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Abstract
Objectives Mental and behavioural disorders (MBDs) and interventions targeting MBDs lead to costs and cost savings in the 
healthcare sector, but also in other sectors. The latter are referred to as intersectoral costs and benefits (ICBs). Interventions 
targeting MBDs often lead to ICBs in the education and criminal justice sectors, yet these are rarely included in economic 
evaluations. This study aimed to investigate the attitudes held by health economists and health technology assessment experts 
towards education and criminal justice ICBs in economic evaluations and to quantify the relative importance of these ICBs 
in the context of MBDs.
Methods An online survey containing open-ended questions and two best–worst scaling object case studies was conducted 
in order to prioritise a list of 20 education ICBs and 20 criminal justice ICBs. Mean relative importance scores for each ICB 
were generated using hierarchical Bayes analysis.
Results Thirty-nine experts completed the survey. The majority of the respondents (68%) reported that ICBs were relevant, 
but only a few (32%) included them in economic evaluations. The most important education ICBs were “special education 
school attendance”, “absenteeism from school”, and “reduced school attainment”. The most important criminal justice ICBs 
were “decreased chance of committing a crime as a consequence/effect of mental health programmes/interventions”, “jail 
and prison expenditures”, and “long-term pain and suffering of victims/victimisation”.
Conclusions This study identified the most important education and criminal justice ICBs for economic evaluations of 
interventions targeting MBDs and suggests that it could be relevant to include these ICBs in economic evaluations.
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1 Introduction

Mental and behavioural disorders (MBDs) are estimated to 
affect more than one in six people during their lifetime, mak-
ing them one of the top public health challenges worldwide 
[1, 2]. These disorders are associated with impaired capa-
bilities in personal, familial, and social functional areas and 
may adversely affect one’s ability to actively participate in 
society [3]. Up to 50% of the economic burden of MBDs is 
reflected in indirect costs to the labour market, due to the 
lower productivity associated with MBDs and overall impact 
on economic growth [1, 4]. Furthermore, MBDs are associ-
ated with reduced educational attainment [5] and increased 
likelihood of contact with the justice system [6]. The cost 
of supporting individuals with MBDs can be far higher than 
for their peers, as they often require additional support to 
achieve the same educational outcomes and increasingly 
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Key Points for Decision Makers 

Mental and behavioural disorders (MBDs) impact not 
only the healthcare sector, but also education and crimi-
nal justice sectors. However, the costs and/or benefits of 
MDBs in these sectors are rarely incorporated in eco-
nomic evaluations of MBD interventions. Furthermore, 
little is known about what costs and benefits are the most 
important for inclusion in economic evaluations.

This study provides a ranking of the most important 
costs and benefits in the education and criminal justice 
sectors with regard to MBDs. This could help research-
ers select the most relevant cost items for economic 
evaluations of interventions targeting MBDs. Further-
more, although the respondents agreed that education 
and criminal justice costs and benefits could be relevant, 
only a few had previously included them in economic 
evaluations.

Few pharmacoeconomic guidelines support the inclusion 
of education and criminal justice costs and benefits in 
economic evaluations. This indicates the need to revise 
the current guidelines and to stimulate further methodo-
logical research to facilitate the inclusion of education 
and criminal justice costs and benefits in economic eval-
uations of MBD interventions, thus providing improved 
evidence for policy decision-making.

include relevant ICBs in an economic evaluation might lead 
to suboptimal and misinformed decision-making [13].

The inclusion of education and criminal justice ICBs 
in economic evaluations is supported by several national 
pharmacoeconomic guidelines [14–16]. Furthermore, sev-
eral studies investigated the identification, measurement, and 
valuation of education and criminal justice ICBs in health 
economics research [10, 17, 18]. Nevertheless, to date, few 
economic evaluations incorporate these ICBs, even though 
they might be relevant to the study context [19, 20]. This 
can be due not only to the scarcity of validated methods and 
tools to measure and value education and criminal justice 
ICBs, but also to the lack of resources to collect data and the 
lack of knowledge about the relevance of ICBs and which 
ICBs are the most important to include in economic evalua-
tions. Furthermore, national policy guidelines do not always 
recommend adopting a societal perspective.

