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Abstract

Background Psychosocial (e.g., anxiety or behavior) problems lead to costs not only in the healthcare sector but also in
education and other sectors. As psychosocial problems develop during the critical period of establishing educational tra-
jectories, education costs are particularly relevant in the context of psychosocial problems among children and adolescents.
Objectives This study aimed to gain insights into the methods used for the inclusion of education costs in health econom-
ics studies and into the proportion of the education costs in relation to the total costs associated with a condition or an
intervention.

Methods We systematically searched the PubMed, Embase, SSCI, CINAHL, PsycINFO, ERIC, and Econlit databases in
August 2019 for economic evaluations of mental health, psychosocial and educational interventions, and cost-of-illness
studies of mental, behavioral, and neurodevelopmental disorders conducted from a societal perspective in populations of
children and adolescents. An additional search was conducted in February 2021 to update the review.

Results In total, 49 articles were included in the analysis. The most common cost items were special education, school
absenteeism, and various educational professionals (educational psychologist). A variety of methods were employed for
the identification, measurement, and/or valuation of education costs. The proportion of education costs to the total costs of
condition/intervention ranged from O to 67%, with the mean being 18.5%.

Discussion Since education costs can constitute a significant proportion of the total costs of an intervention or condition,
including them in health economics studies might be important in informing optimal resource allocation decisions. Although
various methods are available for including education costs in health economics studies, further research is needed to develop
evidence-based methods for producing comparable estimates.

1 Introduction
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diminished. Hence, the economic impact of psychosocial
problems is cross-sectoral and is not limited to the health-
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Key Points for Decision Makers

Psychosocial problems among children and adolescents
often lead to costs in the education sector. However,
these costs are not often included in health economics
studies.

While a variety of methods for identification, measure-
ment, and valuation of education costs in health econom-
ics are available, systematic guidance on which methods
are the most optimal is lacking. This hampers the compa-
rability and transferability of study results.

The results of this study suggest that the proportion of
the education costs in relation to the total costs associ-
ated with psychosocial problems can be substantial.
Therefore, considering these costs for inclusion in health
economics studies can be important for informing opti-
mal resource allocation decisions.

and/or life events” [3]. As psychosocial problems often
begin to develop in childhood or adolescence, their onset
might occur during the period when individuals establish
their educational trajectories [4]. Therefore, the economic
impact of psychosocial problems on the education sector is
likely to be particularly evident in the context of common
conditions among children and adolescents (e.g., autism and
attention-deficit/hyperactivity disorder). Research shows that
supporting individuals with psychosocial problems can incur
far more costs than attributable to their peers without these
problems [5, 6]. Psychosocial problems among children and
adolescents can lead to diminished school productivity and
school performance, increased need for additional support
at school, early dropout, and potentially reduced educational
attainment, all of which are associated with substantial
overall societal losses and excessive costs for the educa-
tion sector in particular [2, 5, 7, 8]. Several health economic
studies in the psychosocial domain have also demonstrated
that education costs can constitute a large proportion of the
total costs and even be the most expensive cost category
[9, 10]. Therefore, including education costs in health eco-
nomics research studies could be crucial to ensuring optimal
resource allocation decision making [11].

Despite recent methodological developments in iden-
tifying, measuring, and valuing education costs [12—16],
their inclusion in costing research remains limited [17].
This could be attributed to several reasons. First, a narrow
perspective is still predominant in the majority of current
pharmacoeconomic guidelines, many of which neglect
costs other than healthcare and productivity costs [18]. Sec-
ond, explicit methodological guidance on how to collect,
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measure, and value education costs in health economics
studies is limited. The current methods for the identification,
measurement, and valuation of the education costs in health
economics focus only on a limited number of costs and do
not allow for producing valid and internationally compara-
ble estimates. Third, the evidence regarding the impact of
education costs on the results of health economics studies
is lacking. Although several studies have demonstrated that
the proportion of education costs to total costs can be signifi-
cant [9, 10], a systematic synthesis of the existing evidence
could provide a sound rationale for including education costs
in health economics research studies in the psychosocial
domain.

