimbursement decisions made in Sweden between years 2005 to 2011, 
estimates a 50 percent likelihood of reimbursement for non-severe diseases at a 
cost per QALY of SEK702,000 (€73,770) [27]. This WTP was used in the 
economic analyses constituting this thesis. There is no determined WTP-threshold 
for other outcome measures. 

QALYs and DALYs 
To estimate health-related quality of life, QALYs have become an internationally 
recognised outcome measurement [28]. It is the product of the number of expected 
life-years remaining, multiplied with a measure of the quality of life throughout 
the remaining years. The time a person is expected to stay in a certain health state 



 18 

is weighed by utilities, where “1” equals perfect health and “0” equates death. 
Certain health states are considered worse than death, hence valuations can even 
be negative. Utility weights for different health states are often elicited using 
preference-based techniques such as the time trade-off and the standard gamble 
[29]. 

 
Using QALYs as an outcome measure in economic evaluations allow for 
comparisons across interventions, disease areas, and populations. However, using 
QALYs is not without controversy, as it is often considered to fail at capturing 
disease-specific effects [30]. Instruments used to derive QALYs often include non-
specific and sometimes irrelevant items for the intervention or the population being 
evaluated. Furthermore, quality of life instruments have often not been developed 
nor adapted to the age groups or populations that are being assessed. This is 
specifically the case within child mental health, as few multi-attribute utility 
instruments are available [31].  

 
The DALY is an alternative tool to quantify the burden of disease in a population 
[28]. DALYs sum years of life lost due to premature death and number of years 
lived with a disability or disease. Years of life lost take into consideration the 
average life expectancy, while years lived with a disability or disease are estimated 
based on the prevalence of a certain disease or disability weighted by a disability 
factor. The scale used to measure disability weights is inverted compared to the 
scale used to measure utility weights for QALYs. For DALYs, “0” equates perfect 
health (no disability) and “1” equals death. The weights are based on a subjective 
feeling of the day-to-day impact of a disease, typically obtained through surveys 
from the general population [32].  

Cost-offsets and net monetary benefit 
Cost-offsets are a key part in the estimation of the net monetary benefit. Cost-
offsets represent the costs averted related to a specific disease, disorder or problem, 
given an effective intervention. Cost-offsets could for instance include costs 
related to healthcare resource use, costs related to the educational sector and 
judicial system, or productivity costs related to participation in the labour market. 

 
The ‘net monetary benefit’ represents the monetary value of an intervention, for a 
unit of outcome given a specific WTP. A positive net monetary benefit indicates 
that an intervention is cost-effective in relation to its comparator for the given 
WTP. This means that the cost to derive the health benefit (including intervention 
costs and the possible cost-offsets) is less than what a decision-maker would be 
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willing to spend for that same health benefit. The net monetary benefit is defined 
by the formula below: 
    =    ∆ −  ∆  =   − − ( − )                (2)
      
 
where E represents the effects, and C the net costs. 

Costing perspective and spillover effects 
General guidelines for conducting economic evaluations state the importance of 
choosing the right perspective, as it determines which benefits and costs to include 
[15, 33]. It may be a specific payer (public or private), the healthcare sector or the 
society. As the chosen perspective affects the result of an economic evaluation, it 
may consequently affect resource allocation. Some general guidelines have 
departed from recommending a broader societal perspective to the inclusion of two 
reference cases, one healthcare sector and one societal perspective [34, 35]. 
Country specific guidelines differ, with 67 percent recommending a healthcare 
payer or healthcare sector perspective [36]. In Sweden, the recommendation for 
medical reimbursement is a societal perspective [13]. 

 
Spillover effects, i.e. impacts of the intervention on individuals not targeted by the 
intervention, are also important to consider in terms of cost- and health 
consequences. Current guidelines from the US [37], Canada [38], United Kingdom 
[16] and the Netherlands [39] recommend including family costs and spillover 
effects in economic evaluations, if relevant. Such inclusion can greatly impact the 
value of an intervention [40], where its inclusion have shown to result in more 
favourable results 75 percent of the time [41]. For economic evaluations within 
child health, spillover effects may be included for parents, siblings and peers, as 
changes in child health may affect the health and therefore resource use of these 
individuals. For instance, parents have been seen to have a lower quality of life 
and consume more resources if their child has mental and/or physical problems 
[42]. 

Different types of economic evaluations 
There are three types of full economic evaluations, i.e. evaluations where both 
costs and health consequences are considered. These include cost-effectiveness 
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analysis (CEA), cost-utility analysis and cost-benefit analysis (CBA). These three 
types stem from different schools of thought.  

 
While CEA and cost-utility analyses measure outcomes in health-related terms 
(using disease-related or multi-dimensional generic instruments), CBA measures 
the health outcome in monetary terms. CEA use a single (one-dimensional) 
outcome measured in units on a clinical instrument. It could for instance be the 
amount or severity of symptoms of a specific disease. For clinicians, there might 
be a preference for CEA, as recommendations tend to be clear and unambiguous 
for professionals within specific disease areas. It provides information on the 
additional cost of an extra unit of improvement, such as a point improvement on a 
disease-specific instrument [43]. A limitation with CEAs is the lack of a societally 
determined or accepted value for clinical outcomes. If an intervention reduces the 
severity of symptoms by one point on a scale, how much is that one point worth? 
CEAs are also limited by focusing on a single outcome, which makes interventions 
difficult to compare if not using the same outcome or measure. Also, one-
dimensional outcomes may not capture the full impact of an intervention, 
especially if it affects other areas within health. 

 
Cost-utility analysis uses a generic health outcome, i.e. QALYs or DALYs, rather 
than a one-dimensional, disease-specific measure. Because this measurement of 
health impact is generic, it can be used across interventions and clinical areas, 
simplifying comparison between different interventions, while it also facilitates 
and clarifies evidence for decision-making within healthcare by non-clinicians. It 
may therefore be less complex and more straightforward for a general policy-
maker to use and apply evidence generated by a cost-utility analysis [44]. WTP 
estimates are also available for a QALY or a DALY. However, as generic 
outcomes have been criticised for not being able to capture small changes in health, 
it may underestimate the true effect size.  

 
CBA takes the CEA or cost-utility analysis one-step further by attaching a 
monetary value to the health outcome. If the outcome is multi-dimensional, i.e. 
QALYs or DALYs, a WTP value is often attached, creating a monetary valuation 
of the health gains of a specific health intervention. In other fields of economics, 
such as transport and infrastructure, a CBA often attaches cost-offsets to the 
outcome of interest, commonly called a cost-offset analysis in health economics. 

 
CBAs often include both intrinsic values (improved wellbeing, such as additional 
QALYs) and instrumental values (ability to work), as well as more direct costs, 
such as impact on resource use within healthcare. Conveying both costs and 
benefits of an intervention in the same units (money) has the advantage of making 
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investment decisions straightforward - if benefits exceed costs, then it is a sound 
investment. These can also be communicated as a ratio. A return on investment 
(ROI) ratio can be interpreted as “for every 1 euro invested, I can get X euros back 
in terms of benefits”. By incorporating ROI analyses within CBA, the results 
enable recommendations in the form of an investment case [45]. This allows 
investors (often decision-makers in the public sector), to compare different 
investment alternatives. This comparison can be done in terms of the returns at 
different time-points (short- vs. long-term), and to different sectors.  

Graphical presentation on a cost-effectiveness plane 
The cost-effectiveness plane presents the incremental costs (on the Y-axis) in 
relation to the incremental effects (on the X-axis). The ICER estimate is the ratio 
between the two [46]. The spread of the ICER estimates can be displayed by dots 
in the cost-effectiveness plane, representing each iteration generated from random 
sampling. These are illustrated in Figure 1. Which of the four quadrants the 
iterations are located in has different policy or decision-making implications.  

Figure 1. Cost-effectiveness plane, graphic presentation of the relative cost-effectiveness 
of an intervention 
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North-west and south-east quadrants mean higher/lower costs and lower/higher 
effects respectively, resulting in clear policy advice. If an intervention is primarily 
located in the north-west quadrant, it is said to be dominated by the comparator. 
This means that effects are lower and costs are higher, compared to the alternative. 
If located in the south-east quadrant, it is dominating the comparator with higher 
effects and lower costs. Estimates in the north-east quadrant with higher costs but 
also higher effects, or the south-west quadrant with the opposite, requires WTP-
thresholds or other determinants for decision-making [46]. 
 
While the cost-effectiveness plane may graphically illustrate all iterations of the 
ICER (ratio between costs and effects), from a probabilistic sensitivity analysis, it 
does not illustrate the CI. In the case of the ICER, costs and effects are likely 
correlated, especially if costs include resource use. Estimating CIs, given a 
confidence level, based on a ratio introduces bias, as covariance between costs and 
effects are not accounted for. Using Fieller’s theorem [47], the variance of different 
units and their covariance may be taken into account, producing unbiased CIs. The 
ellipse is a graphical representation of such a CI, as illustrated in Figure 1. 

Economic analyses 
Two different types of economic analyses are commonly used in health economics. 
Trial-based analyses are carried out alongside clinical trials, where they are 
considered to piggy-back on assessments of the effect of a certain intervention. In 
trial-based evaluations, health effects are collected on an individual level, and costs 
are collected on an individual level (such as resource use) or at a group level (such 
as intervention costs for a whole group). However, trial-based evaluations often 
lack relevant information, as all benefits generated from an intervention cannot be 
considered, and follow-ups are often short [48].  

 
Model-based analyses are established frameworks to inform decision-making in 
cases of uncertainty [49]. These models use mathematical relationships to define 
links between possible consequences stemming from a range of alternative options 
being evaluated. It allows for variability and uncertainty associated with the 
options at hand. Often, it is used to project future expected costs and consequences 
over a specified time horizon, where importantly, information for this projection 
is synthesised from relevant evidence. This could include information from a 
specific trial, from published literature or publicly available statistics and price 
lists [15]. A key requirement for model-based analyses is to indicate how 
uncertainties in the data used to inform the model relate to decision uncertainty. 
That means that the analyses present the likelihood that the decision is the correct 
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one. Different types of decision-analytic models exist, such as decision-trees and 
Markov models. While decision-trees are informative and can incorporate how 
individuals shift between different health states over time, elapse of time is not 
explicit in decision-trees. Besides, the tree quickly becomes complex if, for 
example, healing and relapse may occur many times throughout the modelling 
period. The Markov model is a commonly used approach to handle such 
complexity, as it considers randomly changing systems, such as transitions 
between different health states over a period of time. It can also add time 
complexity more easily [50].  

Mental health in children 
Mental health is defined by the World Health Organisation as a “state of well-
being in which every individual realises his or her own potential, can cope with 
the normal stresses of life, can work productively and fruitfully, and is able to 
contribute to her or his community” [51]. Mental health problems, on the other 
hand, refers to the morbidity and mortality related to mental, neurological and 
substance-use disorders.  

 
Mental health problems in children and adolescents include emotional and 
behavioural disorders or problems related to mental health psychopathology. They 
can range from minor symptoms to severe conditions [52]. Often, they are depicted 
as either internalising or externalising [53]. Internalising problems include low 
mood, anxiety or depressive thoughts, while externalising problems are often 
directs towards the external environment and include hyperactivity, oppositional 
behaviour and wrongful conduct [54]. The major focus of this thesis is on the 
prevention and treatment of externalising behaviour problems, as these have been 
the primary target of the interventions evaluated. However, some interventions 
evaluated also have an effect other disease areas. 

Externalising behaviour problems 
Behaviours related to the externalising spectrum often have an early age of onset 
[55], although extensive research has shown that it also may develop later in 
adolescence and among young adults [56, 57]. These may consist of 
conduct/oppositional-defiant behaviours, such as aggression, oppositional and 
argumentative behaviour, destructiveness, irritable mood, antisocial and defiant 
behaviours. They also span to hyperactivity- and impulsivity problems [58]. Some 
of these behaviours, such as biting, may be viewed as a part of the typical 
development and represent actions that are common at a specific age, such as 
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during the first years of life. Eventually, as children grow, they are expected to 
learn and adapt in line with their external environment [59]. However, for some 
children, these behaviours continue to exist and may develop further. As a result, 
age-appropriate behaviours may transform into age-inappropriate problems.  

 
Different types of externalising problems co-exist, and serve as each other’s risk 
factors. Children experiencing hyperactivity or oppositional problems may have 
an increased risk of developing or aggravating already existing conduct problems 
over time, and vice versa [55, 60–62]. Depending on the frequency and intensity 
of these problems, externalising problems may develop into different disorders 
within the externalising spectrum, such as conduct disorder and oppositional 
defiant disorder (ODD). In addition, these disorders often co-exist with other 
neurodevelopmental disorders, such as autism spectrum disorder, communication 
and motor disorders, as well as with intellectual disability [55, 63].  

 
Externalising problems are also associated with other types of mental health 
problems, such as depression-, anxiety- and substance-use disorders [8, 64]. 
Epidemiological studies have found that externalising problems are relatively 
common amongst children, with prevalence rates up to 20 percent [65, 66]. The 
prognosis of individuals who experience externalising problems varies, with some 
naturally remitting in adolescence/early adulthood, while for others these problems 
continue into adulthood. These individuals may develop antisocial personality 
disorder [55]. Other adverse outcomes in adulthood are also at heightened risk for 
individuals with externalising problems, such as alcohol- and drug use disorder, 
poor schooling outcomes, low employment and earnings profiles as well as other 
forms of psychosocial problems [5, 8, 67].  

 
The aetiology behind these problems is multifaceted. Some of the factors thought 
to predict child externalising problems include genetic predisposition [63, 68], 
cognitive deficits [69] and environmental factors, such as parental psychiatric 
problems, parent/child interaction and child-rearing practices [70–73], and wider 
environmental factors, such as poor socioeconomic status [74], and peer rejection 
[75].  