Although an overview of relevant education and criminal 
justice ICBs does exist [10], it does not provide guidance 
in terms of which ICBs are the most important to include 
in economic evaluations. Mayer et al. [18] developed a list 
of the most common education and criminal justice ICBs, 
based on the existing health-related resource-use meas-
urement instruments. While this list could help us to gain 
insight into the importance of these ICBs, it does not provide 
a ranking. To date, no research has focused on investigating 
the relative importance of education and criminal justice 
ICBs in economic evaluations. Given that this knowledge 
would be particularly valuable for health economists and 
Health Technology Assessment (HTA) experts conducting 
economic evaluations in the MBD domain and for research-
ers undertaking further methodological research in the field 
of ICBs, the aim of this study was to assess the relative 
importance of the education and criminal justice ICBs that 
are of importance for economic evaluations in the disease 
area of MBDs among health economists and HTA experts, 
using best–worst scaling (BWS). Furthermore, this study 
aimed to gain insight into the experts’ attitudes towards and 
experiences with including ICBs in economic evaluations.

2  Methods

2.1  Best–Worst Scaling

BWS is a survey method for assessing an individual’s priori-
ties or preferences for a set of attributes [21]. A BWS object 
case, a type of BWS survey method, identifies the relative 
values associated with each of the attributes on a master 
attribute list.

Two BWS object case surveys (one for education and one 
for criminal justice) were conducted to obtain experts’ pref-
erences with regard to the most important education and 

engage in risky behaviour and criminal activity [7]. This is 
further supported by the evidence from several cost of illness 
studies of MBDs, which demonstrate that the costs of these 
disorders that fall on the education and criminal justice sec-
tors can be significant [8, 9]. Hence, effective health inter-
ventions for MBDs can result in cost savings, i.e. benefits, 
in these sectors.

Costs and benefits attributable to the implementation of 
health interventions but that occur in sectors outside the 
healthcare sector are referred to as intersectoral costs and 
benefits (ICBs). Within this concept, benefits can be best 
described as prevented costs, i.e. cost savings that can be 
associated with lower resource use, improved outcomes, 
and/or averted consequences. From a welfarist theoretical 
framework, which focuses on maximising societal well-
being and underlies the definition of a societal perspective, 
all costs and benefits engendered by an intervention should 
be included in economic evaluations regardless of on whom 
they fall [11]. Therefore, considering that interventions tar-
geting MBDs are expected to generate ICBs in the education 
and criminal justice sectors [12], it is necessary to account 
for them when conducting economic evaluations. Failure to 
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criminal justice ICBs for inclusion in economic evaluations 
conducted from a societal perspective in the disease area of 
MBDs. The Checklist for Conjoint Analysis Applications in 
Health from the International Society for Pharmacoeconom-
ics and Outcomes Research (ISPOR) was followed to design 
and conduct the BWS survey and to report the results of the 
study [22].

2.2  Identification of the Attributes

Prior to the BWS object case surveys, a mutually exclusive 
attribute list was generated using a two-stage procedure. 
A mutually exclusive attribute list is essential for obtain-
ing valid outcomes in BWS analysis [23]. First, potential 
attributes were extracted by one researcher (LB) from earlier 
research on ICBs [10, 18] and resource-use measurement 
instruments, via a hand search of the Database of Instru-
ments for Resource Use Measurement (DIRUM) [24]. Sec-
ond, the attributes were compiled and clustered based on 
similarity using the classification of Drost et al. [10] as a ref-
erence. Third, the list of attributes was defined and validated 
in a working group of five co-authors with expertise in the 
field of ICBs (IP, LJ, RD, AP, and LB) to ensure complete-
ness and mutual exclusivity. This resulted in the final list of 
20 education ICBs and 20 criminal justice ICBs (i.e. attrib-
utes) to be assessed in the BWS survey (Supplementary File 
1, see the electronic supplementary material). It is important 
to note that every attribute could be viewed both as a cost 
and as a benefit (i.e. cost saving or improved outcome).

