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1. Overview of the model 

 

This document contains the technical material for the model titled ”Markov model used to 

model parenting programmes for the prevention of externalising behaviour problems in 

children and adolescents”. The main purpose of this document is to outline the 

methodological aspects and assumptions made for the model, and to provide detailed 

information regarding the data used.  

 

1.1 Research purpose with the model 

 

Longer-term economic impact of four parenting programs; Cope, Connect, Comet, the 

Incredible Years (IY) and a self-help book (bibliotherapy), compared to a waitlist control 

condition, for prevention of persistent Attention-Deficit/Hyperactivity problems (ADHP), 

conduct problems (CP) and comorbid ADHP/CP. The parenting programs have previously 

been evaluated at posttest within a randomized controlled trial (RCT) (1) and at a two-year 

follow-up (2), and a cost-effectiveness evaluation has been carried out based on posttest 

results (3).  

 

2. Interventions evaluated and effectiveness  

2.1 Intervention description 

 

Four parenting programs; Cope, Connect, Comet and the IY, along with bibliotherapy, were 

compared to a waitlist control group. Cope, Comect and the IY have their roots in social 

learning theory and use positive reinforcement, incentives and praise to encourage social 

skills and emotional regulatiuon. Connect on the other hand is an attachment-focused 

intervention, while bibliotherapy is a book on parenting management strategies. 

 

Comet 

Comet is a Swedish program that builds on the Parent Management Training-Oregon Model 

(4) and has its ground in cognitive behavioral therapy (CBT). It was developed originally to 

teach parents how to handle children’s negative behaviors and has in addition to being used 

preventively also been used with children diagnosed with ADHD. In addition to group 

sessions that are the core of this parenting program, individual consultions are also offered to 

parents. More technical information in Table 2.1. 
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Connect 

Attatchment-focused intervention also based on systemic and relational theories. Originally 

developed in Canada for parents of pre-adolescents and adolescents who had problems with 

behavior problems (aggression, violence and CP) and internalizing problems (depression, 

anxiety). More technical information in Table 2.1. 

 

Cope 

Developed in Canada for pre-teens diagnosed with ADHD but is now also used for parents 

with younger children with similar problems/diagnoses. It is based on social learning theory 

and contains parts taken from cognitive and social psychology. More technical information in 

Table 2.1. 

 

The Incredible Years (IY) 

Developed in the United States (US) and used for parents of children with high risk of 

behavioral problems, but originally for parents with children who had been diagnosed with 

oppositional defiant disorder (ODD). The intervention is based on cognitive social learning 

theory, specifically the coercion model (4) and the developmental interactive learning 

methods (5). More technical information in Table 2.1. 

 

Bibliotherapy 

The book “five times more love” is a book written and originally published in Swedish. It 

aims to provide parents with various management techiniques to develop positive parenting 

strategies. Based on behavioral theory, it provides advice, real life examples and exercises to 

parents. Initially, before the RCT was conducted, the book was planned as the comparator 

scenario against the parenting interventions. It was however discovered that the book yielded 

quite some improvements in child externalizing behavior, hence its inclusion changed from 

being a comparator to one of the interventions.  

 

A waitlist control, reciving nothing but standard care, was included instead of the book. More 

technical information in Table 2.1. 
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Table 2.1 Technical details on the 5 interventions analysed in the manuscript 

 Age range Sessions/frequency/participants Components 

Cope 3-12 years 10 1-hour sessions weekly 

Maximum 25 parents/group 

Group discussions 

Modeling 

Role play 

Home work 

Self-monitoring 

Connect 9-16 years 10 1-hour sessions weekly 

12-14 parents 

Teaching 

Role playing 

Hand-outs to parents 

Comet 3-12 years 11 2.5-hour sessions weekly 

10-12 parents 

Teaching 

Role playing 

Home work 

Video vignettes 

Hand-outs to parents 

One individual 

meeting 

The Incredible 

Years (IY) 

3-8 years 12 2.5-hour sessions weekly 

10-14 parents 

Teaching 

Role plays 

Group discussions 

Weekly homework 

Videotaped modeling 

Phone calls 

Bibliotherapy 2-12 years - - 

 

2.2 Intervention effectiveness 

 

Intervention effectiveness was calculated for each parenting intervention at both posttest and 

at a two-year follow-up, in comparison to the waitlist control measured at posttest (more 

details regarding this in section 2.2.3). 