Disease burden 
Mental disorders accounted for roughly 6.8 percent of the total disease burden 
worldwide in 2016 [76]. If considering only non-fatal disease burden (only years 
lives with disability or disease), mental disorders accounted for 28 percent of the 
total burden worldwide [77]. A similar pattern can be seen for children. Mental 
disorders ranked second among the causes of DALYs in the year 2015 in Europe, 



25 

for children aged 5-14 [78]. The most prevalent disorders among the younger 
population were conduct disorder and anxiety disorders. Years lived with disability 
or disease constitute over 90 percent of the disease burden for mental disorders 
[76].  

Risk and protective factors 
Risk- and protective factors are characteristics associated with the increase or 
decrease of negative outcomes such as mental health problems, related to factors 
that govern child development [79]. As such, early mental health problems may 
act as risk factors for adverse outcomes in adulthood, increasing the likelihood of 
individual disease burden and the financial burden on societies. Known 
associations between externalising problems in children and adverse outcomes 
later in life include continued psychopathology, substance-use disorders, 
unemployment and criminality [8, 67]. 

Parenting styles and practices 
Parenting styles can be defined as characteristics of the parent that include the 
emotional setting for parenting practices [80]. Three types of styles were defined 
by Baumrind in the 1970s; authoritative, authoritarian, and permissive [81]. A 
fourth style was later added, the uninvolved parenting style [82]. These parenting 
styles can lead to different development and child outcomes. Parenting practices, 
on the other hand, are specific everyday behaviours that parents use to raise their 
children, which may have a substantial impact on children. Parents can, for 
instance, use reinforcement for acceptable and positive behaviours and assertive 
discipline behaviours when those standards are violated. Parents also teach 
children by modelling behaviours, whereby children learn through observing [83]. 
A warm and secure relationship where parents are attentive and supportive may 
act as a protective factor for child mental health problems [84, 85]. Inadequate 
parenting, including low parental sensitivity to child cues, low levels of 
supervision and involvement, inconsistent rule-setting and coercive discipline may 
lead to negative outcomes, including insecure attachment, conduct problems and 
aggression, non-compliance, moodiness and low self-esteem [86]. 

Parenting interventions to prevent externalising behaviour 
problems  
Parenting interventions have been developed as structured interventions aiming to 
change parenting skills, behaviour and cognition and/or to improve the parent-
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child relationship [87]. The fundamental idea is by changing parents’ behaviours, 
child behaviour can be altered and problems reduced. Parenting interventions are 
a way for parents to gain self-efficacy in their parenting role and learn practices 
that may support their child. These practices may include limit setting with 
appropriate consequences for following or breaking the rules, handling 
misbehaviour and modelling of appropriate behaviour [88].  

 
Parenting interventions are offered as preventive approaches (universally, 
selective and indicated) as well as a treatment strategy. Universal parenting 
interventions are offered to all parents irrespective of underlying problems or risks. 
Selective interventions are targeted towards specific risks groups, and indicated 
interventions are provided for parents with children who already show signs of 
heightened problems. Often, parenting interventions are offered to parents of 
children with disruptive behaviour [89]. In countries such as Sweden and the 
United Kingdom, parenting interventions are well-established and a recommended 
first-line approach for the management of externalising problems, as well as for 
children with a diagnosis of ODD or conduct disorder [9, 90, 91].  

 
Parenting interventions vary in format. They can be delivered individually through 
self-help or with a practitioner, or within a group setting, face-to-face, through 
multimedia tools or via phone calls. They are typically delivered weekly for about 
eight to twelve weeks, offered in various settings, both clinical and non-clinical, 
and by different professionals, including psychologists, social workers and nurses. 

 
Available interventions target children at all ages, from before birth through to 
adolescence. Parenting interventions have different theoretical foundations, such 
as social learning theory, family systems theory or attachment theory. Behavioural 
interventions are based on social learning theory, where caregivers to children are 
taught to increase their attention when their child behaves desirably, thereby 
reinforcing positive behaviour [55]. Attachment-focused interventions shift the 
attention from the child’s behaviour to the parent and encourage caregivers to 
reflect on their thoughts and feelings related to what they expect from their child 
[92]. 

 
A meta-analytic review synthesised the results from 154 trials which evaluated 
parenting interventions and predicted effect sizes based on program components 
[93]. Large effects on child externalising problems were seen for programs 
including positive reinforcement techniques such as praise, and disciplining 
techniques, especially natural/logical consequences of child behaviour. These 
effects were seen regardless of program theoretical background.  
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Effectiveness of parenting interventions 
Many evaluations of parenting interventions conducted globally have shown 
promising results, especially when delivered as indicated prevention or treatment. 
This has especially been found for externalising problems [94] and child 
maltreatment [95] and with increasing effects per level of prevention [93, 96]. 
Effects have also been seen for face-to-face delivery [97] and online [98]. Effects 
have also been found in different country contexts [99]. Parenting interventions 
may also reduce parental stress, anxiety and depression [2]. Effects from the 
extensively researched Incredible Years (IY) program on child externalising 
problems did not seem to differ between parents with different social/socio-
economic or ethnic background [100]. In addition, there is some evidence that the 
effects are sustained over time. Several studies found that the effect remained for 
child externalising problem outcomes up to two years after the intervention [101–
103]. Scott et al. [104] found that the IY program significantly reduced the odds 
of ODD in children with severe antisocial behaviour aged 3-7 years, seven years 
after the intervention.  

The economics of mental health and prevention 

Economic burden of mental health 
The World Economic Forum estimated that by the year 2030, the global cost of 
mental health conditions will more than double in comparison to the year 2010, 
with costs projected to surge to approximately € 5.7 trillion. Two-thirds of this 
financial burden comes from indirect costs. This would account for more than half 
of the total economic burden due to non-communicable diseases globally [105].  

 
Recent literature has narrowed the focus a bit further to highlight the financial 
burden of child mental health problems [106, 107]. These may arise in the 
healthcare sector related to treatment and medications, the education sector, social 
services and the voluntary sector [4, 108, 109]. The costs may also be due to 
spillover effects on families [110]. With a lifespan perspective, costs may 
accumulate through sustained problems [111–113] or other associated risks, such 
as criminality, substance abuse or unemployment [114, 115]. Accumulated 
throughout life, the bill runs a risk of becoming dauntingly high. 
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Spending on mental health in Sweden 
Spending on health and social care constitutes about 11 percent of the gross 
domestic product in Sweden [116]. Within the budget proposal for healthcare 
services in 2020, roughly 2,6 percent was allocated to specialised psychiatric 
services [117]. When looking at the actual spending by healthcare providers, 
around 7 percent was spent on psychiatric care in 2019 [118]. However, this does 
not include primary care, where first-line treatment is often delivered. Funds 
toward prevention and promotion of mental health are also allocated to other 
sectors, such as the educational and social services sector. The exact proportion 
assigned to mental health within these sectors is difficult to estimate. 

The economic impact of externalising behaviour 
Children aged 3-8 years who exhibited conduct problems cost the public sector on 
average €2,450 per child annually [114], which was about 3.5 times as much as 
the general population [119]. The largest expense accrued to the healthcare sector. 
If the problems persist and develop into a diagnosis, costs may get even higher. 
Scott et al. [120] estimated that children with conduct disorder, followed until the 
age of 28, use public resources at a total value of almost 10 as high as children 
without a diagnosis. Estimates from the United Kingdom showed that the use of 
health, educational and social care services for children between ages 5-15 with a 
psychiatric disorder within the externalising spectrum amount to an average of 
€3,900 per child annually [7]. Foster et al. [121] followed a cohort of children in 
poor neighbourhoods in the US, from age 13 up to the age of 19. Children with 
conduct disorder or ODD were compared to children without a diagnosis in terms 
of their use of public resources. The authors estimated that at the age of 18, the 
additional costs accrued over a seven-year period surpassed €68,600 per child with 
conduct disorder, and amounted to almost €18,600 for a child with ODD. Sixty-
one percent of the expenses were seen in the educational sector for children with 
ODD, which was approximately €11,600 more compared to children without a 
diagnosis.  

Economic evaluations of parenting interventions 
Over the years, evaluations of parenting interventions have been aiming at 
investigating its economic impact. In the past five years, the amount of economic 
evidence has augmented fast, more than doubling the number of previous 
publications. A substantial part has focused on child mental health as the primary 
outcome, with a large focus on externalising problems [122, 123]. These 
evaluations demonstrate that most interventions are likely to be cost-effective and 
even cost-saving, but state inherent methodological limitations such as missing 



29 

information and poorly backed assumptions, a lack of generic outcome 
measurements, narrow costing perspectives and short time horizons, which 
undermines the potential for comparison between studies and making conclusive 
recommendations [87]. Sub-group analyses are often not possible or available, 
whereby evidence is scant on for whom these interventions are cost-effective. This 
creates difficulties in knowing how much of resources ought to be spent on each 
level of need, which further complicates how we can make sure that allocated 
resources reach those in need in the most equitable way [124].  

 
Some of the shortcomings noted in earlier systematic reviews have been addressed 
in the published literature, such as time horizon limitations. This has been done by 
employing modelling techniques to forecast the longer-term economic impact of 
parenting interventions [125–129]. Two studies looking at the parenting program 
Triple P (Positive Parenting Program) [130] found that it is both cost-effective at 
the local WTP [129], and cost-saving on a population level if it reduces conduct 
problems by at least 7 percent [125]. O’Neill et al. [127] investigated the cost-
effectiveness and the potential longer-term savings of the IY program and 
concluded that it would generate positive returns on investment when including 
future public sector savings related to education, crime and welfare benefits in the 
estimation.  

 
Few studies have estimated the economic value of stacking intervention 
components, such as adding a child or teacher intervention to the delivery of a 
parenting intervention. One study found that adding a teacher component to a 
parenting intervention yielded higher ICERs than the parenting intervention only 
[131]. Another study from the US on the IY program found that delivering multiple 
interventions simultaneously (such as to parents, teachers and children) had a 
higher probability of cost-effectiveness in comparison to doing nothing, in relation 
to delivering single intervention components compared to doing nothing [132]. 
However, most of the data in this economic evaluation came from trials conducted 
by the program developer, which may bias the results.  

 
Another relevant aspect to address is the provision of stepped care, offering 
multiple interventions at various levels of intensity. This way, the participant is 
offered additional support if she does not respond to an initial intervention. One 
study assessed the cost-effectiveness of a three-stepped care approach for treating 
anxiety (low-intensity support by a therapist, and if needed, the manualised Cool 
Kids program and if further interventions were required, an individually tailored 
cognitive behavioural therapy (CBT)). The stepped care approach was compared 
to only providing the Cool Kids program (step 2) [133]. The authors found that 
from a societal perspective, the stepped care cost significantly less but yielded 
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similar outcomes, compared to the Cool Kids program. This was because fewer 
children needed the additional steps (the Cool Kids program and, if required, the 
tailored CBT) after the low-intensity support, leading to less costs. Another study 
assessed trauma-focused CBT in comparison to a stepped care approach consisting 
of at-home treatment provided by parents and in-office sessions with a therapist as 
a first step, and trauma-focused CBT as a second. Results suggest that both 
interventions yield similar health outcomes, but the stepped care approach was 
significantly less costly than the comparator [134]. 

 
Few economic evaluations of parenting interventions have been able to conduct 
sub-group analyses or assess for which populations these interventions are most 
cost-effective. Although studies have shown that the effectiveness of parenting 
interventions are not likely to differ between parents of different ethnic 
backgrounds [100], the economic efficiency of delivering these interventions to 
various population groups remains questionable.  

 
Lastly, few economic evaluations of parenting interventions have considered the 
impact on individuals not targeted by the intervention. This undermines the 
potential to show greater societal benefits in light of a potentially multifaceted 
motivation for investment in parenting interventions by decision-makers. If seen 
in the realm of public health policy, which often considers complex interventions 
with wide-ranging effects such as spillovers and externalities, decision-making 
does not have to be based on exclusive, single effects. On the contrary, 
consideration of an interventions’ many impacts ought to be considered, also in 
economic analyses. Thus, estimating a WTP for a single outcome may undermine 
the potential to inform on the multiple impacts within the same analysis. An 
example of this is Ulfsdotter et al. [135], evaluating the parenting program “Alla 
barn i centrum - ABC” (All kids in the centre), where QALY estimates for both 
parents and children were added. This resulted in an improved cost-effectiveness 
ratio, augmenting the probability of cost-effectiveness. However, no previous 
study has attempted to consider different outcomes (clinical and generic) in 
relation to one another, to estimate the proportional impact of each intervention on 
the WTP. 

Economic evidence relevant to the decision-makers 
Whether or not parenting interventions are good value-for-money is still a question 
related to the inconclusiveness of the available evidence. Many studies worldwide 
have been estimating the economic benefits and cost-effectiveness of parenting 
interventions. However, international evidence available must be of interest to 
decision-makers, and relevant. If results from economic evaluations are to be 
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applied from evidence conducted outside of the decision-makers policy context, 
transferability must be possible, including factors ranging from discount rates to 
variations in the delivery of preventive interventions. This means that the clinical 
and non-clinical practice, as well as healthcare financing systems and price levels, 
must be comparable [136]. The ‘treatment as usual’ or other comparison scenarios 
also need to be similar, to be able to judge whether the marginal differences are 
likely to occur in the country setting of the decision-maker. Feasibility of 
implementing the intervention also need to be considered, as well as the public 
policy agenda and corresponding strategies [136, 137]. 

 
An extensive range of parenting interventions is available in the Swedish context. 
A majority of local authorities offer parenting interventions through social 
services, preschools, child healthcare centres and women’s clinics. Parenting 
interventions are also delivered by the healthcare system within the outpatient 
child and adolescent mental health services and rehabilitation services [9]. Sweden 
has a decentralised system of governance where the central government sets the 
policy agenda and is responsible for the development and follow-up of national 
strategies, while public health intervention and healthcare practices are 
implemented on the regional and local level, consisting of 290 municipalities 
nested in 21 regions. When implementing new policies or practices at the regional 
or local level, decision-makers first interest is if the interventions are effective and 
cost-effective in a setting similar to theirs. Secondly, they need information and 
knowledge of what action they should pursue if interventions are effective but will 
result in increased costs, which may not be defendable or even appropriate within 
their budget constraint. As 86 percent of all municipalities in Sweden consist of 
less than 15,000 inhabitants [138], it may be difficult to fund new investments. 
Similarly, finances may be reduced for preventive programs in times of financial 
austerity. To nudge those who plan, provide and decide on health-related actions 
to implement and invest more in preventive evidence-based methods and 
approaches, there is a need to provide evidence that is relevant and applicable to 
their realities.  