2.3  Survey Respondents

Health economists and HTA experts were chosen as the tar-
get group for this study because they are involved in the 
selection of relevant costs and benefits for the inclusion in 
economic evaluations. Convenience and snowball sampling 
methods were used to recruit respondents. Experts were 
screened for inclusion based on a question integrated in the 
survey, which assessed whether they had work experience 
in the field of health economics in general and experience 
with conducting health economic evaluations. Respond-
ents who reported having no work experience in the field 
of health economics were redirected to the end of the sur-
vey. Respondents with experience in health economics but 
with no specific experience in economic evaluations were 
assumed to have sufficient knowledge to participate in the 
study. Potential respondents were approached at several 
health economics and HTA conferences between May and 
November 2019. In addition, targeted e-mails were sent 
to potentially eligible experts. Respondents were asked to 
invite and/or provide contact information of colleagues 
who would be interested in completing the survey. Social 

media promotion was also employed. The study protocol 
was reviewed and approved by the Medical Ethics Com-
mittee of the Academic Hospital Maastricht and Maastricht 
University, the Netherlands (approval number FHML-
REC/2019/030). All respondents provided informed consent 
prior to completing the survey, and they were free to stop 
participation at any moment.

2.4  BWS Survey

The experimental design of the BWS object case surveys 
was developed using Sawtooth Software’s SSI Web plat-
form, resulting in fractional and efficient designs, which are 
characterised by orthogonality, minimal overlap, positional 
balance, connectivity, and stability. To improve statistical 
efficiency, two different versions of the questionnaire were 
generated per object case survey, i.e. two versions for edu-
cation and two versions for criminal justice. Each version 
contained 12 education and 12 criminal justice choice sets 
with five attributes per choice set. Each attribute was pre-
sented 12 times, was combined at least once with every 
other cost and benefit, and appeared two to four times in 
each position in the choice set. Definitions were provided 
alongside each choice set as recommended by good research 
practice guidelines [22]. For each choice set, respondents 
were asked to select which cost and benefit was the most 
and least important to include in economic evaluations in 
the disease area of MBDs. An example choice set is pre-
sented in Fig. 1.

The online survey was designed in the form of a self-
administered questionnaire using  Qualtrics® [25]. Respond-
ents were randomly allocated to one of the two versions of 
the education ICBs object case surveys and one of the two 
versions of the criminal justice ICBs object case surveys. In 
addition to the choice sets, respondents were asked to answer 
questions about their professional characteristics.

The survey also contained six questions to investigate 
experts’ attitudes towards and experiences with including 
ICBs in economic evaluations. The experts were asked 
to indicate whether they thought including education and 
criminal justice ICBs in economic evaluations could be rel-
evant and to detail the motivation behind their response. 
The experts were also asked whether they had previously 
included education and/or criminal justice ICBs in eco-
nomic evaluations. At the end of each BWS object case 
study, respondents had the opportunity to report any addi-
tional education and criminal justice ICBs that they thought 
were missing from the master attribute list. Furthermore, 
respondents were asked to rate the difficulty of the choice 
tasks using a Likert scale (0 = easy to 10 = difficult). The 
questionnaire was piloted among health economists (n = 2), 
a researcher (n = 1), and health economics students (n = 2) 
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from Maastricht University. The estimated time to complete 
the questionnaire was 15 min. The paper–pencil version of 
the questionnaire is available in Supplementary File 2 (see 
the electronic supplementary material).

2.5  Data analysis

First, descriptive statistics were used to generate the respond-
ents’ professional characteristics, whether they found ICBs 
relevant and whether they had previously included ICBs in 
economic evaluations. Second, a Fischer’s exact test was 
employed to test the association between the respondents’ 
professional characteristics and whether they found ICBs 
relevant and had previously included them in economic eval-
uations. Two separate subgroup analyses were performed: 
those respondents with the number of years of experience in 
health economics below the mean were compared with the 
respondents with the number of years of experience equal to 
or above the mean; respondents employed in the Netherlands 
were compared with respondents employed elsewhere. In 
addition, respondents’ open-ended answers concerning the 
relevance of and previous experiences with including ICBs 
in economic evaluations were summarised to identify com-
mon themes. SPSS for Windows V.25 was used to perform 
statistical analysis; p < 0.025 was considered statistically 
significant.

Third, Sawtooth SSI Web version 8.2.0 was used to per-
form a hierarchical Bayes estimation and to calculate the 
mean relative importance score (RIS) for each attribute. 
Rescaled scores were estimated based on the raw coefficient 
of the preference function. These scores represent the prob-
ability that the respondent chooses a selected attribute over 
other attributes. The RISs for each individual cost and bene-
fit add up to 100, with a higher score indicating a higher rela-
tive importance for that attribute [26]. An individual fit sta-
tistic was employed to examine the quality of the responses. 
Responses with an individual fit statistic lower than 0.25, 

indicating that the answers were likely to be provided at 
random [27], were excluded from the analysis.