Given these research gaps, a systematic review of health
economics studies, i.e., economic evaluations and cost-of-
illness studies, in the psychosocial domain was conducted
to fulfill the aims of this research. As discussed in more
detail in the methods section, potentially relevant studies
included economic evaluations of psychosocial interventions
and cost-of-illness studies of mental health, behavioral, and
neurodevelopmental disorders. First, this study aimed to
gain insight into whether studies in the psychosocial domain
included education costs, and, if so, what methods they used
to identify, measure, and value education costs. This would
provide an overview of the available methods for including
education costs in health economics studies and highlight
current knowledge gaps, information that can direct further
research in this field. Second, this study aimed to estimate
the proportion of the total costs that education costs account
for, to provide justification for including education costs in
health economics studies.

2 Methods

This study adopted a systematic review methodology stand-
ardized in health economics, based on the methods described
by van Mastrigt et al. [19]. Reporting of the results was
based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [20].

2.1 Data Collection

To identify health economics research studies that included
costs in the education sector, seven electronic databases
were searched in August 2019: PubMed, Embase (Ovid),
SSCI (Web of Science), CINAHL (EBSCO), PsycINFO
(EBSCO), ERIC (EBSCO), and Econlit (EBSCO). The
selection of databases and the search string were developed
and consolidated by the research team in collaboration with
an information specialist. An example of the search string in
PubMed is available in the electronic supplementary mate-
rial (ESM)-1. An additional search using the same approach
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was carried out in February 2021 and covered the period
between August 2019 and February 2021.

Inclusion and exclusion criteria for the identified studies
were based on the PICOS framework [21]. They included
studies with a population of children and adolescents aged
0-25 years (P), investigating psychosocial and educational
interventions (I), regardless of the comparator (C) or the
outcomes (O), relating to societal costs, and designed either
as a full economic evaluation or cost-of-illness study (S).
Psychosocial interventions were defined as “interpersonal or
informational activities, techniques, or strategies that target
biological, behavioral, cognitive, emotional, interpersonal,
social, or environmental factors with the aim of improving
health functioning and well-being” [22]. Both economic
evaluations and cost-of-illness studies were considered for
inclusion only if costs in the education sector were included
as intersectoral costs associated with a condition or an inter-
vention. Studies that included costs in the education sector
as part of the intervention costs (e.g., training of profession-
als, materials) were considered beyond the scope of the cur-
rent review and excluded, as there is research that provides
detailed methodological guidance on how to include inter-
vention costs in economic evaluations [23]. The relevance
of cost-of-illness studies was determined based on the Inter-
national Classification of Diseases, Eleventh Revision; the
relevant conditions were mental health and behavioral and
neurodevelopmental disorders [24]. Studies were excluded
when the abstract and/or the full text was not available in the
English language or could not be accessed.

2.2 Identification and Screening of Relevant
Studies

All hits were imported into Endnote X8.2 and de-duplicated
using the method determined by Bramer et al. [25]. One
reviewer (IP) performed title and abstract screening. The
second reviewer (LJ) screened 10% of randomly assigned
titles and abstracts. A similar procedure was employed
for the full-text screening. Differences in inclusion were
resolved by discussion between the two reviewers. The ulti-
mate inclusion of studies based on full-text screening was
determined in the discussion between the two reviewers.

2.3 Data Extraction and Analysis

The number of studies that were excluded during full-text
screening because they did not include education costs and
the number of studies that complied with the inclusion cri-
teria were used to calculate the proportion of the studies that
included education costs. Data extraction for the studies that
complied with the inclusion criteria was conducted by mul-
tiple reviewers independently. One reviewer extracted data
from all studies (IP); two reviewers (RD, LS) extracted data

from 50% of the included studies each. The data on the gen-
eral characteristics of the selected articles and the methods
used to identify, measure, and value education costs were
extracted using a predefined template adapted from Wijnen
et al. [26], which was piloted on 10% of the included studies
by two reviewers (IP and LJ) (ESM 2).

The reported unit costs were recalculated to €, year 2021
values, using an online inflation tool [27] and a currency
converter [28] and presented in ranges per reported measure-
ment unit (e.g., per day, per year). When the original year
for reported unit costs was not provided, the year of the arti-
cle’s publication was used for the recalculation. For studies
that included costs in the education sector and reported the
breakdown of total costs and/or incremental cost-effective-
ness ratio calculation, the percentage of total costs that was
accounted for by costs in the education sector was deter-
mined. When multiple groups (i.e., treatment arms) were
compared in an article, the percentage of education costs
was calculated separately for each group. The overall pro-
portion of the education costs was calculated as the average
of every estimate. In addition, this proportion was also cal-
culated by averaging the mean estimates per article to avoid
bias. The percentages of education costs for each condition
were summarized and presented separately. When articles
reported the inclusion of costs in the education sector but did
not provide the breakdown of total costs, the authors of these
articles were contacted for further information.