 

2.2.1 Instruments 

 

Child ADHP was measured using the Swanson, Nolan and Pelham Scale (SNAP-IV) (6), an 

instrument used by parents to rate inattention and hyperactivity/impulsivity for children 

between the ages 5-11. It consists of 18 questions (excluding questions regarding oppositional 

deviant disorder), rated on a 4-point scale (0-3), indicating the frequency of the symptoms. 9 

questions concern inattention, and 9 questions regards hyperactivity/impulsivity. Scores on 

the two subscales are added together for a total score. The reliability for inattention at pre- and 
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posttest were both .91 and for hyperactivity/impulsivity .92 and .91 at pre- and posttest 

respectively.  

 

Conduct Problems (CP) in children was measured using the Eyberg Child Behavior Inventory 

(ECBI) (7). This 36 inventory has both intensity and problem subscales measuring child 

problem behaviors. It is an instrument used by parents to measure intensity on a 7-point Likert 

scale (α=.92 and 94 at pre- and posttest, respectively) and problems are measured binary as to 

how parents perceive them (α=.92 at both pre- and posttest). ECBI has shown to have good 

psychometric properties and predictive utility (8, 9) and the instrument has been used in a 

previous health economic evaluation to assess clinical levels of conduct problems (10). Even 

though SNAP-IV contains the same questions as the DSM-V diagnostic interview tool for 

ADHD (11), SNAP-IV itself and its recommended cut-offs (6) is not equivalent to a 

diagnostic interview. ECBI is neither a diagnostic interview and only provides information 

regarding CP. Although ECBI and SNAP-IV are not diagnostic instruments, they are assumed 

to capture the clinical level of the problems based on their screening capabilities demonstrated 

by its psychometric properties (8, 12, 13) and are used as proxies for the problem states 

ADHP and CP. 

 

2.2.2 Clinically Significant Reliable Change Index (CS/RCI) 

 

The clinical effectiveness of the interventions were measured using the CS/RCI (14) for both 

ECBI (using the intensity scale) and SNAP-IV (using both the inattentive and hyperactivity-

/impulsivity subscale). The measure combines both the clinical significance and the reliability 

of the change. Clinical significance (CS) was created by determining whether a child moved 

from the clinical to the non-clinical “normal” group based on a cut-off value. Assuming that 

CP in the trial and in the Swedish population follows a normal and overlapping distribution, 

and because of the established Swedish norms for the scale (15), cut-off on the ECBI-scale 

was estimated with method C (16), described more in detail elsewhere (17). The cut-off value 

used was 127 on the total scale, which signified the 95th percentile for boys, which were in 

majority in our sample. The CS-cut-off for the SNAP-IV scale was determined by the 95th 

percentile cut-off values due to the lack of Swedish norms, using method A as described in 

(14, 18). The reliable change index (RCI) was calculated by subtracting the post-test from the 

baseline score, and dividing it by the standard error of the differences. A reliable significant 

change was considered if the RCI ≥ 1.96 in any direction at a significance level of p < 0.05. 
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Four categories were created by combining the CS and the RCI; “recovered”, “improved”, 

“unchanged” and “deteriorated”. A reliable positive change and crossing the cut-off was 

deemed to be “recovered”, RCI ≥ 1.96 but not crossing the cut-off score for CS was 

considered “improved”, “unchanged” was noted if no change occurred and “deteriorated” 

occurred when a child made a negative significant change regardless of the CS cut-off score.  

 

2.2.3 Effects for the base case analysis 

 

In the base case analysis, the proportion of “recovered” cases was used to estimate the 

effectiveness of the interventions. These proportion of cases were converted to relative risk 

ratios by subtracting the propotion of recovered cases from unity. All effectiveness estimates 

can be found in Table 2.2.2. 