 
Interestingly, there has been a surge in new financing mechanisms to fund public 
health initiatives. Social investment funds, social impact bonds (SIBs) and loans 
for social sustainability projects have grown rapidly in the past ten years. In 70 
local authorities and five regions in Sweden, small scale initiatives are taking place 
where funds are set aside for social investments [139]. The aim is to test and 
develop new methods and ways of working with preventive and early 
interventions, and through collaboration be able to reach populations that are 
normally difficult to reach. In the end, the goal is that these interventions will 
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generate economic payback [139, 140]. Thus, there are new actors in the market 
for which economic evidence need to be relevant. 

Economic evidence of parenting interventions in the Swedish setting 
A randomised controlled trial (RCT) of parenting interventions was conducted and 
evaluated in 30 different units (including schools, social welfare agencies, and 
psychiatric clinics) located within four regions in Sweden, and their effect on child 
externalising problems was measured at post-test [141] and a two-year follow-up 
[142]. Another RCT was conducted on a universally-delivered parenting program 
[143] in Sweden, and its effect was measured in terms of well-being and quality of 
life for parents and children. The economic credentials of both RCTs were 
investigated through short-term CEAs [135, 144]. In the first RTC, all but one 
intervention were found to be effective at clinically and significantly reducing 
behaviour problems in children, and these were cost-effective in the short run 
[144]. In the second, the intervention was found to be cost-effective when effects 
for children and parents were added together [135].  
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Rationale of this thesis 

Internationally, child mental health is stressed as a substantial welfare challenge 
[1, 145, 146]. Mental health problems arise early, with roughly half of all lifetime 
disorders emerging before mid-adolescence [147]. For children and adolescents, 
mental disorders rank second among the causes of disability in Europe [78]. 
Externalising problems are common amongst young children and a hoist of 
evidence-based interventions are available to prevent such problems, many with 
promising effectiveness results.  
 
Tackling externalising problems in children are of relevance to multiple 
stakeholders, as these problems are associated with higher use of societal services, 
such as educational and psychological support, as well as adverse outcomes in late 
adolescence and adult life, including persistent mental health problems, substance 
abuse, and unemployment. Therefore, there is a need to find inter-sectorial 
solutions that are beneficial for individuals themselves, their family, friends, and 
for society at large, across the lifespan. As policy-makers within different sectors 
have limited resources at their disposal, identifying and implementing solutions 
for improved health that are also cost-effective is key. Hence, evidence of effective 
interventions to prevent child mental health problems should be paired with 
evidence of its economic effects, to strengthen the argument for adopting new or 
more evidence-based early interventions within public health.  
 
Parenting interventions are widely used to prevent externalising problems in 
children, and evidence of their cost-effectiveness does exist. However, there is a 
lack of evidence on the longer-term health and economic effects of parenting 
interventions. Besides, local authorities differ in size and have varying budget 
constraints, hence small local authorities may face difficulties in financing the 
implementation of a parenting intervention, even if it is highly effective. Hence, 
an application of this evidence to populations of various sizes is needed. 
 
Also, is it of relevance to know whether it is economically efficient to provide 
additional healthcare services to children simultaneously as a parenting program, 
or if independently providing a parenting program is more cost-effective. 
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Including additional treatment components introduce additional costs, which need 
to be put in comparison with the potential effects.  
 
Similarly, it is of importance to know for whom these interventions are cost-
effective, especially when it comes to groups that may be difficult to reach, such 
as parents from ethnic minority groups. However, little is known regarding the 
cost-effectiveness of culturally adapted parenting interventions, both in Sweden 
and internationally. Also, decision-makers faced with problems on how to deliver 
services cost-effectively may consider effects on the wider population, such as 
spillover effects on families, as these may be influenced both by the intervention 
as well as changes in child health. There is thus a need to investigate multiple 
economic impacts of a parenting program, especially for parents and their children 
simultaneously as both are affected by a parenting intervention. 
 
Overall, there is a need to synthesise the available evidence for policy-makers to 
make informed decisions. To thoroughly inform on and suggest investment 
opportunities to decision-makers, it is vital to present evidence that corresponds to 
their realities and needs.   
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Overall and specific aims 

The overall aim of the studies constituting this thesis was to estimate the value of 
parenting interventions, using a health economics approach. The specific aims of 
each paper are outlined below.  
 

I. Estimate the longer-term cost-effectiveness of four group-based 
parenting programs; COPE, Connect, Comet and the IY, along with a 
self-help book, compared to a waitlist control, for the prevention of 
externalising problems. 

II. The aim was to apply an economic model to forecast the longer-term 
economic return of COPE, Connect, Comet and the IY, along with a 
self-help book, compared to a waitlist control, for the prevention of 
externalising problems, and to evaluate how the rate of economic 
return was influenced by the size of a local community population.  

III. Estimate the cost-effectiveness of Comet in comparison to Comet 
delivered simultaneously as the Coping Power Program, a CBT based 
intervention for children, for the treatment of ODD.  

IV. To determine the net benefit of Ladnaan, a culturally tailored 
parenting intervention delivered to Somali-born parents, in 
comparison to a waitlist control, by including two measures of effects, 
one for children and one for parents, in the same analysis. 

V. Systematically review the evidence regarding the economic value of 
parenting interventions, with a focus on child health outcomes.  
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Schematic overview of studies 
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Methodology for study I and II 

Economic evaluation framework 
Study I and II were based on a multiple cohort Markov model, modelling children 
at various starting ages (5-12) up until 18 (in Study I) and 20 (in Study II) years of 
age, hence time horizons varied. A large part of the data came from an RCT of the 
programs [141, 142]. The evaluations were conducted from a limited societal 
perspective, including costs accruing to the healthcare and education sectors (in 
Study I and II), as well as lifetime earnings related to school achievement (Study 
II). Costs were collected through a top-down approach and sourced from the 
published literature, effectively meaning that no individual-level costs were 
available, and costs were averaged across disease states based on the literature. 
Intervention costs accruing to the implementing agency, in this case, local 
authorities and regions, as well as effects, were estimated based on information 
from the trial. The model used a one-year cycle length and was populated with 
epidemiological data sourced from both the trial and the Global Burden of Disease 
study [148]. An annual discount rate of 3 percent was applied to both costs and 
effects in the base-case analyses. Prices were reported in 2015 US$ in the paper 
but adjusted to 2020 EURO (€) in this summary section. 

Interventions evaluated 
Study I and II were based on data from a multicentre RCT with six arms; the group-
based indicated parenting programs COPE [149], Connect [150], Comet [151] and 
the IY [152], a self-help parent management book (bibliotherapy) [153] and a 
waitlist control. COPE, Comet and the IY program are behaviour-based 
interventions stemming from social learning theory. They aim to improve 
children’s emotional and self-regulation skills by promoting a positive parent-child 
relationship, positive reinforcement of appropriate behaviour, ignoring 
inappropriate behaviour, and using limit setting, rules and routines to prevent and 
manage undesirable behaviour. The interventions vary in the number of sessions 
(10-12) and length (1-2.5 hours), appropriate group size, as well as manual content. 
Connect, on the other hand, is an attachment-focused program that builds upon the 
parent-child relationship, focusing on creating empathy, reframing child behaviour 
and changing emotional responses. The self-help book called “Five times more 
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love” was given to parents to improve parenting strategies through self-study. The 
book is based on the same principles as Comet. There were no requirements for 
the control group to abstain from other types of interventions or medications, hence 
it was regarded as a “treatment-as-usual” waitlist control condition. 

Study design and population 
The original trial [141] was implemented through Swedish community-based 
services to parents of children aged between 3-12 years who screened positive for 
conduct problems. In Study I and II, 5-12-year-old children were included, 
constituting 944 out of the 1,104 children that were randomised in the trial. 
Randomisation was done according to child age: children between ages 3-8 could 
be randomised to the IY program and Comet, while the older children (9-12 years) 
were randomised to Comet or Connect. Bibliotherapy and COPE were offered to 
all parents, irrespective of child age, hence all parents could be randomised to these 
options. Data on child externalising problems through parental report were 
collected at baseline, four months after baseline (post-test) and at a two-year 
follow-up from the trial. The waitlist control was only kept until post-test.  

Health outcomes 
The original trial measured child conduct problems using the Eyberg Child 
Behaviour Inventory (ECBI) with 36 items [154], and attention-
deficit/hyperactivity problems (ADHP) using the Swanson, Nolan and Pelham 
Scale (SNAP-IV) [155]. The reliable clinical change index was used to estimate 
the proportion of individuals who clinically and reliably “recovered” between 
baseline, post-test and the two-year follow-up, based on total intensity scores from 
the ECBI, and total scores from two of three subscales of the SNAP-IV [156]. If 
individuals scored above available clinical cut-off levels on both ECBI and SNAP-
IV at baseline, they were considered as having coexisting ADHP/conduct 
problems. As the control group was kept until post-test only, we assumed that the 
scores remained the same at follow-up (for the control), to be able to compare them 
to the intervention group’s scores. 

Intervention costs 
Costs related to delivering the various interventions were based on information 
from the trial [141] and estimated in a short-term cost-effectiveness study [144]. 
These were collected from a third-party payer perspective, i.e. local authorities. 
Intervention costs were calculated based on all individuals who had baseline 
measures rather than intervention completers, as most resources necessary to 
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deliver the interventions were fixed. Both training of staff and running costs were 
included in the estimations.  

Model structure and analyses 
The model included five different health states – well (“normal”), “problems” 
(ADHP, conduct problems and coexisting ADHP/conduct problems) and the 
absorbing dead state. Problems were assumed to persist rather than be episodic. At 
the starting cycle (year zero), the problem states included the prevalent cases of 
ADHP, conduct problems and ADHP/conduct problems 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 population were in the 
well state. The conceptual model is presented in Figure 2.  

Individuals transitioned between the five states yearly until the year they turned 18 
(Study I) or 20 (Study II). Transition probabilities corresponding to incidence and 
remission were based on 1) data from the waitlist control 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 population-level data, 
retrieved from the Global Burden of Disease study [157, 158]. Probability 
estimates for case fatality and all-cause mortality were sourced from the literature 

Figure 2. Conceptual model used in Paper I and II 
Abbreviations: ADHP – attention-deficit/hyperactivity problems, CP – conduct problems 
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and national statistics. The models estimated the impact of the interventions on the 
persistence of externalising problems (prevalence) in the populations modelled. 

Sensitivity analyses 
The uncertainty around relevant model parameters was dealt with using 
probabilistic sensitivity analyses to assess the joint impact of uncertainty on the 
model results. Univariate sensitivity analyses were used to test if changes in certain 
parameters would alter the results. These included: (1) only using the post-test 
effect measure, (2) expanding the definition of a “reduction in the prevalence of 
persistent ADHP, conduct problems or ADHP/conduct problems” by adding 
“recovered” and “improved” cases together, derived from the reliable clinical 
change index method, (3) doubling intervention costs, (4) using a smaller, 0 
percent, and (5) a larger, 6 percent discount rate applied to both costs and effects, 
and (6) limiting the analysis to only including educational sector cost-offsets. In 
study I, an additional sensitivity analysis was performed, measuring the cost-
effectiveness with a time horizon of four years. 
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Study I – Cost-effectiveness analysis of parenting 
interventions for the prevention of behaviour 
problems in children 

Aim 
To estimate the longer-term cost-effectiveness of four group-based parenting 
programs; COPE, Connect, Comet and the IY program, along with a self-help 
book, compared to a waitlist control, for the prevention of externalising problems. 

Methods 

Economic evaluation framework 
The limited societal perspective used in Study I included costs related to 
externalising problems accruing to the healthcare and educational sectors. 
Disability weights retrieved from the Global Burden of Disease study were 
attached to each externalising problem [159], hence results were presented as 
incremental DALYs and cost per individual per intervention arm, in comparison 
to the waitlist control. Furthermore, interventions were compared to each other and 
ranked according to the principle of extended dominance [160]. An ICER was 
calculated for the two best-ranked alternatives. A WTP-threshold of € 73,770 per 
averted DALY was used to determine cost-effectiveness, in line with national 
guidelines [161].  

Cost-offsets 
The cost-offsets were estimated as the incremental cost of a case of ADHP, 
conduct problems and coexisting ADHP/conduct problems in relation to the 
“normal” population, based on relevant literature from a European setting. As 
these parenting interventions were implemented both at a local (through social 
services) and regional level (through outpatient child and adolescent mental health 
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services), the analysis took a limited societal perspective, including costs accruing 
to the healthcare (regional level) and educational sectors (local level).  

Analyses 
Case fatality for the disorders was assumed zero due to no reported excess 
mortality for conduct problems or ADHP [162], hence DALYs were equal to years 
lived with disability. ICERs were calculated as the accumulated (until the age of 
18) incremental difference in costs in relation to the incremental difference in 
effects (averted DALYs) per intervention, compared to the waitlist control. This 
produced an estimate of the net cost for an averted DALY. Any ICER below the 
threshold value was considered cost-effective. Results were graphically displayed 
on a cost-effectiveness plane. 

 
To determine which of the interventions, in comparison to each other, was the most 
cost-effective, the principle of extended dominance was applied. All alternatives 
were ranked from low to high based on their net costs, whereby each intervention 
was compared to the consecutive to determine whether it strongly or weakly 
dominated the comparator in terms of effects and costs.  