3 Results

The database search conducted in August 2019 resulted in
10,236 hits. After de-duplication, the titles and abstracts
of 6248 articles were screened, and 5937 of them were
excluded. The full texts of 311 records were assessed for eli-
gibility, resulting in 270 records being excluded. The addi-
tional search in February 2021 resulted in 1705 hits. After
de-duplication, the titles and abstracts of 1048 articles were
screened and 995 of them were excluded. The full texts of 53
records were assessed for eligibility, resulting in 45 records
being excluded. In total, 41 records identified in the search
in August 2019 and eight records identified in the search
in February 2021 fulfilled the inclusion criteria and were
included in the analysis. The process of the literature search
and selection is shown in the PRISMA flowchart (Fig. 1).

3.1 General Study Characteristics

In total, 49 studies fulfilled the inclusion criteria and were
included for data extraction and data analysis [9, 10, 29-75].
The majority of the studies (=16 [33%]) were conducted in
the Netherlands, the USA (n=8 [16%]), and Canada (n="7
[14%]), followed by the UK (n=5 [10%]), Sweden (n=5
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[10%]), Germany (n=2 [4%]), Australia (n=1 [2%]), Spain
(n=1 [2%]), and Ireland (n=1 [2%]). Furthermore, two
studies focused on multiple countries [36, 45], and one study
did not focus on any particular country [55]. Concerning the
study design, over one-half of the studies were cost-of-ill-
ness studies (n =26); the remaining studies were either trial-
based (n=12) or model-based (n=8) economic evaluations
or a combination of both (n=1) [51]. One study described
an economic evaluation study using a quasi-experimental
design [74]. One study combined a cost-of-illness study with
a model-based economic evaluation [32]. The majority of
the studies focused on mental and neurodevelopmental dis-
orders among children and adolescents, including autism
spectrum disorder (n=10), attention-deficit/hyperactivity
disorder (n=38), and anxiety disorders (n=06).

3.2 Methods for Including Education Costs
3.2.1 Identification

In total, 92 education cost items were extracted from the 49
studies and clustered based on similar descriptions (ESM
3). The most commonly identified education cost items were
special education (n=22), school absenteeism (n=17), dif-
ferent types of professionals in the education sector (n=17),
and additional educational support services such as tutoring
and homework help (n=8). Two studies reported using the
classification scheme by Drost et al. [14] to identify rel-
evant education costs [41, 73]. In five studies, relevant cost
categories were identified based on the literature search [9,
45, 52, 55, 64]. In one study, cost selection was based on
data included in administrative records [51]. In addition,

Fig. 1 PRISMA flowchart of the literature search and selection
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the authors of five studies justified their selection of cost
categories as including all potentially relevant costs based
on the definition of a societal perspective [30, 33, 38,47, 71]
and education costs in particular as “typical components of
direct nonmedical costs” [43], “important cost for many chil-
dren with autism” [47], and “important resource units” [72].
The majority of the studies (70%) did not report any specific
methods used for identifying the education cost items.

3.2.2 Measurement

For measuring education costs, 27 studies used self-reported
data, 13 studies derived data from the literature (i.e., other
studies), six studies used other secondary sources (e.g.,
national-level statistics data, government reports, adminis-
trative records), two studies used a combination of primary
and secondary data [45, 74], and one study used literature
combined with expert opinion [64]. Figure 2 illustrates the
frequency of the use of the measurement methods per cost
item. For example, special education was measured most
often using literature (n=8) or self-reported data (n=_8),
followed by a combination of methods (n =4) and other sec-
ondary sources (n=2). The figure shows that most education
cost items (n=65) were measured using self-reported data.
It is important to note that, in Figs. 2 and 3, the extracted
cost items are presented based on the clustering as described
above.