 

We assumed that the interventions affected the prevalence of the disorders, calculated both at 

posttest and at the two-year follow-up. In the RCT, the waitlist control was dropped after 

posttest due to an ethical approval of only keeping the waitlist control group for four months. 

After posttest, the parents on the waitlist were offered an intervention. Because of this, we 

assume for the two-year follow-up that the waitlist control results would remain stable, as in 

the same as at posttest.  

Effects modelled do not account for imperfect adherence. Dropouts were not included in the 

model, however they assumed to incur a cost (intervention cost based on all parents with 

baseline data). 

 

2.2.4 Effects for the sensitivity analysis 

 

In the sensitivity analysis, we estimated the effect based on using both the proportions of  

“recovered” and “improved” cases. Results can be found in Table 2.2.3.  
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Table 2.2.2 Relative risk ratios for the base-case analysis (using recovered cases) 

 Posttest 

 CP ADHP ADHP/CP 

Book 0,802 0,966 0,994 

Comet 0,718 1,000 0,959 

Connect 0,887 0,957 0,969 

Incredible Years 0,689 1,000 0,957 

COPE 0,736 0,929 0,949 

Waitlist 0,932 0,990 0,981 

 Two-year follow-up 

 CP ADHP ADHP/CP 

Book 0,752 0,954 0,964 

Comet 0,745 1,000 0,971 

Connect 0,790 0,957 0,969 

Incredible Years 0,533 1,000 0,967 

COPE 0,623 0,941 0,937 

Waitlist* 0,932 0,990 0,981 

 

Table 2.2.3 Relative risk ratios for the sensitivity analysis (using recovered + improved cases) 

 Posttest 

 CP ADHP ADHP/CP 

Book 0,743 0,713 0,970 

Comet 0,545 0,693 0,895 

Connect 0,839 0,681 0,934 

Incredible Years 0,622 0,667 0,913 

COPE 0,585 0,635 0,886 

Waitlist 0,889 0,758 0,943 
 

Two-year follow-up 

 CP ADHP ADHP/CP 

Book 0,653 0,563 0,928 

Comet 0,618 0,693 0,919 

Connect 0,657 0,517 0,913 

Incredible Years 0,444 0,606 0,935 

COPE 0,462 0,565 0,869 

Waitlist 0,889 0,758 0,943 
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3. Study population 

3.1 Trial population 

 

1,113 families were assessed for eligibility for study participation. More information on the 

inclusion and exclusion criteria can be found in the original paper on the effectiveness of the 

RCT (1). Three of these families did not meet the inclusion criteria and six families were 

excluded from the study for other reasons. Out of the remaining 1,104 parents who were 

randomized within the trial, 100% provided baseline data, 985 (89%) responded to 

questionnaires at posttest and 685 (72%) at the two-year follow-up. Figure 3.1 shows the 

flow-chart of participants within the study.  

 

Figure 3.1 Flow diagram of study participants and response rates 

 

114 of the original 749 parents who were randomized to a parenting program (excluding 

waitlist and bibliotherapy) never started any program which they were assigned to, while the 

remaining attented at least one group session.  
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3.2 Local community populations 

The model has also been tested to estimate how implementing the interventions in 

hypothetical local authority settings would affect the results. National definitions (19) of a 

small, medium and large local community in Sweden were used to retrieve population size 

estimates. Based on population sizes, the number of children between the ages 5-12 in the 

population (20) were estimated, and through national surveys the population was narrowed 

down to the proportion of these individuals that would be eligible (screened positive for 

externalising behaviour) for an intervention (21). Further on, based on estimations from the 

literature (22, 23), the sample was restricted to those parents that would be seeking treatment 

for externalising problems experienced in their children and who would take up an 

intervention if offered. A flowchart of the local community populations can be seen in Table 

3.2 

 

Table 3.2. Flowchart of the population of children and adolescents in a small, medium and 

large local community in Sweden, whose parents receiving a parenting intervention. 