Fourth, the RISs of education and criminal justice object 
case studies were calculated separately for the groups of 
respondents, based on their years of experience in health 
economics (i.e. below and above the mean) and country of 
employment (i.e. experts employed in the Netherlands vs 
experts employed elsewhere).

3  Results

3.1  Descriptive Statistics

The survey was accessed 70 times between May 2019 and 
October 2019. In total, 39 health economists and HTA 
experts completed the questionnaire (response rate of 
56%). Over half of the respondents (n = 23, 59%) reported 
being employed in the Netherlands. The respondents had 
on average 7.1 years (SD = 5.3) of experience in the field 
of health economics, and the majority (85%) reported 
having conducted economic evaluations prior to complet-
ing the survey. The descriptive statistics of the respond-
ents are presented in Table 1.

Thirty-nine respondents completed the BWS object 
survey for criminal justice and 35 out of these 39 com-
pleted the BWS object case survey for education. The 
overall fit statistic was 0.47 (SD = 0.09) for the crimi-
nal justice object case survey and 0.45 (SD = 0.07) for 
the education object case survey. Three responses had an 
individual fit statistic below 0.25 (n = 2 for the education 
survey; n = 1 for both the education and criminal justice 
surveys) and were excluded from the BWS analysis. The 
average difficulty of the questionnaire was 7 (SD = 1.8) 
on a 10-point Likert scale (1 = very easy to 10 = very 
difficult).

Fig. 1  Example of a completed 
criminal justice choice set from 
the best–worst scaling survey

Best-worst scaling survey: Criminal justice sector

Please identify which cost and benefit in the criminal justice sector you believe is the MOST 
important and which is the LEAST important to include in economic evaluations conducted 

in the disease area of mental and behavioral disorders.

Trade-off scenario 1

Most important Least important
x Jail and prison expenditures

Short-term pain and suffering of others

Property loss of offender x

Probation/Parole (including electronic
monitoring)

Forensic services
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4  Attitudes and Experiences of Including 
ICBs in Economic Evaluations

Criminal justice and education ICBs were found relevant for 
inclusion in economic evaluations by 29 and 31 respondents, 
respectively (Table 1). The majority of the respondents who 
found ICBs relevant had never included them in economic 
evaluations (68%) (Supplementary File 3, see the electronic 
supplementary material). No significant differences were 
found between the subgroups of the respondents based on 
their years of experience in health economics and their coun-
try of employment in relation to their opinions regarding the 
relevance of the ICBs and their experience with including 
them in economic evaluations (Supplementary File 4).

Thirty-four experts answered the open-ended questions 
regarding the general relevance of education and criminal 

justice ICBs for economic evaluations. The experts agreed 
that the relevance of these ICBs is dependent on the inter-
vention/disease, the target group, and the budget holder. 
Several arguments in favour of including these ICBs in 
economic evaluations conducted from a societal perspec-
tive were mentioned. First, the definition of the societal 
perspective implies the inclusion of all relevant costs and 
benefits associated with the intervention. Second, education 
and criminal justice ICBs can constitute a significant pro-
portion of the total costs and influence the results; hence, 
by not incorporating them in the study, the risk of bias is 
increased. Third, including these ICBs can demonstrate the 
wider impact of interventions. The reasons for not including 
education and criminal justice ICBs in economic evaluations 
were the irrelevance of these costs and benefits to the budget 
holder, the difficulty of obtaining information, the difficulty 

Table 1  Descriptive statistics of 
the survey respondents

*39 individuals completed the questionnaire for criminal justice, 35 completed the questionnaire for educa-
tion
**This question was displayed only to the individuals who reported to have had previously conducted eco-
nomic evaluations (n = 33)

Statistic
Country of employment (n = 39)*, n
 Netherlands 23
 Australia 3
 Germany 3
 United Kingdom 3
 Belgium 2
 Austria 1
 Colombia 1
 Hungary 1
 Spain 1
 United Kingdom/Canada 1
 Years of experience in health economics, mean (SD) 7.1 (5.3)