The majority of studies collected self-reported data from
parents or other primary caregivers (n=21); fewer studies
collected self-reported data from children or adolescents
alone or in addition to caregivers (n=35), study investigators
(n=1), or government officials (n=1). The most common

methods for collecting self-reported data were question-
naires (n=21), followed by cost diaries (n=35), and case
report forms (n=1). The resource-use measurement ques-
tionnaires that were used included the (modified) Treatment
Inventory of Costs in Patients with psychiatric disorders
(TiC-P) (n=6), the modified Client Service Receipt Inven-
tory (n=1), the Child and Adolescent Service Use Schedule
(n=2), the Carer Service Use Schedule (n=1), the Expen-
ditures for Health and Social Service Utilization Question-
naire (n=1), the Child and Adolescent Services Assessment
(n=1), the Studying the Costs of Parental Expenditures
instrument (n=1), or other study-specific resource-use
measurement instruments (n=35). Nine articles did not
report what specific resource-use measurement instruments
were used to collect self-reported data.

3.2.3 Valuation

The unit costs for the extracted education cost items (7= 92)
were derived from various secondary data sources (n =65
[70%]), calculated by the authors using secondary data
(n=12 [13%]), taken at face value (e.g., out-of-pocket
expenses) (n=5 [5%]), or calculated based on the market
price of a given service (n=1 [1%]). Nine items (10%) were
not valued or were included as either intangible costs (i.e.,
they were measured but not valued) or as the impact on a
caregivers’ costs (e.g., lost productivity, time, or money).
The secondary sources of unit costs included official pub-
lic sources such as national-level public data (e.g., govern-
ment reports) (n=34), costing guidelines (n=12), literature
(n=11), or a combination of literature and public sources
(n=1). For seven items, the sources of unit costs were not

MEASUREMENT METHODS USED PER ITEM

Teacher training | 1
Summer school |
Productivity gains from school attainment | 1
General/specialist services at school Il
Lost education due to health problems
Adult education dass il
Financing of education 2
Aggregate savings for the education sector 2
Remedial teaching I 1
Mainstream school 2
Disciplinary measures 2
School presenteeism 3
Aggregate societal education expenditures 2 2
Out-of-pocket expenditures on education 4 il
Additional education support services 8
Various educational professionals
School absenteeism 15
Special education 8
0 5

Self-reported data Literature

Fig.2 Methods used for the measurement of the education costs
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VALUATION METHODS USED PER ITEM

Teacher training T ]
Summer school 1]
Productivity gains from school attainment
General/specialist services at school T
Lost education due to health problems
Adult education class T
Aggregate savings for theeducationsector 7 ]
Financing of education 1 [Nl
Remedialteaching 2 ]
Mainstreamschool 27 ]
Disciplinary measures
School presenteeism 7 [
Aggregate societal education expenditures 3
Out-of-pocket expenditures on education

IT—=——
Addtional education supportservices 7 (RTINS
]

Various educational professionals

School absenteeism 4 | 2 I

Special education g

0O 1. Secondary national data @ 2. Literature

O4. Combination of sources/methods @ 5. Own unit cost calculation

@7. Market price @ 8. Missing

Fig.3 Methods used for the valuation of the education costs

reported. For the 30 extracted items, the unit costs were not
reported.

Figure 3 illustrates the frequency of use of different meth-
ods for the valuation of education cost items. For example,
the unit cost of school absenteeism was most frequently
developed by the authors (n=8) or extracted from secondary
national sources (n=4). In three studies, school absentee-
ism was included as an intangible cost, and two studies used
costing guidelines. ESM 3 provides a detailed overview of
the measurement and valuation methods applied to measure
and value the extracted items. The reported unit costs of
the education cost items are presented in Table 1 in €, year
2021 values, per measurement unit. The items for which
the unit of measurement was not reported are presented in
separate rows.

3.3 Contribution of the Education Costs to the Total
Costs

Of the 49 included studies, 31 contained sufficient detailed
information to calculate the proportion of the education
costs. Contact with the authors did not allow us to collect
any additional information either because of nonresponse or
lack of time to provide further information. Because some
studies included multiple groups or treatment arms, the
number of estimates (n=72) was higher than the number
of studies (n=31). The average proportion of the education
costs based on the average of every estimate was 18.48%
(n=172), ranging from 0 to 78.5%. A slightly higher propor-
tion of 20.37% was estimated based on the average of the
means per study (n=31). Figure 4 illustrates the percent-
age of the education costs to total costs. The majority of
the estimates (64% [n=46]) lay below the mean value of
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@3. Guidelines
@ 6. Face value

@9. Intangible

18.48%. Approximately one-quarter of the estimates (22%
[n=16]) were within the range between the mean and 40%.
Only 13% (n=10) of the estimates were above 40%, in the
range of 44.3-78.5%. The highest estimates (above 50% of
the total costs) were reported in six studies; one was an eco-
nomic evaluation of an exposure-based cognitive behavio-
ral therapy for adolescents diagnosed with irritable bowel
syndrome [63]; five were cost-of-illness studies of autism
spectrum disorder, intellectual disability, attention-deficit/
hyperactivity disorder, and mental problems in general in a
population of children and adolescents [9, 10, 36, 44, 52]. A
summary of the studies is provided in ESM 4.