 Populations 

 Small Medium Large 

Population 15 000 50 000 200 000 

5-18 year olds (p=0,094) (20) 1415 4717 18867 

% of these with externalizing behavior problems 

(p=0,172) (21) 

243 811 3245 

% of these whose parents would be help seeking 

and accept treatment if offered (p=0,240) (22, 23) 

58 195 779 
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4. Costing analysis 

4.1 Overview 

 

This section goes into detail about how costs data for externalizing behavior problems were 

sourced and analyzed. Each sub-section offers a step by step approach to the collection of 

costs. Intervention costs are not included in this section since they are fully described in the 

published posttest cost-effectiveness evaluation (3). 

 

4.2 Method for collection costs 

4.2.1 Search strategy 

 

To estimate the costs related childhood CP, ADHP and comorbid ADHP/CP, PubMed and 

Web of Science were used to search for relevant literature. Because of the lack of cost of 

illness studies done on Swedish populations, a choice was made to include litterature 

conducted in European countries that have similar welfare systems to Sweden. A set of 

inclusion and exclusion criteria were included in the search. 

Inclusion criteria 

 Children and adolescents aged 5-18 that were identified as having ADH disorder or 

problems, Conduct disorder or problems or comorbid ADHD/P / CD/CP through 

clinical practice/registers/trials. 

 An instrument with good psychometric properties used to classify CP and ADHP 

 Studies from European countries with similar welfare systems to Sweden 

 Costs related to public and private sectors 

 One of the costing studies within the cost category (health care, education etc.) had to 

have used a control group of healthy controls as for us to be able to measure the 

marginal cost of each disorder for each sector.  

 

Exclusion criteria 

 Studies only looking at out-of-pocket costs 

 Studies only looking at expected or predicted costs 

 Litterature reviews and meta-analyses 

 Studies only looking at medication as health-care costs 
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4.2.2 Data extraction 

 

Search results were scanned by their title and abstract, and articles deemed relevant were read 

in full text. If no published litterature was available for ADHP or CP, we used available 

litterature for ADHD or CD (costs related to the disorders rather than the problems). The 

introduction of bias and possible overestimation of the costs were considered in respective 

discussion sections for manuscripts published using this model.  

 

4.2.3 Data analysis 

 

The data from the included articles were analyzed using MetaXL add-in to Microsoft Excel 

2016. If the included studies reported both means and standard deviations of costs, then an 

inverse-variance method was used to estimate the weighted mean difference (WMD). If only 

means were reported, mean differences between the case and control group were calculated. 

All costs were converted, using purchasing power parities, to 2015 US$ by a cost converter 

(24). If the input parameters included sample size, mean and standard deviation, the output 

included an estimate of the weighted mean cost with confidence intervals. Otherwise, only 

weighted means without confidence intervals were estimated.  

 

4.3 The cost-offsets of ADHP/ADHD 

 

42 studies were read in full-text, four studies were reviews/meta-analyses and the number of 

eligible studies after applying the inclusion/exclusion criteria were seven studies that reported 

the financial burden of ADHD in children and adolescents. No studies looked at the cost of 

ADHP, hence we only used cost data related to the disorder. Seven of these included health 

care costs, two included educational sector costs, two of them looked at the social services 

sector and one study looked at the costs inflicted on parents. However, not all of the studies 

included a control group which diminished the amount of studies that could be used for the 

analysis. Further information can be found in Table 4.3.1 
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Table 4.3.1 Descriptive information regarding studies included in estimating the cost of child 

and adolescent ADHD 

Name Age group Data source Comparator Country Cost category 

Braun 2013 (25) 6-18 y.o Claims data Matched 

control 

Germany Health care 

Hakkaart-van Roijen 

2007 (26) 

6-17 y.o Paedriatic patient 

data 

Matched 

control 

The Netherlands Health care 

Holden 2013 (27) Mean: 

10,5 

National registers Matched 

control 

United 

Kingdom 

Health care 

Klora 2015 (28) 16-17 y.o Claims data Matched 

control 

Germany Health care 

Myren 2010 (29) 6-15 y.o Randomized 

controlled trial 

No control Sweden Health care 

and parental 

costs 

Snell 2013 (30) 5-15 y.o National survey No control United 

Kingdom 

Health care, 

education, 

social services 

Telford 2013 (31) 12-18 y.o Longitudinal dataset No control United 

Kingdom 

Health care, 

education, 

social services 

 