Results 
Table 1 depicts the results of the base-case analysis. Bibliotherapy had the lowest 
intervention cost of € 12 per child (as it only consists of material costs), compared 
to the highest cost generated by the IY program (€1,129). The IY program had the 
highest effect in terms of averted DALYs, 0.23 per participant, while Connect had 
the lowest, with 0.06 averted DALYs. All parenting programs and bibliotherapy 
were at least 90 percent likely to be cost-effective at a WTP-threshold per DALY 
of €73,770, compared to the waitlist control.  

 
By using the method of extended dominance, results revealed that bibliotherapy 
weakly dominated COPE (less costly but less effective), while COPE dominated the 
rest (less costly and more effective). COPE had, in comparison to bibliotherapy, an 
ICER of €2,279 (95% CI €2,212 – 2,402), meaning that for COPE to avert an 
additional DALY in comparison to bibliotherapy, the WTP would have to be at least 
€2,279. At this ICER, the probability of cost-effectiveness of COPE, in relation to 
bibliotherapy, was 95%. The results are illustrated in Figure 3. 

 
In comparison to the base-case analysis, the results derived from the sensitivity 
analyses did alter the base-case results. Throughout, the IY program generated the 
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highest incremental net monetary benefit, except for when doubling intervention 
costs. Only including educational sector cost-offsets or limiting the time horizon 
to four years showed slightly reduced net monetary benefits, albeit positive. In all 
analyses, the interventions remained cost-effective in comparison to the waitlist 
control at the given a WTP-threshold of €73,770. 
 
Table 1. Mean results (€) of the base case cost-effectiveness model of four parenting 
programs and bibliotherapy, in comparison to the waitlist control 

Intervention 
Intervention costs  

(95% CI) 
Incremental cost offsets  

(95% CI) 
Comet 807 (803-811) 685 (675-695) 
Connect 290 (289-292) 298 (295-303) 
Incredible Years 1,129 (1,123–1,134) 1,084 (1,067–1,100) 
COPE 413 (412-416) 817 (804-828) 
Bibliotherapy 12 (11-12) 535 (527-543) 
 Incremental DALYs averted 

(95% CI) 
ICER (€/DALY averted) 

(95% CI) 
Comet 0.14 (0.14-0.15) 843 (827-858) 
Connect 0.06 (0.06-0.06) Dominant 
Incredible Years 0.23 (0.23-0.24) 194 (191-198) 
COPE 0.17 (0.17-0.17) Dominant 
Bibliotherapy 0.11 (0.11-0.12) Dominant 

Abbreviations: DALY – Disability-adjusted life-years; CI – Confidence interval 
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Conclusion 
The group-based parenting programs Comet, COPE, Connect and the IY program, 
and bibliotherapy, had a high (above 90 percent) probability of being cost-
effective, in comparison to a waitlist control, at the WTP-threshold used in the 
model. Comparison head-to-head revealed that COPE and bibliotherapy strongly 
dominated the other interventions, meaning they cost less and generated higher 
effects. Implementing bibliotherapy would avert 0.11 DALYs on average, at an 
average intervention cost of €11 per child. COPE averted on average 0.17 DALYs, 
but at a higher intervention cost. The relative price of the extra effect (the 
additional DALYs) from implementing COPE in comparison to bibliotherapy, was 
€2,279 (95% CI €2,212 – 2,402) per DALY.  

Figure 3. Cost effectiveness plane depicting the uncertainty around the incremental cost 
and effectiveness estimates for COPE in relation to bibliotherapy 



45 

Study II – Economic return on investment of 
parent training programmes for the prevention of 
child externalising behaviour problems 

Aim 
The aim was to apply an economic model to forecast the longer-term economic 
return of COPE, Connect, Comet and the IY program, along with a self-help book, 
compared to a waitlist control, for the prevention of externalising problems, and to 
evaluate how the rate of economic return was influenced by the size of a local 
community population.  

Methods 

Economic evaluation framework 
Analyses conducted in Study II were done from a limited societal perspective, 
including costs related to externalising problems accruing to the healthcare and 
educational sectors (until the age of 20), as well as lifetime earnings related to 
school achievement (age 20 to 65).  

Local community populations 
In addition to the trial population, different population sizes were used to examine 
how implementing the interventions in a hypothetical local community setting 
would affect the results. To define the target groups within each local authority, 
national definitions [138] of a small, medium and large community in Sweden 
were used to retrieve population size estimates. Based on these population sizes, 
the number of children aged between 5-12 years in these populations [158], who 
would be eligible (screening positive for externalising problems) for an 
intervention [163] was estimated. The sample was further restricted based on 
estimations from the literature [164, 165], to those parents that are expected to seek 
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help for their child´s externalising problems, and are likely to accept an 
intervention if offered. Final sample sizes can be found in Figure 4.  

Cost-offsets 
The cost-offsets were estimated as the incremental cost of a case of ADHP, 
conduct problems and coexisting ADHP/conduct problems in relation to the 
“normal” population. These were based on relevant research conducted in a 
European setting. A limited societal perspective was used, including cost-offsets 
accruing to the healthcare and education sectors, as well as costs related to 
productivity in the labour market. The value of lifetime earnings based on the 
receipt of a high school diploma was retrieved from a published paper using 
Swedish registry data [166]. 

Model structure and analysis 
At 20 years of age, the prevalent cases in each of the three problem states 
(excluding the well and dead state) were retrieved. The potential impact fraction 
(PIF) method [167] was used to estimate how the change in prevalence of the three 

Figure 5. Local community populations modelled in Study II 

Figure 4. Local community populations modelled in Study II 
Abbreviations: EBP – externalising behaviour problems 
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problems for each intervention arm affected the prevalence of high school drop-
out, based on relative risk estimates [8]. The PIF is computed in the following way: 
 
 PIF =  ( − ) + ( ∗ ( −  ))(1 − ) + ( ∗ )  

  
where p is the prevalence of the risk factor (ADHP, conduct problems, 
ADHP/conduct problems) at the end of the modelling period for the intervention 
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. PIF was used to estimate the interventions’ effect on the net present value 
of lifetime earnings, estimated based on the receipt of a high-school diploma at the 
age of 20. The net present value is the difference between intervention costs and 
cost-offsets over a period of time, valued in today’s money. The results were 
presented as benefit-cost ratios. These were estimated as the economic benefits 
generated by a reduction in the prevalence of persistent ADHP, conduct problems 
and ADHP/conduct problems in each intervention arm compared to the waitlist 
control (cost-offsets), divided by the costs associated with implementing each 
intervention.  

Exploratory break-even analysis 
An exploratory analysis was conducted where the size of the population was varied 
to investigate how large a population would have to be for the investment (in each 
intervention) to yield positive financial returns (benefit-cost ratio≥1), in 
comparison to the waitlist control.  

Results 
Base-case results are depicted in Table 2 for the trial and small populations, for 
each intervention compared to the waitlist control.  

The trial population 
All interventions yielded positive incremental cost-offsets in comparison to the 
waitlist control, as well as positive net present values and benefit-cost ratios. The 
interventions yielded at least six euros back per invested euro. 
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The local authority populations 
When simulating what the results would look like if the interventions were to be 
implemented in various sized local communities, results were similar to the trial 
population but varied based on the population size. Results from the small 
population are presented in text and in table 2, since 86 percent of all local 
authorities in Sweden are considered to be of this size and therefore most relevant 
to decision-makers [9]. The benefit-cost ratios were larger than unity for all 
interventions, indicating positive returns on investment, with the self-help book 
showing the most substantial returns. Net present values ranged between €3,002 
(95% CI €2,908 – 3,097) for Connect to €6,959 (95% CI €6,817 – 7,101) for COPE 
per child. This means that the financial value of investing in COPE, derived from 
future cost-offsets valued at today’s prices, was around €6,959 per child.  
 
Table 2. Results from the base-case analysis, showing the benefit-cost ratio and net 
present value per child for each intervention, based on the trial and small population 

 
Benefit-cost ratio 
Mean (95% CI) 

Net present value per child 
Mean (95% CI) 

Trial population      
Comet (n=176) 7.00 (6.84-7.17) 5,220 (5,078-5,361) 
Connect (n=215) 10.61 (10.29-10.93) 3,016 (2,916-3,116) 
Incredible Years (n=104) 5.96 (5.81-6.11) 6,006 (5,830-6,183) 
COPE (n=161) 15.80 (15.46-16.13) 6,394 (6,447-6,741) 
Bibliotherapy (n=162) 328.04 (320.09-335.99) 4,406 (4,302-4,510) 
Small population (n=50)     
Comet 6.31 (6.19-6.43) 4,481 (4,746-5,017) 
Connect 14.48 (14.12-14.83) 3,002 (2,908-3,097) 
Incredible Years 12.77 (12.50-12.98) 6,487 (6,333-6,640) 
COPE 38.97 (38.39-39.55) 6,959 (6,817-7,101) 
Bibliotherapy 340.10 (334.05-346.10) 4,447 (4,346-4,547) 

Abbreviations: CI – Confidence interval 
Net present value is calculated as incremental cost offsets minus intervention costs, using an annual 
discount rate of 3 percent. 
 
The results from the sensitivity analyses slightly altered the base-case results with 
an impact on the magnitude of the returns. When only costs relevant to the local 
community (educational sector costs) were included, only bibliotherapy yielded 
positive benefit-cost ratios throughout the populations analysed. 
 



49 

The exploratory break-even analysis  
The analysis revealed that a population had to be at least between 257 (all 
interventions except Comet) to about 514 inhabitants (for Comet) to yield a 
positive return. Results can be seen in Table 3. 
 
Table 3. Results from the break-even analysis estimating the population size needed, in a 
local community, for the interventions to yield a positive return on investment 

 BCR Net present value Population size 
for BCR≥1 

 Mean (95% CI) Mean (95% CI) Value 
Hypothetical population     
Comet 1.10 (1.07-1.12) 948 (671-1,226) 514 
Connect 1.00 (0.97-1.03) -29 (-132-74) 257 
Incredible Years 1.21 (1.18-1.23) 1,198 (1,031-1,366) 257 
COPE 1.38 (1.35-1.41) 1,861 (1,712-2,010) 257 
Bibliotherapy 345.88 (337.58-354.18) 4,303 (4,398-4,608) 257 
Abbreviations: BCR – Benefit-cost ratio; CI – Confidence interval 

Conclusion 
The parenting programs Comet, COPE, Connect and the IY program, in addition 
to bibliotherapy, yielded positive returns on investment in comparison to a waitlist 
control, over a long-term horizon. The time perspective included: 1) cost-offsets 
generated by reductions in persistent conduct problems and/or ADHP, accruing to 
the educational and healthcare sector, and 2) productivity in the labour market 
(measured as salary and taxes) through affecting school performance, based on 
conduct problems and ADHP being risk factors for educational attainment. The 
results also showed that all interventions would generate positive returns even if 
implemented in small communities with only a few children in need, in 
comparison to a waitlist control.  
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Study III – Adding the Coping Power Programme 
to parent management training: the cost-
effectiveness of stacking interventions for 
children with disruptive behaviour disorders 

Aim 
Estimate the cost-effectiveness of the parenting program Comet in comparison to 
Comet delivered simultaneously as the Coping Power Program, a CBT based 
intervention for children, for the treatment of ODD in children. 

Methods 

Study design and participants 
Study III was an economic evaluation carried out alongside an RCT. Families were 
randomised to receive the parenting program Comet, or an enhanced version where 
parents received Comet and children simultaneously received the Coping Power 
Program (CPP). One hundred and twenty children aged 8-12 years and their 
parents were recruited through outpatient child and adolescent mental health 
services if the child screened positive for ODD, conduct disorder or disruptive 
behavioural disorder. Parent-rated data on child outcomes were collected at 
baseline, post-treatment, and at a one- and two-year follow-up. Full data for 118 
children were available at baseline (Comet=55, Comet+CPP=63). Children were 
excluded if they had a diagnosis of autism, intellectual disability and severe 
comorbid psychiatric disorders that required other treatment. 

Intervention 
Comet is a group-based parenting program developed in Sweden but inspired by 
the IY program [152] and the Parent management training – Oregon model [168]. 
It includes 11 2.5 hour sessions, aiming to promote the use of parenting strategies, 
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such as using praise and rewards for desirable behaviour, ignoring inappropriate 
behaviour and using rule-setting to handle problematic behaviour. CPP is a group-
based, cognitive behavioural intervention for children [169, 170]. The intervention 
includes anger management training, learning how to problem solve and improve 
social skills. CPP evaluated in this study used consisted of 15 2.5 hour sessions. 
The effectiveness of the trial has been published elsewhere [171, 172]. 

Health outcomes 

Primary outcome 
The eight item oppositional/defiant subscale of the parent-rated Disruptive 
Disorder Behaviour rating scale (DBD) was used, with items corresponding to the 
diagnostic criteria for ODD [173]. The reliable clinical change index method was 
used to estimate intervention impact, using the number of “recovered” cases [156]. 
These corresponded to the individuals that had: 1) crossed the 95th percentile cut-
off of problems, and 2) made a reliable change unlikely to have occurred (p<0.05) 
without actual change.  

Secondary outcome 
QALYs were derived from the 25-item parent-rated Strengths and Difficulties 
Questionnaire (SDQ), an instrument measuring emotional, peer, conduct and 
hyperactivity/inattention problems, as well as prosocial skills. SDQ scores were 
used to predict Child Health Utilities 9 Dimensions (CHU-9D) scores (health 
utilities) using an ordinary least squares model [174, 175]. Total QALY scores 
over the trial period were estimated using the area under the curve method, which 
takes into account changes in utilities between different time points [176].   