The largest number of estimates was provided for the
studies that investigated autism spectrum disorder (n=18),
anxiety disorders (n=9), and attention-deficit/hyperactivity
disorder/attention-deficit disorder (n=38). The highest pro-
portion of education costs was observed for intellectual dis-
ability disorder (67%), but this was based on a single study
[44]. Studies that focused on autism spectrum disorder and
attention-deficit/hyperactivity disorder/attention-deficit dis-
order accounted for the second and third highest proportion
of education costs: 30 and 24%, respectively.

4 Discussion

Psychosocial problems have a far-reaching impact on all
societal sectors, including the education sector [2]. The
economic impact of psychosocial problems on the educa-
tion sector is especially relevant for children and adoles-
cents [5]. Nevertheless, little is known about including
costs from the education sector in health economics studies
in the psychosocial domain. The aim of this study was to
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Table 1 Unit costs of the education cost items

Item

Measurement unit

Range (€, year 2021 values) Sources

Special education Per day 15.4-15.6 [64,70]
Per month 449.8 [69]
Per year 588.1-56,534.5 [10, 42, 45, 47, 56, 58, 59, 71]
Average lifetime cost 7949.1-13,852.8 [32,57]
Not reported 677-1771.32 [62]
School absenteeism Per hour 5.3-114 [33, 34, 65, 66, 71]
Per day 28.6-68 [38, 48, 53, 54, 63]
School presenteeism Per day 61.6-68 [48, 53, 63]
Remedial teaching Per visit 63.6 [64]
Per hour 63.1 [69]
Aggregate societal expenditures for education Per year 5599.3-6981.7 [9, 55]
Study/homework help Per hour 44.1 [48]
Tutoring help Per hour 48.7 [53]
Educational psychologist Per hour 48.5 [62]
Not reported 51 [38]
Attendance officer Per hour 47 [41, 73]
Teacher training Per visit 834 [64]
General/specialist services at school Not reported 25.3 [40]
Education welfare officer Not reported 27.6 [38]
Family liaison officer (school) Per hour of client work 67.5 [38]
School counselor Per hour 14.9 [30]
Special needs assistant Per hour 18.6 [62]
Teacher Not reported 48.2 [38]
Parental out-of-pocket expenses related to Annual per patient and total costs  64.3 [9]
child’s education
Financing of education Per year 13,846.7 or 27,693.4* [44]
Not reported 193-1094 [62]
Aggregate savings for the education sector Per year per child 8185.40 [61]
Productivity gains from school attainment Per high school diploma 171,133-23,7784.9 [74]
#Depending on disability level
Relative proportion of the education costs
5, :
| p=18.5%
. 20 i
&
‘E 15
-
E 11
2 10
s 6
= 5
5 4 4 =
1 1 2 - 1 = 1
0 - s O B 0
[0,5] (5,10] (10, 15](15, 20](20, 25](25, 30](30, 35] (35, 40] (40, 45] (45, 501(50, 55] (55, 601 (60, 65] (65, 70](70, 75](75, 80]

Percentage of the education costs in relation to the total costs

Fig.4 Relative proportion of the education costs in relation to the total costs (n=72)
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investigate whether health economics studies in the psycho-
social domain that focused on child and adolescent popula-
tions included costs from the education sector, and, for those
studies that did, what methods the authors used to identify,
measure, and value these costs. In addition, for the studies
that included education costs, this study aimed to estimate
the proportion of education costs to total costs.