Table 4.3.2. Weighted mean cost (US$ 2015) for health care sector services for children aged 

5-18 with ADHD 

Study WMD LCI 95% HCI 95% Weight (%) 

Braun  4091,395693 3962,29474 4220,496647 30,7356485 

Hakkaart-van Roijen 2640,647146 762,0632088 4519,231083 0,1451577 

Holden 1483,280164 1337,123653 1629,436675 23,9808705 

Klora 2392,423379 2265,246064 2519,600695 31,672473 

Myrén* 1908,727076 1246,089433 2571,36472 1,1666728 

Telford* 1318 960 1675 4 

Snell* -279 -528 -31 8 

Pooled WMD 2,427 899 3,954 100 
Abbreviations: WMD – weighted mean difference, LCI – lower confidence interval, HCI – higher confidence interval. 

* No control group, hence a hypothetical control group was created based on the average of the remaining included studies’ 

control groups.  

 

Because there was no control group included in the studies that estimated the educational and 

social service sector costs for ADHD, we could not estimate the marginal cost. Hence, these 

costs are not included in the analysis.  
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4.4 The cost-offsets of CP 

Nine studies were read in full-text, but only two of these looked at costs related to CP. The 

other seven studies included only CD related costs. Hence, we chose to only include two of 

the studies. 

 

Table 4.4.1 Descriptive information regarding studies included in estimating the cost of CP 

Name Age 

group 

Data source Comparator Country Cost category 

Scott 2001 (32) 

10-28 y.o Longitudinal 

data 

Controls from 

within the 

study 

United 

Kingdom 

Health care, education 

O'Neill 2011 (33) 

3-8 y.o Randomized 

controlled trial 

No control Ireland Health care, education, 

social services 

Romeo 2006 (34) 

3-8 y.o Register based 

data 

No control United 

Kingdom 

Health care, education, 

social services 

Olsson 2010 (35) 

12-17 y.o Randomized 

controlled trial 

No control Sweden Health care 

Snell 2013 (30) 

5-15 y.o National Survey No control United 

Kingdom 

Health care, education, 

social services 

Harrington 2000 

(36) 

3-10 y.o Randomized 

controlled trial 

No control United 

Kingdom 

Health care, education, 

social services 

 

Table 4.4.2. Weighted mean cost (US$ 2015) for health care and educational sector services 

for children aged 5-18 with CP 

Study Health care mean difference Education mean difference 

Scott 114 694 

O'Neill 710 1 489 

Total 412 1,091 

 

5. Health benefit modeling 

5.1 Description 

 

A multiple cohort Makrov model was created to calculate the impact of the parenting 

interventions on health outcomes through its effect on the prevalence of persistent 

externalizing behavior problems. Age cohorts of 5-12 year olds were modelled using yearly 

transition rates. The population were children with sub-threshold symptoms of ADHD and 

CD, i.e clinical levels of ADHP and CP. Each age cohort was modelled until a specific age 

depending on the analysis.  

 

The model was built in Microsoft Excel and Visual Basic for Applications (VBAs) were 

constructed to simulate the tranisitons between the various health states in the model; healthy, 



16 
 

ADHP, CP, ADHP/CP and dead. At the starting cycle (year 0), we assumed that the prevalent 

cases of the different mental health conditions derived from the trial, would populate the three 

diesease states, while the remaining trial population would be in the healthy state. Yearly 

tranisitons between the health states were based on epidemiological data from 1) the trial 

population and 2) Swedish specific epidemiological data (37). We assumed that each state 

was mututally exclusive, meaning that individuals could not be in more than one state at each 

cycle. Moving from the healthy state to one of the diseased states was based on disease 

incidence. Moving from a diseased state back to the health state was based on remission. 

Moving from healthy to the dead state was based on population all cause mortality. As there is 

no reported case mortality from any of the diseased states, the rate was regarded as zero. The 

health states and transitions can be seen in Figure 5.1. 