Intervention costs and resource use 
Intervention costs were estimated from a third-party payer perspective, which in 
this study meant the outpatient child and adolescent mental health services. Only 
costs for CPP was estimated, as Comet was provided to both arms. Training and 
running costs related to the intervention were based on data from the trial and 
included time spent by facilitators (psychologists and social workers) for training 
and delivery, material and venue rental. Services used during and after the trial 
related to healthcare consumption (medications) and educational support were also 
collected. The costing of resources was done by using national statistics on 
salaries, including social fees and holiday allowance, and publicly available fees.   
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Analyses 
The base-case analysis used an intention-to-treat approach with data from baseline 
and the two-year follow-up. Logistic and generalised linear models were used to 
estimate differences in effects and costs over time between groups, respectively. 
A net benefit regression approach was used to estimate the expected net monetary 
benefit of Comet+CPP, in comparison to Comet. This approach aims to find at 
what WTP the intervention (Comet+CPP) yields positive monetary benefits in 
comparison to the alternative (Comet only).  

Sensitivity analyses 
To test the impact of changes in some of the input variables, sensitivity analyses 
were conducted. These included: 1) assuming implementation in a clinical real-life 
setting, affecting the intervention costs, 2) only including individuals with 
complete data (n=66), 3) limiting the perspective to a healthcare payer, which may 
be more relevant to the decision-maker, and 4) only including individuals who 
completed at least 80 percent of the sessions (for CPP). 

Results 
No significant differences in health status and resource use were found between 
groups at baseline. At the two-year follow-up, the odds of a “recovered” case of 
ODD was higher in CPP+Comet in comparison to Comet only, although not 
significant. Differences in QALY gains between intervention arms were small in 
magnitude. Intervention costs for Comet with CPP ranged between €824 per child 
for the intention-to-treat analysis to €1,291 for intervention completers, in 
comparison to Comet only. The total cumulative difference in costs, including 
intervention and medication costs, as well as costs for services used at school, 
amounted to €4,106 (95% CI €-748 – 9,383) for the two groups; Comet with CPP 
costing more. 

 
At a WTP value of €62,354 per recovered case, Comet with CPP yielded a positive 
net benefit in comparison to Comet only. At this value, the probability of cost-
effectiveness was 50 percent. This is illustrated in Figure 5 below. The majority of 
the confidence ellipse, with a 95 percent confidence level, was located in all four 
quadrants, with a majority in the north-east quadrant, indicating higher costs and 
higher effects for Comet+CPP, in relation to Comet only.  
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Figure 5. The incremental cost-effectiveness ratio (∆) and corresponding confidence 
ellipse at a 95 percent confidence level 
 
Sensitivity analyses are depicted in Figure 6. At a WTP of €100,000, the 
probability of cost-effectiveness ranged between 53 to 84 percent throughout all 
sensitivity analyses. Using only complete case data or only including cost-offsets 
related to the healthcare sector had the largest impact on the results, with the latter 
reaching 50 percent probability of cost-effectiveness at a WTP of around €10,000. 
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Conclusion 
The proportion of individuals estimated as “recovered cases” from ODD was 
larger for the group offered child CBT simultaneously as parents received parent 
management training, in comparison to only providing parents with training. These 
were clinically significant gains, and the cost of adding CPP was relatively small. 
However, careful consideration of spending would be needed for prioritising the 
additional child-CBT component. This is especially important if viewed as an 
investment case for both health and economic outcomes, as potential cost-offsets 
may not outweigh the WTP needed for the additional component to be deemed 
cost-effective. 

Figure 6. Cost-effectiveness acceptability curves for all sensitivity analyses, at various 
willingness-to-pay 



55 

Study IV – The cost-effectiveness of a culturally 
tailored parenting program: the value of multiple 
outcomes 

Aim 
To determine the net benefit of Ladnaan, a culturally tailored parenting 
intervention delivered to Somali-born parents, in comparison to a waitlist control, 
by including two measures of effects, one for children and one for parents, in the 
same analysis. 

Methods 

Study design and participants 
One hundred and twenty families were randomised to receive Ladnaan (n=60) or 
assigned to a waitlist control (n=60) in a trial implemented in a local community 
setting in Sweden. Outcomes were collected at baseline and at two months post-
intervention completion (seven months after baseline). In addition, the same data 
were collected roughly three years post-intervention. However, most participants 
in the waitlist control had by then received Ladnaan. Parents were invited to take 
part if they: 1) were Somali-born, 2) had children aged 11-16 years, and 3) 
experienced self-reported stress related to parenting. Parents were excluded had 
they participated in another parenting intervention or suffered severe mental 
illness. 

Intervention 
The needs of Somali-born parents were assessed in a qualitative study [41], 
informing a cultural adaptation of the group-based parenting program Connect, 
called Ladnaan. This intervention has previously been evaluated for both children 
[32] and parents [33]. Ladnaan includes a translated and culturally adapted version 
of the 10-session manual-based program Connect, and two additional sessions, 
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including themes of child rights, parenting styles and social services in Sweden. 
Connect is an attachment-based program focusing on the parent-child relationship 
and dynamics, promoting parents to reflect on how their emotional responses affect 
child behaviour. Two group leaders held weekly group sessions for 1-2 hours, with 
12-17 parents in each group.  

Health outcomes 

Children 
Child problems were measured using the parent-rated Child Behavior Checklist 
(CBCL) [42]. Part of the 133 item instrument concerns emotional and behavioural 
problems, which were used in this study. A composite measure was created 
including internalising and externalising problems as well as social and thought 
problems and difficulties with attention.  

Parents 
QALYs were measured using the self-rated General Health Questionnaire (GHQ-
12) [43], consisting of 12 items, each asking the parent to rate their degree of 
symptoms from ‘less than usual’ to ‘much more than usual’. An index score was 
created, summing answers from all items. A mapping algorithm was used to 
predict health utilities on the Euroqol’s five dimensions three-level scale (EQ-5D-
3L) from the GHQ responses. Swedish tariffs were used for the preference weights 
[177, 178]. The area under the curve method was used to estimate total QALYs 
over the trial period for Ladnaan and the waitlist control between the different time 
points. 

Intervention costs 
Costs were estimated using a third-party payer perspective, which in this study 
meant the local authority. Costs included time spent by facilitators for training and 
delivery of the intervention, materials and venue rental. The time spent was 
multiplied by average hourly salaries for the relevant professions, including social 
fees and holiday allowance. Publicly available price lists were used to estimate the 
venue rental fee. The cost of materials was estimated with information from the 
trial. No other resource use data were collected alongside the trial. 

Analyses 
The time horizon of the analysis was roughly seven months, representing the time 
between baseline and post-treatment measurements. Primary outcomes were child 
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CBCL scores and QALY changes for parents. An intention-to-treat approach and 
generalised linear models were used to analyse changes over time between groups.  
 
Because Ladnaan is a public health intervention, which may often focus on broader 
individual or societal impacts, it becomes relevant not to view the different 
intervention’s effects in isolation, but rather combined. A decision-maker would 
thereby have two WTPs, one for each outcome (i.e., CBCL and QALY). If we 
assume they are proportional, they may be integrated into the same equation. The 
net benefit regression framework was used to estimate the monetary benefits of 
Ladnaan in comparison to the waitlist control, by considering these two outcomes. 
The method was used to find the combination, or rather the proportional weight, 
of WTPs (for the two outcomes), which would render the net benefit positive. 

Sensitivity analyses 
To test the robustness of the results in relation to various input assumptions, 
sensitivity analyses were carried out. These were: 1) implementation in a real-life 
setting affecting the intervention costs, 2) only including individuals with complete 
data (n=79), (3) only including intervention completers, defined as individuals who 
completed 8 sessions or more (n=40), and (4) using the estimates from the follow-
up assessment at three years (holding constant the estimates for the waitlist control 
at post-test) as the primary outcome. 

Results 
Significant differences were found at baseline for the child outcome, with higher 
CBCL scores in the intervention group. No differences were found for health 
utilities at baseline. At post-test, CBCL scores were significantly lower, and total 
QALYs significantly higher in the intervention group, in relation to the waitlist 
control. Intervention costs were on average €1,096 per child in the intention-to-
treat analysis, while increasing to €1,589 for intervention completers. 
 
A WTP of € 302 for one-point improvement on the CBCL scale alone would render 
the incremental net benefit positive, while alternatively, the WTP per additional 
QALY would have to be roughly €580,000 for a 50 percent probability of cost-
effectiveness (positive net monetary benefit). These results are depicted in Figure 
6. The same figure also illustrates the impact of using relative values for the WTP. 
For instance, for a positive net benefit (above unity) and a WTP of €100 for a one-
point improvement on the CBCL scale (point A in Figure 7), we would have to be 
willing to pay 3,688 times more per QALY, than we are for one-point improvement 
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on the CBCL scale. This is the same as point A in Figure 8, where 3688 x €100 = 
€368,800. 
 

 
Sensitivity analyses showed that the intervention was more cost-effective in all 
scenarios, except for when only including individuals with complete data. In this 
scenario, the WTPs had to increase for the net monetary benefit to exceed zero. 

Figure 7. The relationship between willingness-to-pay for a QALY vs. willingness-to-pay 
for a point improvement on the CBCL scale 
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Conclusion 
A culturally tailored parenting intervention was beneficial for both parents and 
children. For a WTP of about €300 per one-point improvement in total problems 
on the CBCL scale, Ladnaan would be cost-effective. In contrast, the WTP would 
have to be roughly €580,000 per QALY to be cost-effective. As there are no WTP-
thresholds for unidimensional (clinical) outcomes, it cannot be assessed whether 
Landaan is cost-effective in terms of the child outcome. For the parent outcome, 
the WTP needed was well above recommended threshold values. However, 
various combinations of WTP values for the two outcomes (i.e., CBCL and 
QALY) may be used to describe other scenarios where Ladnaan is cost-effective. 
The results proposed how the merging of two outcomes into the same analysis 
could show an alternative picture, especially relevant if interventions aim at 
affecting multiple agents. 

Figure 8. The relationship between the incremental net benefit and the willingness-to-pay 
for a point improvement on the CBCL 
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Study V – Evidence for investing in parenting 
interventions aiming to improve child health: a 
systematic review of economic evaluations 

Aim 
The aim of study V was to assess the economic evidence of parenting interventions 
with a focus on child health outcomes, using a systematic review approach. 

Methods 

Search strategy 
The systematic review was conducted using Preferred Reporting Items for 
Systematic review and Meta-Analysis Protocols (PRISMA) guidelines [179]. 
Search terms included “child*”, “parent*”, “economic evaluation” and different 
terms for evaluation approaches, with search strategies created in Medline, Econlit, 
ERIC and PsychInfo. Papers had to be peer-reviewed and published until June 
2020. The search strategy was validated through an examination of reference lists 
of existing reviews in the area to find missing publications. Table 4 outlines the 
inclusion and exclusion criteria. 
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Table 4. Inclusion and exclusion criteria 

 Inclusion criteria Exclusion criteria 
Population Parents and children  
Intervention Parenting intervention - a structured 

intervention with well-defined key 
components focusing on parenting 
skills, behaviour or cognition, or 
parent-child relationship  

Parenting intervention in addition 
to another intervention, where 
effects cannot be separated; not 
focusing on parenting practices 

Comparator Any active or passive comparator 
(randomised or quasi-randomised 
controlled design) 

No comparator  

Outcome Child health outcome, uni- or 
multidimensional 

Child outcome not related to 
health; only parent outcome; only 
economic outcome 

Study design Full economic evaluations including 
costs and health outcomes (also 
included if no incremental analysis was 
conducted). Cost-minimization and 
cost-offset analyses included.  

Partial economic evaluations that 
either report only outcomes/costs; 
qualitative studies; study protocols; 
non-peer-reviewed reports 

Selecting papers, assessing quality and extracting data 
In addition to the criteria outlined in the table above, papers were excluded if they 
were: published in any other language than Swedish or English, editorials or 
abstracts from conferences, or had no full text available. All authors were involved 
in screening articles (titles and abstracts, thereafter full texts) for eligibility. The  
Quality of Health Economic Studies (QHES) checklist was subsequently used to 
assess the quality of the included papers [180]. Studies were rated as high, 
moderate or low quality. Regardless of the quality score, all papers were included. 
Data were extracted using an extraction template relevant to the study aim. Items 
for extraction included information about the intervention, economic evaluation 
methodology and results.  

Results 
The literature search resulted in 1,714 unique publications, with three additional 
papers identified through screening reference lists of relevant reviews. Based on 
the title and abstract screening, 85 articles were selected for full-text review. Of 
these, 41 were excluded. After reviewing the full texts, 44 studies were selected 
for data extraction and quality assessment. Figure 9 shows a flowchart of the study 
selection process. 
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Figure 9. Flow chart of study selection 

Quality assessment 
Thirty-two percent of the studies were rated as moderate quality (n=14), 27 studies 
were of good quality and three studies of poor quality. Studies often included 
intervention and healthcare costs but did not include other societal costs, and did 
not include uncertainty around model parameters.  

Overview of the studies 
Most studies targeted child mental health (n=32): 21 studies targeted externalising 
problems, five targeted internalising problems, and six studies targeted other 
mental health problems including autism and alcohol abuse. The remaining twelve 
studies evaluated parenting interventions for child abuse (n=5), obesity (n=3) and 
general health (n=4). Studies evaluated both preventive (n=30) and treatment 
strategies (n=14). Most studies were conducted in Europe (n=24), followed by the 
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US (n=15) and Australia (n=5). A majority was within-trial evaluations (n=34). 
Most studies had time horizons of one year or less (n=25). Costing perspectives 
ranged from limited to full societal perspective (n=26) to narrower, third-party 
payer perspectives (n=8). Four studies evaluated universal preventive 
interventions, 13 were selective and 13 were indicated prevention. Fourteen of the 
interventions were delivered as treatment. 