Conducted economic evaluations, n (%)
 Yes 33 (85)
 No 6 (15)

Relevance of including criminal justice costs and benefits in economic evaluations according to the 
respondents, n (%)**

 Relevant 29 (88)
 Not relevant 4 (12)

Relevance of including education costs and benefits in economic evaluations according to the respond-
ents, n (%)**

 Relevant 31 (94)
 Not relevant 2 (6)

Previously included criminal justice costs and benefits in economic evaluations, n (%)**
 Yes 9 (27)
 No 24 (73)

Previously included education costs and benefits in economic evaluations, n (%)**
 Yes 10 (30)
 No 23 (70)
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of quantifying these ICBs, and the difficulty of defining the 
boundaries of a broader (societal) perspective. Furthermore, 
one expert mentioned that while it is important to quantify 
the impact of diseases/health interventions on the education 
sector, the impact of educational decisions on the healthcare 
sector also ought to be quantified.

4.1  BWS Analysis: Education ICBs

Figure 2 illustrates the RISs and the confidence intervals 
of the education attributes. The most important educa-
tion ICBs were “special education school attendance” 
(RIS = 11.21), “absenteeism from school” (RIS = 10.08), 
“reduced school attainment” (RIS = 9.43), “additional 
education services provided at a regular school outside 
operating hours” (RIS = 7.49), and “reduced school per-
formance” (RIS = 7.44). The five least important education 
ICBs were “student transport to school” (RIS = 3), “reduced 
school engagement” (RIS = 2.8), “reduced school adaption” 
(RIS = 2.54), “attendance officer” (RIS = 1.6), and “home 
education/homeschooling” (RIS = 0.91). The scores and the 
confidence intervals of the education attributes are presented 
in Supplementary File 5.

4.2  BWS Analysis: Criminal Justice ICBs

Figure 3 illustrates the RISs and the confidence intervals of 
the criminal justice attributes. The most important crimi-
nal justice ICBs were “decreased chance of committing a 
crime as a consequence/effect of mental health programmes/
interventions” (RIS = 12.94), “jail and prison expenditures” 
(RIS = 10.88), “long-term pain and suffering of victims/vic-
timisation” (RIS = 9.94), “short-term pain and suffering of 
victims/victimisation” (RIS = 8.59), and “long-term pain 
and suffering of others” (RIS = 7.21). The five least impor-
tant criminal justice ICBs were “illegal untaxed income 
of the offender” (RIS = 2.73), “property loss of offender” 
(RIS = 2.3), “lost freedom of the offender” (RIS = 1.1), “fire 
and rescue services” (RIS = 0.86), and “forensic services” 
(RIS = 0.78). The scores and the confidence intervals are 
presented in Supplementary File 5.

4.3  BWS Analysis: Subgroup Analysis

The RIS per attribute of two expert subgroups, one with 
years of experience above 7.1 (the mean number of years 
of experience in health economics among the respondents 
in this study) and the other below or equal to 7.1 were com-
pared. In addition, the differences in the RISs per attribute 
were explored in relation to the country of employment of 
the experts (the Netherlands vs elsewhere). Subgroup analy-
sis did not reveal notable differences in the ranking (Sup-
plementary File 6).

4.4  Missing Attributes

Three experts reported three additional criminal justice ICBs 
that they thought were missing from the attribute list: “long-
term effects for the offenders after release”, “income earned 
while in prison”, and “additional benefits/entitlements to 
family members/third parties (of/to victims)”. Two experts 
reported additional education ICBs that could be added to 
the attribute list: “dropout”, “costs of training teachers”, 
“costs of adapting facilities”, and “out-of-pocket payments 
for education beyond standard home schooling”.

5  Discussion

The economic impact of MBDs is substantial and affects 
many societal sectors, including the education and the crimi-
nal justice sectors [5–7]. Nevertheless, economic evaluations 
in the area of MBDs rarely capture this impact, which can 
be attributed to the lack of knowledge about the relevance 
of ICBs and which ICBs are the most important to include 
in economic evaluations. This study, using data obtained 
from an online survey, provides insight into health econo-
mists’ and HTA experts’ opinions about and experiences 
with the inclusion of education and criminal justice ICBs 
in economic evaluations. Furthermore, BWS was employed 
to assess the relative importance of these ICBs, to help 
researchers in selecting the most important ICBs for inclu-
sion in economic evaluations of MBDs. Thirty-nine experts 
participated in the survey and assessed the relative impor-
tance of the education and criminal justice ICBs in a BWS 
experiment.