 

ADHP, CP and ADHP/CP was modelled as chronic rather than episodic problems, meaning 

that an individual could either have clinical levels of the problem or be free from it. We also 

assumed that other comorbidities were non-present as to reduce the complexity of the model 

and because we do not know the interventions’ effects on other comorbidities. The model 

simulates, over time, the disease pathway for individuals exposed to any of the five 

interventions in comparison to the waitlist control group, and estimates the health benefits 

generated by the interventions in terms of either diability-adjusted-life-years (DALYs) 

averted, or cases averted of clinical levels of ADHP, CP and ADHP/CP.  

 

5.1.1 Model using averted DALYs as health benefits 

This model estimates the number of years lived with disability in all the intervention and the 

comparator scenarios, whereby an effective intervention bring about a reduction in years lived 

with disability by reducing the prevalence of any of the three modeled disease states. The 

reduction in the prevalence is calculated by multiplying the prevalence of the disease in the 

starting cycle (for posttest) and in the 2nd cycle (for the two-year follow-up), with the 

intervention effect (relative risk ratio). Although DALYs are composed of years lived with 

disability (YLD) and years of life lost (due to the disability), only the morbidity of the 

problems are modelled in this study, as mortality due to any of the modelled problems (case 

fatality) was considered zero in the 2013 GBD study (38). Hence, in this model, we estimated 

DALYs by: 

 

DALY = YLD = prevalence x disability weight 
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No disability weights were available from CP nor ADHP, hence we used the weights for CD 

and ADHD respectively (39).  

 

5.1.2 Model using averted cases of ADHP, CP and ADHP/CP as health benefits 

This model estimates the amount of averted persistent clinical cases of ADHP, CP and 

ADHP/CP in all the intervetion and comparator scenarios. The reduction in the prevalence of 

the problems is calculated by multiplying the prevalence of the problems in the starting cycle 

(for posttest) and in the 2nd cycle (for the two-year follow-up), with the intervention effect 

(relative risk ratio). 

 

Figure 5.1 Conceptual model of the health states and transitions.  

 

 

5.2 Epidemiology from the trial population 

 

At the starting cycle (year 0) the model was populated with data only from the trial, i.e 

prevalence data. Each and every disease state prevalence was determined by baseline data 

from the trial. This baseline data included proportion of cases of ADHP and CP determined 

by SNAP-IV and ECBI respectively. A clinical case of each problem was determined by an 

individual scoring above the cut-off on each scale respectively, which was explained more in 
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detail in Section 2. To determine a case/non-case of comorbid ADHP/CP, an individual had to 

score above/below the cut-off on both the ECBI and the SNAP-IV scales.   

 

Furthermore, to calculate tranisiton rates between the various health states in every cycle 

following the starting cycle, data from the waitlist control group were used to derive the 

following epidemiological parameters: 

 

Incidence: The individuals who scored below the cut-off at baseline but who scored above 

the cut-off at posttest. 

Remission: The individuals who scored above the cut-off at baseline but who scored below 

the cut-off at posttest. 

 

For the comorbid state ADHP/CP, incidence and remission was determined by scoring 

above/below the cut-off for both ECBI and SNAP-IV at baseline, and below/above the cut-

offs at posttest.  

 

The incidence and prevalence data used to calculate transition probabilties from the trial were 

amended by data from the Global Burden of Disease database from 2015 (37). 

 

5.3 Epidemiology (population data) from the Global Burden of Disease (GBD) database 

from 2015  

 

Data for prevalence and incidence was collected from the GBD study of 2015, which has 

country specific data for Sweden. This data yielded gender and age specific estimates for 

prevalence and incidence for the general population in Sweden. Since we are interested in 

clinical levels of CP and ADHP but not diagnosed cases of the problems (disorders), we used 

data from GBD on ADHD and CD as a proxy for ADHP and CP. We therefore assume that 

these problems to follow a similar disease pattern as the disorder. 