Mental health 

Externalising behaviour  
Ten studies evaluated commonly used parenting interventions, including Cope, 
Comet, Connect, the IY program and Triple P. Both preventive and treatment 
strategies were either good value-for-money or cost-saving [125, 127, 129, 144, 
181–185]. One study found that universal delivery was not cost-effective [186]. 
Some studies compared different settings of delivery. Results varied, with two 
studies looking at community/home-based group therapy showing more benefits 
at similar or lower costs compared to clinic-based individual therapy [149, 187]. 
Another study found no differences in costs or outcomes when comparing clinical 
and community-based group therapy [188]. One study found group therapy to be 
effective and cost less than individual therapy [189], one found a distance-
delivered behavioural intervention [190] to be more effective and cost less than 
face-to-face. Another study found no differences between a behavioural and an 
educational approach [191]. A few studies evaluated the combination of different 
components. Two studies [131, 192] showed that multiple interventions yielded 
higher costs at better or non-significant outcomes. Synthesising evidence from 
different trials, one study showed that combinations of treatments were likely to 
be cost-effective, except at low levels of WTPs [132]. 

Internalising behaviour  
One study evaluated a three-step care model [133], and one evaluated a parent-
guided CBT versus a brief solution involving both parents and children [193]. The 
stepped care model provided similar outcomes at lower societal costs compared to 
only the second step in the model, and parent guided CBT was as effective and 
cost less than a brief solution therapy. One study [194] concluded that a group-
based parenting intervention was very cost-effective, in comparison to doing 
nothing. A parent-focused intervention was cost-effective at low WTP-thresholds 
when delivered to high-anxious parents, and a child-focused intervention to be 
preferred at higher WTP-thresholds [195]. The same authors [196] found that a 
strategy of screening and offering a parent-focused intervention to children of 
anxious parents or a child-focused intervention to children of non-anxious parents 
was the most cost-effective option, compared to doing-nothing.  
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Other within mental health 
Six studies evaluated other child mental health problems. One study evaluated 
Kids in Transition to School (KITS) [197] including both child and parent 
components, compared to treatment-as-usual (TAU) for foster care children. 
Results showed that KITS was relatively more effective at equal costs. Targeted 
stepped care trauma-focused CBT for children with post-traumatic stress 
symptoms yield relatively equal benefits at lower societal costs compared to in-
office only standard therapy [134]. Individual-based therapy (PACT) compared to 
TAU for the treatment of autism generated relatively clinically meaningful 
symptom improvement for PACT but at higher costs related to service use. When 
the burden on parents was included, the total societal costs were lower for PACT 
[198]. Two studies evaluated parenting interventions for improving child general 
mental health. One showed large monetary benefits that paid for the cost of the 
program compared to bibliotherapy [128], the other showed no significant 
improvements in child mental health nor differences in costs between a home-
based parenting intervention to adoptive parents compared to TAU [191]. One 
study evaluated two universal strategies of varying degree of child and parental 
involvement for the prevention of alcohol abuse [199], compared to do-nothing, 
with cost-benefit ratios ranging between 5.85 and 9.60.  

Child abuse and neglect 
Five studies evaluated interventions targeting the prevention of child abuse and 
neglect. Two studies evaluated the cost-effectiveness of the Parents Under 
Pressure (PuP) home-visiting program compared to different TAU or a brief 
parenting intervention [200, 201]. Both studies concluded that the PuP program 
improved outcomes at larger costs than TAU. Three studies evaluated the cost-
effectiveness of other home-visitation programs. Two studies found that a home-
visiting program improved outcomes at larger costs than TAU or a three-month 
intervention [202, 203]. One study [204] found that both a home-visiting program 
and centres providing early education in schools and services for low-income 
families were likely to be cost-saving.  

Obesity 
One study showed equal outcomes (reductions in BMI) and larger cost for mixed 
group and individual treatment compared to group only treatment [205]. A family-
based behavioural treatment with a focus on both the parent and the child had better 
BMI improvements and cost more than an information control with a focus on the 
child only [206], and; a family-based community program with parallel groups for 
parents and children yielded worse outcomes and cost more than TAU [207].  
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General health 
Interventions included three group-based parenting interventions (PALS, ABC and 
Family Links Nurturing Program), a coaching model for teachers, and a 
population-based program integrated within care as usual – the SALUT program. 
PALS for 4 year-olds in Head Start centres improved child outcomes at larger costs 
than a control [208]. The ABC program delivered universally was cost-effective, 
generating more QALYs at higher costs than a waitlist control [135]. The SALUT 
program yielded higher effects and lower costs than TAU [209], and; the Family 
Links Nurturing Program [210] showed no significant improvement in HRQoL at 
larger costs. 

Conclusion 
The evidence suggested that parenting interventions were likely to be a cost-
effective use of resources, particularly for preventing externalising problems. 
There was no consensus on whether the setting of delivery of services plays a role 
for the outcomes of parenting interventions. Therefore, investment in such 
interventions would be worth consideration by decision-makers. Methodological 
limitations of the studies included the need to capture the full potential health and 
economic impacts of child health interventions. Nevertheless, the existing 
evidence provided a good foundation for improvements in methodology that future 
research should address. Future research should include the full spectrum of costs 
and quality-of-life impacts on both children and their caregivers. 
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Discussion 

The overall aim of the studies constituting this thesis was to estimate the value of 
investing in parenting interventions, using a health economics approach. The first 
two studies examined the cost-effectiveness and return on investment from five 
parenting interventions in comparison to a waitlist control, projecting health 
effects and costs within a long-term perspective. The third study assessed if 
delivering an intervention to children as well as parents was a financially viable 
investment, in relation to only providing a parenting intervention. The fourth study 
explored a culturally adapted parenting intervention for Somali-born parents, 
assessing the impact on both parents and children through combining willingness 
to pay estimates for different outcomes. The final study in this thesis systematically 
reviewed the economic evidence of parenting interventions available today, with 
a focus on child outcomes. 

Summary and comparison of results 
Parenting interventions can be delivered as a prevention or treatment strategy, 
focusing on the general population, on children showing early signs of symptoms 
or who are exposed to certain risk factors, and children with a diagnosis. As we 
expect treatment effects to vary with the different prevention levels, variations can 
also be expected for implementation costs and service utilisation of children. 
Results from economic evaluations for different levels of prevention are therefore 
expected to differ, thus public policy decision-makers need to consider these 
expectations when viewing results from economic evaluations. 

 
Promising effectiveness results have been seen for universal prevention of 
externalising problems using parenting interventions [93], albeit smaller than 
indicated prevention or treatment. The economic evidence of universally delivered 
parenting interventions is scarce, with several studies included in Study V lacking 
a generic outcome, which poses difficulty in assessing the cost-effectiveness [186, 
209]. Only one short-term study used generic outcomes, showing cost-effective 
results [135]. Similarly, only one longer-term follow-up study were found, from 
which conclusions regarding the cost-benefit could be drawn. The study showed 
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that cost-offsets outweigh the intervention costs, generating positive returns on 
investment [199]. General conclusions regarding the cost-effectiveness of 
universally delivered parenting interventions are therefore difficult to draw due to 
the lack of research including generic outcomes or where the outcome has been 
monetised. Importantly, no model-based studies of universal prevention have been 
published. As many of the risk factors associated to, for instance, externalising 
behaviour, occur once the children have aged and become adults, economic 
modelling may be an important tool to provide decision-makers with economic 
arguments for early interventions provided to the general population. 

 
Parenting interventions delivered as indicated prevention have shown promising 
effectiveness results, especially for reducing externalising problems [93, 94]. 
Regarding the economic credentials, no short-term cost-effectiveness evaluation 
have used generic outcome measures, but rather evaluated the interventions using 
clinical outcomes. Most evaluations showed significantly improved clinical 
outcomes for the parenting interventions, compared to control groups [181, 186]. 
Whether they are cost-effective depends on the decision-makers budget and 
resource prioritisation. The longer-term economic evaluations of indicated 
parenting interventions can more easily be applied to decision-making, as they 
often have used generic outcome measures or quantified the clinical outcomes in 
monetary terms, thereby presenting cost-offset analyses or cost-benefit analyses. 
Results from Study I and II indicate that all of the evaluated interventions had a 
high likelihood of being cost-effective in comparison to a waitlist control, and 
would generate high returns on investment, when including cost-offsets generated 
by healthcare and educational sector service utilisation as well as lifetime earnings. 
COPE and the self-help book strongly dominated the other alternatives, meaning 
they were both more effective and had lower total costs. They also showed the 
highest benefit-cost ratios, especially in the models applying a local community 
population perspective. Due to the comparatively low cost of the book and an 
effect that is on par with the group-based parenting programs, it yields substantial 
returns in all populations modelled. The book, therefore, outweighs the parenting 
programs returns by far.  

 
The findings from Study I and II showed the potential of large returns, which is in 
line with literature that has used longer-term economic models to evaluate 
parenting interventions. Bonin et al. [126] modelled the longer-term impact of a 
generic group-based parenting intervention provided to 5-year-olds, based on 
health outcomes and cost estimates from the literature. The authors found that it 
yielded approximately €7,200 per child in net-savings to the public sector during 
the 25 years following delivery of the intervention. Our findings ranged from 
€3,002 to €6,959 per child in a small population. Another long-term economic 
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evaluation that evaluated the IY program forecasted a net present value of €2,975 
per child [127], which compares to our results of €6,487 per child in the IY 
program. The differences in magnitude are likely due to different cost-offsets 
included in the analyses, as well as differing time horizons.  

 
Similar evidence can be found outside of the peer-reviewed literature, where 
comparable economic models to the one used in Study II have been employed for 
assessing the return on early investment in children. A well-known model of this 
type was developed by the Washington State Institute for Public Policy (WSIPP) 
[211]. The WSIPP-model has estimated benefit-cost ratios of a range of early 
intervention programs, including parenting programs such as the IY program, 
Parent Management Training – Oregon Model, and Triple P. Including cost-offsets 
from changes to primary (child) and secondary participants (parents), benefit-cost 
ratios ranged between 0.55 to 30.47, with all but two evaluated interventions 
generating a positive return [212]. These estimates can be compared to the returns 
found in Study II, ranging from 6.31 to 38.97 for the manual-based programs in 
the small population. Thus, the economic evidence for indicated prevention, 
judging from long-term studies, show promising results.  

 
Selectively delivered parenting interventions have shown to generate smaller 
effects than indicated prevention or treatment of externalising problems [93]. In 
economic evaluations of selectively delivered parenting interventions, groups have 
been selected due to risk factors including low socioeconomic status, mental ill-
health of parents, divorced or adoptive parents, and children in foster care. Only 
one short-term cost-utility analysis has been conducted, with cost-effectiveness 
reached when QALYs for parents were extrapolated over a ten year time horizon 
[210]. Longer-term cost-benefit models generated benefit-cost ratios of 5.69 for a 
parenting intervention delivered to low-income families [204], and cost-offsets 
exceeding intervention costs for a parenting intervention delivered to divorced 
parents [128]. Study IV was a selective intervention, as it targeted Somali-born 
parents in Sweden. To the authors’ knowledge, no previous studies have 
investigated the cost-effectiveness of a culturally adapted parenting intervention 
delivered to parents with a specific ethnic background. However, there is evidence 
suggesting that parenting interventions seem to have similar effects on parents, 
regardless of ethnicity [213]. Study IV used two primary outcome measures, one 
for parents (QALYs) and one for children (point improvement on the CBCL scale). 
Separate net benefit regressions for each outcome showed that the WTP for a point 
reduction on the CBCL scale was low, while the corresponding WTP per QALY 
was well above recommended levels. Concerning the nature of public health 
interventions, it may be relevant to not only view the intervention effects in 
isolation but rather combined, finding different combinations of WTPs. This 
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yielded results where one WTP was estimated in relation to the other, assuming a 
proportional relationship. For instance, to reach cost-effectiveness, the WTP per 
QALY would have to be roughly €580,000. If we include CBCL in the calculation, 
then for a WTP of €100 for a one-point improvement on the CBCL scale, the 
decision-maker would have to be willing to pay 3,688 times more per QALY, than 
for one-point improvement on the CBCL scale, where 3,688 x €100 = €368,800. 
We would thus reach positive net benefits (cost-effective results) earlier (at a lower 
WTP per QALY), considering both outcomes simultaneously, than only 
considering QALYs in isolation.  

 
One previous economic evaluation of a parenting intervention has attempted to 
address multiple effects simultaneously [135]. This study combined QALY 
measures from both parents and children. The intervention showed a higher 
probability of cost-effectiveness when the effects are added, compared to analyses 
done separately for each outcome. This is in line with results from Study IV, where 
combining intervention effects showed cost-effective results at a lower WTP. 
Actual values are difficult to compare since methods and outcome measures 
differed.  

 
Lastly, parenting interventions delivered as treatment for various disorders, such 
as obesity, anxiety and conduct disorder, show various results. While it is 
inherently difficult to draw cost-effectiveness conclusions from clinical outcomes, 
cost-utility analyses of parenting interventions delivered as treatment were not 
cost-effective for obesity [207] but cost-effective or potentially resulting in lower 
societal costs if delivered within a stepped care model for the treatment of anxiety 
disorders [133, 193]. For the treatment of conduct disorder, both an individual and 
a group format of delivery were cost-effective [214]. The results from Study III 
showed that providing children with a group-based CBT intervention (CPP) for 
the treatment of ODD, simultaneously as their parents received a parenting 
program (Comet), cost on average €820 more than only providing the parenting 
component, but generated effects that were clinically significant. Whether it is 
economically attractive to invest in an additional treatment component remains to 
be judged by how decision-makers value a “recovered” case of ODD. Foster and 
Jones [121] estimated the incremental cost of ODD, in comparison to children 
without ODD but from a high-risk neighbourhood. Costs accruing to the healthcare 
sector over a seven-year period were roughly €7,200. Although these would 
probably be higher if compared to a normal population (not economically 
deprived), they stand in contrast to the WTP needed (€62,354 per recovered case 
of ODD) for the intervention to be deemed cost-effective.  
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Two previous studies investigated the economic impact of delivering several 
interventions simultaneously (with at least one being a parenting intervention). 
Foster et al. [132] examined the cost-effectiveness of the IY program for children 
with ODD or conduct disorder. The IY program was delivered to children, their 
parents and teachers, either as a single component or multiple. In comparison to 
no intervention, it was economically more attractive to provide interventions for 
all (children, parents and teachers) or parents and teachers. Sayal et al. [131] 
evaluated the 1-2-3 Magic program, which was delivered with or without a teacher 
component. The study showed no significant improvement in core ADHD 
symptoms, but low WTP per point improvement in the ADHD index, where the 
parent-only arm had the highest probability of cost-effectiveness.  