While the majority of the respondents agreed that edu-
cation and criminal justice ICBs could be relevant for 
economic evaluations, far fewer of them reported having 
previously included these ICBs in economic evaluations. 
This could be attributed to the experts’ focus on a disease 
area for which education and criminal justice ICBs are less 
important (e.g. palliative care). Furthermore, national phar-
macoeconomic guidelines play an important role in framing 
economic evaluations in a given country. Of the participat-
ing experts’ countries of employment, only the Dutch guide-
lines specifically recommend the inclusion of education and 
criminal justice ICBs if these are relevant to the context 
of the study [14], whereas other national guidelines recom-
mend either a healthcare system perspective or a societal 
perspective without specifying education or criminal justice 
ICBs [28]. Therefore, to facilitate the adoption of a broader 
societal perspective in economic evaluations, a re-examina-
tion of existing national pharmacoeconomic guidelines is 
needed, in addition to further methodological developments. 
Furthermore, the adoption of a societal perspective does 
not preclude conducting additional analyses from narrower 
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healthcare or payer perspectives as these costs would already 
be available for the analysis.

While various arguments have been put forward as to why 
a societal perspective could be considered superior to nar-
rower healthcare and payer perspectives [13], choosing a 
broader perspective has implications for the funding of new 
healthcare interventions. Health interventions are generally 
subsidised by the healthcare sector alone, and policy silos 

currently hinder effective intersectoral coordination and 
efficient use of resources to enhance societal welfare and 
improve population health [29]. If an intervention delivers 
benefits in sectors outside healthcare, it is imperative to con-
sider the possibility of multisectoral funding. This highlights 
the growing importance of broader integrated approaches 
to policy-making, in particular in relation to health, such 
as Health in All Policies, which emphasise intersectoral 

Fig. 2  Relative importance 
scores of the education attrib-
utes (n = 32). CI confidence 
interval

0 2 4 6 8 10 12 14 16

Student transport to school

Reduced school engagement

Reduced school adap�on

A�endance officer

Home educa�on/Homeschooling

Problems with school entry

Nega�ve school experiences

Grade reten�on

Reduced school readiness

School comple�on programs for adults

Presenteeism at school

Addi�onal educa�on services provided at a regular
school during opera�ng hours

Reduced school competence

Counselling services offered in school

School-based health promo�on interven�on

Reduced school performance

Addi�onal educa�on services provided at a regular
school outside opera�ng hours

Reduced school a�ainment

Absenteeism from school

Special educa�on school a�endance

Rescaled Mean Rela�ve Importance Scores (0-100) and 
95%CI of Educa�on a�ributes
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accountability and joint funding [30, 31]. Furthermore, 
research that demonstrates the intersectoral benefits of 
health interventions could act as a catalyst for setting up 
such initiatives.

The most common education ICBs in resource-use meas-
urement instruments, as identified by Mayer et al. [18] were 
“absenteeism from school”, “tutoring”, “classroom assis-
tance”, “special school/boarding school”, and “social and 
school functioning”, which includes some of the most highly 
ranked education ICBs. However, while the items “reduced 
school attainment” and “reduced school performance” were 
considered important by the experts, these were not often 
included in the existing resource use measurement (RUM) 
instruments. The most common criminal justice ICBs were 
“lawyer/legal assistance”, “police custody/prison detain-
ment”, “court appearance”, “injury”, and “police contact”, 
which is less comparable to the ranking in this study. Judicial 
services were ranked much lower in comparison with less 
tangible consequences of crime (e.g. “long-term pain and suf-
fering of victims/victimisation”), with the exception of “jail 
and prison expenditures”. Furthermore, the attributes related 
to the consequences of crime for the victims were ranked 
more important in comparison with the consequences for 
the offenders. Although from a societal perspective it makes 
no difference where costs and benefits associated with an 

intervention occur, bias towards favouring victims of crime 
rather than offenders might lead to prioritising the costs 
and benefits that fall on victims rather than those that fall 
on offenders. This could lead to biased results, inequitable 
resource allocation, and loss of societal welfare (i.e. finan-
cial and productivity losses) [32]. The differences between 
these two lists could be due to the specific focus on MBDs, 
while Mayer et al. reviewed all existing RUM instruments. In 
addition, the most important ICBs in this study were not only 
resource-use items that could be measured by a self-reported 
questionnaire (e.g. “jail and police expenditures”), but also 
outcomes, which could be measured by either reviewing 
administrative data (e.g. “reduced school attainment”) [33] or 
by employing quality-of-life measurement instruments (e.g. 
“long-term pain and suffering of victims”).