 

5.4 Epidemiology for the model parameters 

 

Based on the trial and the population data, estimates were derived for the model parameters 

by using the trial data and amending it by the population (GBD) data. The parameters derived 

from the trial could not be made age specific due to sample size constraints and could not 
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account for changes over time (measured only between baseline and posttest). Therefore, the 

four-month-rates derived from the trial were transformed to 1-year-proportions for the 

average age group in the sample (8 year olds). To generate age specific transition rates, the 

estimated 1-year rates for 8 year were modified based on change estimates from the 

population statistics (GBD database). An example is depicted in Table 5.4. 

 

Table 5.4 Example of amendment of trial data with population data for prevalence 

proportions 

Age Population statistics  Trial statistics Estimation strategy Final statisic used 

7 0.035  (0.035/0.042)*0.026 0.022 

8 0.042 0.026 0.026 0.026 

9 0.046  (0.046/0.042)*0.026 0.028 

10 0.048  (0.048/0.046)*0.028 0.029 

 

5.4.1 Incidence 

 

Incidence propotions were based on both the trial data and population statistics, as described 

in previous sections (5.4). Data are shown in Table 5.4.1 

 

Table 5.4.1 Incidence proportions used in the model  

Age CP ADHPa ADHP/CPb 

5 0,136162401 0 0,047991608 

6 0,206133137 0 0,074117797 

7 0,174605902 0 0,057281764 

8 0,154617188 0 0,045555428 

9 0,142753044 0 0,037232371 

10 0,113146332 0 0,025278141 

11 0,153822471 0 0,027763921 

12 0,124115075 0 0,019416355 

13 0,119824946 0 0,039817276 

14 0,115478776 0 0,068865939 

15 0,110786424 0 0,055658132 

16 0,105631593 0 0,040090375 

17 0,100087264 0 0,031698907 

18 0,069532275 0 0,019631604 
a The incidence of ADHP in the trial population was zero between baseline and post-test, hence there was no 

incidence of ADHP used in the model.  
b Incidence for the comorbid state ADHP/CP which was used to amend the trial population data, was estimated 

by the incidence of ADHP and CP. We assumed that ADHP and CP are mutually exclusive states and 

independent of each other due to the disorders symptomatology. Hence, the incidence of ADHP was multipled 

by the incidence of CP to estimate the incidence of ADHP/CP.  
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5.4.2 Prevalence 

 

Prevalence proportions are based on both the trial data and population statistics, as described 

in previous sections (5.4). Data are shown in Table 5.4.2. 

 

Table 5.4.2 Prevalence proportions used in the model 

Age CP ADHP ADHP/CPa 

5 0,66 0,00 0,16 

6 0,71 0,00 0,15 

7 0,66 0,00 0,20 

8 0,57 0,02 0,22 

9 0,62 0,05 0,12 

10 0,58 0,03 0,26 

11 0,52 0,00 0,27 

12 0,63 0,00 0,33 

13 0,635971916 0 0,328489837 

14 0,627267898 0,02974619 0,319196491 

15 0,599693316 0,029392189 0,306474867 

16 0,553978773 0,029101238 0,291347399 

17 0,490790904 0,028877815 0,274840227 

18 0,411932015 0,02872185 0,257868042 
a Prevalence for the comorbid state ADHP/CP which was used to amend the trial population data, was estimated 

by the prevalence of ADHP. We know that 15,85% of the ADHP population has comorbid ADHP/CP based on a 

meta-analysis (40-45). We used this propotion and multiplied it by the prevalence proportion of ADHP to 

estimate the prevalence of ADHP/CP.  

 

5.4.3 Remission  

 

Remission used in the model is based on estimates from the trial. Data for are shown in Table 

5.4.3. We used a constant remission rate, because we did not have any age-specific estimates 

from the GBD. 

 

Table 5.4.3. Remission used in the model 

ADHPa CPb ADHP/CPc 

0,185978774 0,206386529 0,1350842 

a The estimated yearly remission probability for ADHP is based on the following studies: (46-55) 

b The estimated yearly remission probability of CP is based on the following studies: (49, 54, 56-58) 

c The estimated yearly remission probability for ADHP/CP is based on remitting from both ADHP and CP, 

hence the two probabilties were multiplied as we assume that the events are independet from each other and can 

therefore be treated as mutually exclusive. 
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5.4.4 All cause mortality 

 

All cause mortality used in the model is based on population mortality data sourced from 

Statistics Sweden (20). Data are shown in Table 5.4.4. 