Implications for decision-making and future directions in 
research 
One of the current societal challenges outlined by international organisations and 
governments is child mental health problems [1, 146, 215]. One important aspect 
concerns the distribution of health; how we detect and reach children in need of 
help; how we can assure that interventions offered are effective and can be 
provided equitably; and how we can sustain effects for longer periods of time. 
Additionally, it concerns the distribution of public resources; are our investments 
worthwhile, considering the alternative courses of action? Moreover, who will pay 
the bill, contra who may reap the benefits? Some of these aspects were covered in 
the studies included in this thesis. A difficult but necessary question stemming 
from this is what we can do if those who pay the bill do not pocket the financial 
benefits, which may lead to underinvestment in effective and cost-effective 
approaches.  

Implications for decision-making 

Long-term approach 
To be able to capture the full economic impact of an intervention, we need to be 
able to follow individuals longitudinally. Ethical permission may allow us to 
collect data on an individual level through registers, surveys or interviews, which 
may be the optimal scenario for assessing long-term impact. Additionally, if we 
can keep a control group intact, assessment of causality might be possible. We 
would thereby be able to follow recommendations and seek to find the 
sustainability of public investments. However, more often than not, it is unethical 
not to offer a control group an effective intervention, thus consent for long-term 
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follow-up may be difficult to obtain. In addition, data collection may be time-
consuming, difficult and costly. A possible solution, albeit with its limitations, is 
modelling approaches, commonly used in health economic evaluations to project 
the possible health and economic impacts beyond the trial period. Study I and II 
are the first in Sweden to evaluate the long-term economic impact of parenting 
interventions using a modelling technique. Study I projected the future health 
outcomes and cost-offsets for children aged 5-12 associated with the delivery of 
the interventions. Projections were made until the children were 18 years of age. 
The study found that all parenting interventions were cost-effective in relation to 
a waitlist control, with the two most cost-effective interventions being COPE and 
bibliotherapy. Compared head-to-head, COPE was cost-effective at a low WTP 
per DALY averted. A critical issue arose considering who gains and who may lose 
if following the conclusions from Study I and investing in COPE. Local-level 
stakeholders are often, responsible for financing and delivering parenting 
interventions (costing up to €996 per child). Sensitivity analyses in Study I showed 
that by only including local government cost-offsets, net monetary benefits 
remained positive.  

Relevance to decision-makers in terms of timing of returns and budget 
Another issue is that the results need to be of relevance. Many decision-makers 
have short-term political mandate periods, which unfortunately makes for short-
term goals and deliverables, often with a pressure to produce economically 
beneficial results within that timeframe. Hence, short-term political constraints 
may stand in the way of long-term sustainability goals. Regardless of the discount 
rate on future benefits, allowing for an estimation of what future savings are worth 
today, the potential returns may be disregarded in the light of time-limited political 
interests. Sampaio et al. [216] found that most of the parenting interventions 
assessed in study I and II, yielded significantly better health outcomes than the 
waitlist control in the short-term (directly after the intervention), with low 
intervention costs. Study I employed a sensitivity analysis where the time horizon 
was shortened to four years to mirror political mandate periods in Sweden. The 
economic gain was smaller than for the longer-term horizon, but net monetary 
benefits remained positive. However, within the political mandate periods, local 
authority budgets may not stretch past one year, which further complicates the 
introduction of new interventions.  

 
The parenting interventions evaluated in Study I and II are available and used at 
different rates in Sweden. In a survey from 2013 conducted by the Public Health 
Agency of Sweden [9], it was reported that just about a third of the 290 
municipalities in Sweden have COPE on offer to parents, and even fewer offer the 
IY program. Recent updates on the rate of use of different parenting interventions 
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are not available, thus interventions new to the Swedish setting and the potential 
growth of use is not considered. To the author’s knowledge, some municipalities 
have started providing pre-schools and child health services with the self-help 
book (bibliotherapy) evaluated in Study I and II. In Study II, we estimated the 
interventions’ impact if implemented in various population sizes, assuming 
delivery by local authorities rather than through outpatient child and adolescent 
mental health services or rehabilitation services. As a majority of local authorities 
within the Swedish context are below 15,000 inhabitants, which may be the case 
within other country settings as well, it may be difficult to retrieve the finances 
necessary for the implementation of, for instance, preventive strategies. As argued 
earlier, this may be true especially if other authorities or sectors reap the health and 
financial benefits of these investments. We put forth evidence in Study II that even 
the small populations would secure enough economic benefits to cover 
intervention costs, also when only including their own potential cost-offsets, as 
was done in one of the sensitivity analyses. Hence, regardless of the size of the 
implementing authority, the evaluated parenting interventions yielded positive 
returns. The evaluated interventions from Study I and II are therefore considered 
highly relevant to local decision-making, and may thus inform decision-makers on 
investments in parenting interventions.  

Who benefits from what? 
Information, which may guide decision-making with regards to specific needs in 
the population, is also needed. Firstly, parenting interventions may be 
implemented at various prevention levels depending on the needs and resources 
available. Children with a moderate level of problems may not experience the same 
effects as children with elevated levels of problematic behaviour. When examining 
who benefits from parenting interventions, Gardner et al. [217] found that the 
positive impact of the IY program on children with externalising problems is not 
significantly different between parents with different socio-economic status or 
ethnicity, but rather that the differences are related to parents’ levels of well-being 
and the amount of disruptive behaviour experienced before the intervention. In 
such a case, stepped-care models may be appropriate, where a wider population 
receives an initial, light intervention, and the non-responders to the intervention 
are offered additional services. Two previous studies [133, 134] have assessed the 
delivery of parenting interventions as a stepped-care approach for the treatment of 
anxiety and post-traumatic stress symptoms. Both found that the stepped care 
approach had similar health outcomes compared to only delivering one 
intervention or standard care, but at a considerably lower cost. Study I and II 
showed that bibliotherapy is inexpensive, yields high returns and is effective at 
reducing externalising problems. It requires neither training nor execution by 
practitioners, thus solely entails the cost of the book itself. However, it does not 
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generate the same effects as COPE or the IY program, thereby producing smaller 
net present values. To augment the health benefits, care may be expanded by 
offering a parenting program to those parents who do not respond to an initial 
intervention, such as the book. To expand on this line of conceptualisation, future 
research is needed where more stepped-care models are tested, or sub-group 
analyses are conducted to ascertain who benefits from what. Although no sub-
group analyses were conducted in Study III, an unpublished manuscript on the 
follow-up effects of the trial showed that children with higher levels of disruptive 
behaviour at baseline showed greater improvements than the children with low 
levels of symptoms [218].  

 
Secondly, it is relevant to consider which parents and children are the beneficiaries 
of these interventions, depending on different demographic, health and 
socioeconomic factors. For instance, moderator analyses in the original 
effectiveness study of Study I and II revealed that socioeconomic background is 
unlikely to have an impact on the effectiveness of the interventions (these analyses 
did not include the self-help book). Selective intervention studies to families with 
low socioeconomic status revealed that they produced significantly better 
outcomes [208, 210] with positive benefit-cost ratios [204] and borderline cost-
effectiveness [210]. In Study I-IV, children were excluded from participating in 
the studies if they had autism spectrum disorder or intellectual disability, which 
would require additional or other forms of treatment. Thus, the economic impact 
of the delivery of these interventions to parents of children with these types of 
disabilities remains unknown. Few studies have investigated the economic 
credentials of parenting interventions delivery to children with more severe 
disorders. One study found in the systematic literature review evaluated the cost-
effectiveness of PACT, an intervention delivered by parents to children with 
autism spectrum disorder [198]. Although PACT generated clinically meaningful 
improvements compared to treatment as usual, it did come at higher service use, 
and the authors conclude that the intervention is not cost-effective.  

 
Another important aspect is the uptake of interventions. Recent literature shows 
that children from low-income families were more likely to have mental health 
problems that were not recognised by the parents, compared to high-income 
families [219]. Thus, help-seeking behaviour is likely reduced if problems are not 
recognised. Evidence also suggests that demographic factors are potential barriers 
for participating in parenting interventions [220]. Cultural barriers may be of an 
issue as well, and interventions may have to be adapted to the participants’ ethnical 
backgrounds [221], especially as almost one-fifth of parents in Sweden have non-
native backgrounds [222]. It seems plausible that the self-help book evaluated in 
Study I and II might only be read and applied by parents with a certain level of 
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education, who do not experience any language barriers, or by those who are 
literate within and understand the concepts taught in the book. Parents with an 
immigrant background in Study I and II also had a significantly lower participation 
rate in the programs compared to Swedish born parents [141]. Study IV bridged 
an important gap considering the cost-effectiveness of a culturally tailored 
intervention provided to a population that can be difficult to reach. The study 
suggested that the intervention, which provided parents with important information 
regarding societal norms and service availability, may be of good value-for-money, 
depending on the WTP of the decision-maker and possible interest for multiple 
outcomes.  

Generalisability and transferability 
In terms of generalisability of the results, the effectiveness evidence may well 
apply to local authorities and the healthcare sector. It may also apply to other 
stakeholders that are delivering parenting interventions in other countries, as 
parenting interventions have shown to be as effective outside as within their 
country of origin [99]. If the service system delivery of parenting interventions at 
both local and regional levels can be applicable to another country, transferring 
effectiveness evidence is thus possible, especially if a particular parenting 
intervention is already available to implement in that setting/cultural context.   

 
Regarding the economic evidence, there is a vast amount of research from various 
(western) countries showing favourable cost-effectiveness estimates with a 
potential for long-term savings, as corroborated by Study V. The question of 
transferability of economic evidence boils down to whether the economic analyses 
including implementation costs and resource use estimates are transferable to other 
country settings. Differences in healthcare system financing, divergence in the care 
as usual and price level differences may contribute to difficulties in directly 
transferring the evidence. Thus, even though the results ought to be interpreted 
with caution outside of Sweden, they may apply to countries with similar 
healthcare financing and price levels. Methodological shortcomings identified in 
many of the economic evaluations included in Study V may, however, hinder 
decision-makers from reasoning about how likely results are to fall short from true 
cost-effectiveness.  

Who pays contra who reaps the benefits 
Findings from Study I and II suggest that a large part of the cost-offsets do not 
accrue to the local government who often finances preventive parenting 
interventions, but rather to other public sector agencies and the individuals 
themselves. Although Study III included limited healthcare sector costs (only 
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medication), the largest cost-offsets were seen in the educational sector. As the two 
interventions evaluated in the trial were delivered through outpatient child and 
adolescent mental health services, cost-offsets were yet again larger in another 
sector (educational sector). Swedish authorities recommend that health economic 
evaluations should use a societal perspective, thereby including as many sectors in 
the estimation of costs as possible [13, 223]. However, when adhering to these 
recommendations and deriving results that show promising or even higher returns 
for stakeholders other than the financing agency, the theoretical next step is to 
initiate discussions on how to solve this issue. Especially if it would lead to under-
investments in preventive and treatment approaches, or budget cuts in times of 
financial austerity, resulting in a reallocation of resources.  

 
Potential solutions to tackle the funding instability posed are especially dedicated 
investment funds, social impact bonds (SIBs) and loans for social sustainability 
projects. Social investments funds are growing in popularity in Sweden, with about 
one quarter of local authorities and several regions setting aside funds for social 
investments. In addition to developing new methods and ways of working 
collaboratively, the ultimate goal is that these interventions will generate economic 
payback [139, 140].  

 
Forming agreements between the public and private sector may be another way to 
tackle these issues. Social impact bonds are one form of financing to improve 
social outcomes, generating cost-offsets that are passed on to the initial investors. 
Worldwide, the number of SIBs have grown substantially since it originated in the 
United Kingdom in 2010, when a prisoner rehabilitation program was funded, 
aiming to reduce reoffending among male offenders released from short-term 
prison sentences. After two years of implementation, the project was successful 
enough to trigger outcome payments [224]. SIBs vary in how risks are shared, how 
social benefits are defined and measured, and the delivery of the interventions. 
They also vary in what the investment is targeted at, including pilot projects that 
would otherwise not have been funded, scaling up of evidence-based programs or 
to enable personalised services [225–228]. Albeit difficulties inherent to complex 
public services, such as how to attribute changes in outcomes when no control 
groups are available, the use of SIBs is growing. Within early childhood services, 
the use of SIBs has introduced an experimental strategy in cities where fiscal 
constraint has prevented the implementation of evidence-based programs. Utah 
and South Carolina in the US used SIBs to fully or partly fund the start-up of a 
high-quality preschool program and the Nurse-Family Partnership. This led to a 
scale-up of investment to the state level [229, 230]. In Chicago, which 
implemented Child-Parent Center preschool sites, it allowed to fill the short-term 
local budget gap [231]. However, setting up agreements may be time-consuming, 
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including complex negotiation and political anchorage, with a large focus on the 
financial profit generated by the potential social improvements [232]. However, as 
with the case of South Carolina, the focus is less on the financial returns, as these 
are reinvested in the intervention delivered. Also, although the agreements might 
demand well-documented interventions, fidelity in implementation and strict 
evaluations to measure outcomes [233], it provides an opportunity for rigid follow-
up and evaluation, which may nudge the implementing agency to assess what 
works, and what does not.  

 
In 2016, the first SIB contract in Sweden was signed between Leksell Social 
Ventures, Norrköping municipality and the Swedish Association of Local 
Authorities and Regions (an employers' organisation that represents and advocates 
for local governments in Sweden). Leksell invested in interventions targeting out-
of-home placement of children. Halfway through the project period, net savings 
have started accumulating, with the hope that these will outweigh the initial 
investment by the end of 2020 [234].  