Several experts provided additional education and crimi-
nal justice ICBs that could complement the master attribute 
list. Some of the suggested ICBs have been incorporated 
in the attributes that were already included in the attribute 
list. For example, the attribute “reduced school attainment” 
included school dropout/premature leave, refusal of admis-
sion, exemption from compulsory education, and change in 
the educational level. Hence, including “dropout” would 
compromise the mutual exclusivity of the attributes. Prior to 
including additional ICBs in the attribute list, an assessment 

Fig. 3  Relative importance 
scores of the criminal justice 
attributes (n = 38). CI confi-
dence interval
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of each attribute in relation to other attributes must be com-
pleted to ensure the mutual exclusivity of the attributes. 
Employing a group consensus method (e.g. Delphi method) 
[34] could allow the development of a comprehensive and 
mutually exclusive attribute list.

To our knowledge, this is the first study to date that aimed 
to evaluate the relative importance of education and criminal 
justice ICBs in the context of MBDs among health econo-
mists and HTA experts. Nevertheless, this study is subject 
to several limitations. First, despite numerous efforts to 
reach potential respondents, the sample size of this study 
was relatively small (n = 39). While sample size calculations 
are not required for studies using BWS methods, a sample 
size of 50 respondents is recommended as a rule of thumb 
[35]. The small sample size and the overrepresentation of 
Dutch respondents in the sample could limit the generalis-
ability of the results. Second, experts were able to access the 
questionnaire an unlimited number of times, which means 
they could have started it multiple times before eventually 
completing it. This might have led to an overestimated non-
response rate; however, due to privacy regulations, it was 
not possible to account for this factor when analyzing the 
responses. In addition, we were not able to distinguish the 
experts with and without experience in the MBD domain, 
while this could have provided additional insights into the 
relationship between experience in this domain and the atti-
tudes regarding the relevance of the inclusion of ICBs in 
economic evaluations. Third, completing the questionnaire 
was rated relatively difficult (7 out of 10). This might explain 
why fewer respondents completed the object case survey for 
education (n = 35) in comparison with the object case for 
criminal justice (n = 39). Because the object case survey for 
criminal justice was completed prior to the one for educa-
tion, several respondents might have quit without finishing 
the education survey due to survey fatigue.

The findings of this study could facilitate the inclusion of 
ICBs in economic evaluations in several ways. First, it could 
help researchers with selecting the most relevant ICBs for 
inclusion in economic evaluations in the area of MBDs, while 
limiting the burden associated with survey fatigue. It is impor-
tant to note that education and criminal justice ICBs can be 
incorporated in economic evaluations on both the cost and the 
effect side. Researchers need to be aware of potential double 
counting [37]. Second, this could help advance methodologi-
cal research into the development of measurement and valu-
ation instruments. Furthermore, it is important to note that a 
general prioritisation of education and criminal justice ICBs 
does not provide sufficient information regarding the impor-
tance of these items in a specific context, because the impor-
tance of cost items will always be dependent on the patient 
population, disease, and/or intervention of interest, among 
other factors [36]. Using other methods, such as reviewing 
literature or consulting experts, might help determine the most 

important ICBs in a specific context. Further research could 
also focus on conducting a similar prioritisation exercise with 
other stakeholder groups (e.g. mental health professionals, 
policy makers, patients) to help facilitate the inclusion of 
relevant ICBs in economic evaluations and to contribute to 
preference-sensitive decision-making.

6  Conclusions

The ranking of the most important education and criminal 
justice ICBs identified in this study can help select relevant 
ICBs for developing measurement and valuation tools and 
for the inclusion in economic evaluations in the domain of 
MBDs. Furthermore, while the majority of the respond-
ents found education and criminal justice ICBs relevant, 
only a few reported previously including them in economic 
evaluations.
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