 

Table 5.4.4 All cause mortality proportions used in the model 

Age Proportion 

5 0,00 

6 0,00 

7 6,99976E-05 

8 0,000247831 

9 0,000295951 

10 0,000259162 

11 0,000182248 

12 0,000109994 

13 7,79453E-05 

14 8,4639E-05 

15 0,000119355 

16 0,000171374 

17 0,000229974 

18 0,000286143 

 

5.4.5 Disability weight for calculation of DALY 

 

The disability weights are based on estimates from the 2013 GBD study (38). Again, we have 

no estimates on the disability weight for ADHP or CP, and therefore use the weights for 

ADHD and CD as proxies. 

 

Table 5.4.5 Disability weights and confidence intervals for ADHP, CP and comorbid 

ADHP/CP 

ADHP CP ADHP/CPa 

0.045 (0.028-0.066) 0.241 (0.159-0.341) 0.045 (0.028-0.066) 

a 
As a conservative approach, we assumed that the disability weight for the comorbid state ADHP/CP took on 

the lowest weigt of the two other states, namely the ADHP weight.  
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6. Sensitivity analyses 

 

Univariate sensitivity analyses were performed to test the impact of specific parameter 

assumptions on the model outcomes. The analyses depended on the original type of the 

analysis, but are all included in the description below. There include: (1) including costs only 

for certain sectors (health care sector only for instance), (2) using both “recovered” and 

“improved” cases in the estimation of effects, (3) assuming a decay rate of 50% of effects post 

the two-year follow-up measurement, (4) using only post-test effect size measures, (5) 

applying a smaller, 0%, and a larger, 6%, discount rate on both costs and effects. 

 

6.1 Including only certain sector costs 

 

In this sensitivity analysis we only focused on specific sector cost. This was done both to 

account for the payer of of those sector costs (such as the local authorities financing parenting 

programmes and the educational sector, but are not the payer of health care services), and for 

the time (some costs accure immediately, others after a certain time). 

 

6.2 Using both “recovered” and “improved” cases in the estimation of effects 

 

While the base case analysis defined the relative risk ratio (intervention effectiveness) as the 

proportion of “recovered” cases, this sensitivity analysis also includes the proportion of 

“improved” cases. Using only recovered cases is quite a conservative approach and it may 

also be that “improved” cases result in both health and financial gains.  

 

6.3 Assuming a decay rate of 50% of effects post the two-year follow-up measurement 

 

When plotting the interventions’ effectiveness over time, i.e. between posttest and the two-

year follow-up, we notice that the effects either remain stable over time, or actually improve 

scores on the behavioral instruments used for ADHP and CP. On the other hand, we do not 

have a control group to compare the results with; hence, an overall conclusion of the longer-

term effects is hard to ascertain. Therefore, instead of assuming a constant effect over the 

whole time horizon, we used an annual decay rate in effects of 50% after the second year 

follow up to compensate for the lack of knowledge of the control group. Although not backed 

up by literature since longer than two-year follow-ups’ of these specific parenting 
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interventions have not been conducted, we deem it to be a reasonable yet conservative 

assumption. In similarity with the base case model, we assumed effects for the control group 

to be identical at posttest and the two-year follow-up, while decaying at a rate of 50% post the 

second year follow-up.  

 

 6.4 Using only post-test effectiveness measures 

 

Due to ethical considerations, the control group could only be held until the posttest 

measurement, whereby the participants were offered a parenting intervention if available at 

the site. Hence, in the base case analysis, we assume that the effect of the control group 

remains identical at the two-year follow-up compared to posttest. In this sensitivity analysis, 

we remove the two-year follow-up measurements and only use the posttest measurements of 

effectiveness to use a more conservative approach.  

 

6.5 Applying a smaller, 0%, and a larger, 6%, discount rate on both costs and effects 

 

In the base case analysis, we applied a discount rate of 3% to both health effects and costs. 

We tested, in this sensitivity analysis, the impact of altering the discount rate to 0% and 6% to 

both health effects and costs.  
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