 
Not only private ventures develop SIBs with the public sector. The Swedish 
Association of Local Authorities and Regions and the research institute of Sweden 
(RISE) will be providing two local authorities with implementation support, while 
the public sector itself finances the initiative [235]. The risk and returns are 
therefore held by the public sector, while methodological support is provided by 
several public stakeholders. Such an approach incentivises risk assessment, 
development of quantitative goals, follow-up assessment and evaluation, while it 
enables the local authorities to re-invest the potential savings from the projects. 

 
A new initiative by Kommuninvest enters the pilot phase in the autumn of 2020, 
called “Loans for social sustainability”. Kommuninvest is a members’ organisation 
consisting of municipalities, county councils and regions in Sweden. 
Kommuninvest accounts for roughly 40 percent of the Swedish local authority 
sectors’ borrowing [236]. This new initiative will allow local governments to 
borrow money for investment within three categories: housing and living 
conditions; safety and accessibility; and health, sports, education and culture. One 
of the main criteria is that the investments should contribute to clearly defined 
social impact goals. In addition, an expert committee will aid in developing and 
improving ways to measure the effects related to social impact [237]. 

 
Through investment funds, SIBs and loans for social sustainability projects, gaps 
in public financing may be addressed, as well as financing for innovative pilot 
projects and scaling-up of available practises. Although these novel financing 
mechanisms for public service delivery may pose risks, especially as little research 
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is available and stable structures and working methods have yet to form, they may 
be a viable alternative to current financing forms, allowing for more preventive 
interventions. 

Future directions in research 
The studies encompassing this thesis are limited in terms of the data that supports 
the results. As often in health economic evaluations in public health, a limited 
amount of information for such evaluations are collected alongside clinical trials. 
This obstructs evaluations of fully capturing the economic and health effects of an 
intervention, where assumptions often have to be put into place where data is 
lacking. Hence, conclusive evidence often consists of limited data toppled with 
assumptions. It is therefore not only important to collect relevant data during trials, 
but that health economists are considered in the planning of trials.  

 
Future research is needed in terms of who benefits from interventions. Due to low 
sample sizes, sub-group analyses are often statistically not appropriate to conduct. 
Hence, it is difficult to assess the distribution of cost-effectiveness, undermining 
provision of evidence that is highly relevant to decision-makers. In addition, few 
economic evaluations of stepped-care models have been conducted for preventive 
parenting interventions, especially focusing on behaviour problems. To the 
author’s knowledge, no economic evaluations of stepped-care delivered parenting 
interventions have focused on quality of life. To allocate resources more efficiently 
by firstly offering a light intervention, followed by additional services when 
needed, more resources could potentially be made available for other purposes.  

 
Limitations considered in Study V call for economic evaluations of parent 
interventions to take other methodological aspects into account. That would 
provide decision-makers with better and encompassing evidence on the impacts of 
such interventions. More evaluations are needed where quality of life instruments 
are used to assess health outcomes. Spillover effects is another limitation in most 
studies, which would be relevant to include for public policy decision-making, and 
broader costing perspectives, including for instance the voluntary and judicial 
sectors.  

 
The evaluated parenting interventions in Sweden have mostly targeted 
externalising problems in children. As evidence gathered in the systematic 
literature review suggests, interventions delivered as treatment for anxiety 
disorders or as selective interventions for child abuse may significantly improve 
child health cost-effectively. Therefore, such interventions may be beneficial to 
evaluate within the Swedish context as well. 
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Methodological considerations and limitations 
Throughout the studies included in this thesis, strength can be found in the data 
used, methodology applied and how results were displayed and interpreted. 
Impossible to avoid, all studies came with limitations, which are important for the 
reader to carefully consider.  

Study I and II 
One of the major strengths, as well as a limitation, of the two studies, was that the 
data came from a trial, which was conducted in a real-life, rather than controlled 
research, setting. This makes results more applicable to decision-making within 
public health and may be relevant as economic evidence for priority setting. 
However, it introduces uncertainty, since the results from the trial may not be 
applicable or generalizable to other populations. Another strength is that by using 
a Markov modelling technique, we were able to include both probabilistic and 
univariate sensitivity analyses to consider parameters’ uncertainty and to test 
model assumptions. Careful consideration of the parameters included resulted in 
using data that we deemed was most relevant to the Swedish setting. Cost inputs 
came from European countries, albeit differences exist between healthcare systems 
and price levels. Epidemiological data included in the model were from a Swedish 
population, and stringent methodology was used to estimate effect sizes, not only 
looking at statistical but also at clinical relevance. In addition, a long-term time 
horizon allowed for the inclusion of important health and resource use aspects, 
although at the cost of introducing uncertainty. 

 
Several limitations in both papers should be noted. As with previous studies on the 
topic, a limited societal perspective was employed, including costs related to the 
healthcare and educational sector (Study I and II), as well as productivity losses 
(Study II). In addition, no resource use was collected alongside the trial; hence, 
there was no individual-level cost data. Study I and II, therefore, had to use cost 
proxies that were estimated from the literature. This is inherently problematic, as 
they do not represent the population modelled. In addition, there was a scarcity of 
published studies on the societal cost of externalising problems, making the cost-
offset estimates less robust. What direction this bias has is unclear. However, as 
the study lacks a full societal perspective, the total cost-offsets are likely to be 
underestimated. 

 
On a similar note, there is undoubtedly a substantially wider societal impact that 
has not been taken into account in the two studies. Resource use related to, for 
instance, the justice system and voluntary sector were not included. In addition, 
the likely spillover effects on peers, parents, teachers and others were not 



79 

considered. This was mainly due to lack of incremental cost data, either as there 
was no information regarding what healthy children (without problems) spent on 
these resources, or because there was no data applicable to the Swedish setting. 

 
The data used in the analyses were to a large extent based on Swedish estimates 
and the sample of help-seeking parents who participated in the trial. Results should 
therefore be generalised with caution to other populations.  

Study III 
A major strength with study III was that resource use data of the participants in the 
trial were collected alongside the RCT. In addition, there was data available from 
baseline, post-test and from a two-year follow-up, a time horizon that allowed 
consideration of the sustainability of health effects and resource use over time. 
Also, it is one of the few studies in the published literature that has evaluated the 
economic impact of stacking an additional treatment component for children to a 
parenting intervention. Another strength is that the study employed a net-benefit 
regression framework, which allowed for an assessment of the WTP needed for 
the intervention to be cost-effective, which is useful as there are no WTP-
thresholds for clinical outcomes. Fieller’s theorem was used to estimate unbiased 
confidence intervals, instead of, for instance, bootstrapping, adding to the strength 
of the study. 

 
The study is limited in terms of the health outcome used in the primary analysis. It 
is a parent-reported outcome, which entails that children’s behaviours are only 
assessed in environments where the parent is present. As children behave 
differently in various settings [238, 239], information should be collected from 
more than one informant to cover different contexts. Similarly, using a clinical 
outcome limits the comparability of results to other studies and across disease 
areas. Scores from the SDQ were used to derive utilities on the CHU-9D scale, 
whereby QALYs were calculated using the area under the curve method. However, 
no significant differences were detected. This may be because the health utilities 
were derived from an Australian population aged 11-17 years [240], a somewhat 
older age-group than Study III, and utility valuations might not correspond to how 
a Swedish population would value them.  

 
In addition, the information available on resource use was limited, mostly due to 
mistakes in the questionnaire used to collect data. This lead to missing data, 
whereby many assumptions regarding resource use were made. Healthcare data 
only consisted of medical resource use. The study lacked a wider resource use 
perspective for services outside of school and healthcare, such as social services 
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and the volunteer sector, and costs related to spillover effects, such as the impact 
on parents. Hence, it is likely that the full societal impact is underestimated. 

Study IV 
Similar to Study III, this study used a net-benefit regression approach to estimate 
the cost-effectiveness of the intervention. This approach allows for an unbiased 
estimate of the net benefit of the intervention that is inherent in standard cost-
effectiveness methods, such as estimating an ICER value [241]. Both a clinical and 
a generic outcome measure were used in the same regression analysis, an approach 
that previously has not been used in economic evaluations of parenting 
interventions. 

 
A few limitations of study IV can also be noted. Firstly, information regarding 
resource use was not collected alongside the trial, making it impossible to draw 
any conclusions about whether the intervention resulted in any cost-offsets. As the 
population consisted of Somali-born parents, who may be less likely to know when 
and where to seek appropriate help, an intervention that combines parenting 
support with information on what services are available and how to reach them 
may have resulted in increased use of resources. However, as this was not a clinical 
sample of children, it is difficult to estimate if and, in that case, to what extent they 
needed services. 

 
Secondly, health utilities for parents were derived by mapping GHQ-12 to EQ-5D-
3L. There is a strength in this mapping exercise, as it allows for capturing different 
aspects of quality of life. However, information may be lost when using one 
instrument to predict scores on another, and the results may have differed had a 
multi-attribute utility instrument been used directly. 

 
Lastly, estimation of the effect of the intervention for children has inherent 
limitations. Total scores on the CBCL scale were used to estimate the cost per one-
point improvement. This was due to the lack of Swedish norms for the scale, which 
would have allowed for an estimation of a clinical cut-off level. The clinical 
relevance of the costs per point improvement is questionable, and the interpretation 
of the results for decision-makers may be difficult. 

Study V 
The systematic review is the first comprehensive study including all possible child 
health outcomes, in addition to an assessment of study quality [180]. As there has 
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been a surge in the number of economic evaluations of parenting programs in the 
last five years, the review provides an updated synthesis on the available evidence. 

 
Methodological limitations of the studies included in the review comprise narrow 
costing perspectives, challenges with outcomes measurements and short time 
horizons. Many studies used a clinical outcome, which may be informative but 
may at times be difficult to interpret for decision-makers. It is also inherently 
difficult to compare results from these studies, and the intervention’s impact on 
individuals’ everyday life and general wellbeing is unknown. A narrow costing 
perspective is not necessarily a limitation, since healthcare payer or healthcare 
sector perspectives are more often than not the recommended approaches for 
economic evaluations [36]. However, when only including intervention costs, the 
likely impact of an intervention is undermined and the cost-effectiveness ratios 
likely higher than if cost-offsets were included, assuming the intervention would 
decrease resource use. 

 
In addition, only one included study considered spillover effects, which can greatly 
affect the value of an intervention. A majority of studies including spillover effects 
have more favourable cost-effectiveness results [41]. Lastly, many of the included 
studies lacked longer-term time horizons, as they were often below one year. 
Again, it may have a large impact on the results, where longer time horizons yield 
more favourable estimates of the intervention’s value [242]. 
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Conclusions 

Welfare challenges, such as child mental health problems, may be tackled through 
delivering evidence-based public health interventions, which may generate a 
positive social impact and potential economic returns. Paying for such 
interventions may not be viewed as a financial burden, but rather as an investment 
in children. This may help with forming new ideas, collaborations and sustainable 
solutions. The idea is based on viewing the public sector as an investor, rather than 
simply allocating and spending resources. 

 
Parenting interventions were developed based on the foundation that parents play 
one of the most important roles in child development. These interventions provide 
parents with the necessary knowledge and skills to teach their children self-
regulatory skills and to deal with problematic behaviour. A vast amount of 
research, mainly conducted in western countries, shows that these interventions 
are effective as preventive and treatment approaches in terms of positive changes 
in child behaviour and parental wellbeing. 

 
The economic evidence of parenting interventions varies depending on the level 
of prevention and health outcome targeted. Short-term follow-up studies of 
parenting interventions show potential for cost-effectiveness and potential cost-
savings. In addition, while transferring effectiveness evidence between countries 
seem possible, it may be difficult to apply the economic evidence from outside one 
country to another, due to healthcare system differences, divergence in the care as 
usual and the feasibility of implementation. There was thus a need to provide 
evidence relevant to the decision-makers in Sweden, assessing parenting 
interventions’ long-term economic impact, their impact in addition to other 
interventions, their economic value when provided to an ethnic minority group and 
how this evidence compares to the general evidence worldwide. This thesis aimed 
to estimate the value of investing in parenting interventions, using a health 
economics approach. 

 
The studies show that several indicated parenting interventions that are available 
in Sweden and provided to children already showing signs of externalising 
behaviour problems are cost-effective in the long-term. Offering these 
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interventions in small local authorities, which may have limited funds to use for 
preventive measures, may also yield positive financial returns. This thesis also 
supports the cost-effectiveness of offering bibliotherapy to parents, an inexpensive 
option compared to group-based parenting programs. Adding an additional 
treatment component, such as child-CBT, may have clinical gains for a population 
of children with ODD, in comparison to only providing a parenting intervention. 
However, it does entail higher costs, and investment decisions should be 
considered carefully in terms of resources available. Delivering a culturally 
adapted parenting program to Somali-born parents, proved to generate positive 
effects for both parents in terms of improved health-related quality of life, and 
children, in terms of reduced internalising and externalising problems. A novel 
approach to incorporate effects accruing to both children and parents into the cost-
effectiveness estimation illustrated how the willingness to pay necessary for cost-
effective conclusions may vary, depending on whether impacts are viewed in 
isolation or considered simultaneously. 

 
A systematic review of parenting interventions revealed that evidence is promising 
regarding the economic value of indicated interventions aimed at reducing 
externalising and internalising behaviour problems. Many of these were cost-
effectiveness and even cost-savings. For child abuse and obesity, positive effects 
were generated but at higher costs. Stepped care approaches to mental health 
problems and the most commonly researched and used programs showed good 
value-for-money, although the results varied. 

 
The studies included in this thesis contribute knowledge to the field, with evidence 
generated that may be applicable and relevant to local level and healthcare sector 
decision-making. Albeit the methodological limitations of the studies, inherent in 
all economic evaluations, there is ground for successfully providing cost-effective 
and potentially cost-saving parenting interventions. Importantly, economic 
evaluations are a cornerstone in the process of decision-making, while 
considerations of feasibility, equity and other relevant factors need to be 
complementary to improve the distribution of health. 
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