The findings of this study revealed that only approxi-
mately 20% of the health economics studies relating to the
psychosocial domain included education costs. Regarding
the country of origin of the included studies, the considera-
tion of education costs is explicitly recommended only in
the Dutch, Canadian, and Irish pharmacoeconomic guide-
lines [76-78]. However, in the absence of evidence-based
guidelines in other countries regarding including education
costs in health economics studies, it is difficult to assess
whether the education costs should have been included in
each particular study. For example, the guidelines of the
National Institute of Health and Care Excellence in the UK
suggest considering broader costs if these are substantially
influenced by an intervention but do not provide any fur-
ther guidance in terms of the types of costs to be included
and how to determine their relevance [79]. This means that
the decision whether to include education costs oftentimes
depends on the researchers, who might not be aware of the
relevance of the education costs and might be constrained
by a lack of resources, the requirements of the national phar-
macoeconomic guidelines, and other factors. In addition, the
decision to include education costs might also lead to the
need for additional resources (e.g., extended questionnaires,
more time for data analysis), which are often scarce.

The education cost items identified in this review com-
prise services, professionals, lost productivity (i.e., absen-
teeism and presenteeism), and the financial expenses on
education. The list also includes disciplinary measures
(i.e., detention, expulsion, etc.), which were relevant in the
context of attention-deficit/hyperactivity disorder, although
these were not valued. In comparison with the existing
classifications [14, 16], this study identified more services
and educational professionals. However, intangible conse-
quences, such as reduced educational attainment or problems
with school entry, were scarcely captured in the reviewed
studies. It is important to note that the costs associated
with reduced school attainment become more apparent in
the longer term, which makes it more challenging to cap-
ture these costs in studies with shorter time horizons of 1
or 2 years. In addition, the most frequently included edu-
cation cost items, “special education,” “absenteeism from
school,” and “additional educational support (e.g., tutor-
ing, homework help),” correspond with the findings of the
recent review of health-related resource-use measurement
instruments by Mayer et al. [13]. However, less tangible
resource-use items such as “school functioning” and “social
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functioning” were also not included in the reviewed stud-
ies. This might be attributed to the limited time horizon of
the studies as well as the difficulty of valuing these costs.
Furthermore, it can be argued that these costs can also be
captured by quality-of-life measurement instruments. This
highlights the relevance of the issue of double counting,
which researchers need to be aware of.

A variety of methods were employed for measuring and
valuating the education costs. Self-reported data were used
more frequently than secondary data sources. Furthermore,
the studies that were based on self-reported data included
more cost items than the studies that relied on secondary
sources, which often provide pooled estimates. Resource-
use measurement questionnaires were preferred over other
self-reported data collection methods, with TiC-P being
the most commonly used. There was considerable variation
between the estimates for comparable items, which could be
attributed to the selection of the measurement and valuation
methods, among other factors. In addition, the content of
the items was not always clearly based on the name and/or
the semantic description of the item, which further limited
comparability. For example, special education was the most
commonly included education cost in the reviewed studies.
However, it was not always clear how the authors defined
special education and, based on the definition, what type
of service was measured and valued. Above all, the find-
ings suggest that the variability in the methodologies used
to include education costs and the general lack of transpar-
ent reporting limits meaningful comparison between the
studies. This also indicates the need for the development of
evidence-based harmonized methods and instruments.

The proportion of education costs in the reviewed studies
varied from O to 78.5%. The highest proportion (above 50%
of the total costs) was observed in studies of autism spec-
trum disorder, intellectual disability, attention-deficit/hyper-
activity disorder, and mental problems in general in popula-
tions of children and adolescents. It is important to note that
the proportion of the education costs in the reviewed studies
might have been influenced by the choice of study design as
well as by the number of cost categories and the number of
the education cost items included in each particular study.
Nevertheless, this finding suggests that education costs can
constitute a significant proportion of the total costs and thus
are likely to influence the results of the study. This also pro-
vides a rationale for considering including education costs
in health economics studies in the psychosocial domain to
ensure optimal resource allocation in society.

4.1 Methodological Reflections
To the best of our knowledge, this is the first study to sys-

tematically review health economics literature in relation
to the inclusion of education costs. Broad inclusion criteria
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were employed to incorporate studies with various designs.
Furthermore, a detailed overview of possibly relevant cost
items and currently available methods for including educa-
tion costs in health economics studies was presented. Never-
theless, the study is also subject to several limitations. First,
the context of this study was limited to the psychosocial
domain, whereas education costs can also be relevant for
other disease areas (e.g., infectious diseases) [17]. Using the
methods of the current study to investigate economic evalu-
ations and cost-of-illness studies in other contexts could
provide a more complete overview of the available methods
for including education costs. Second, the inclusion crite-
ria for this study were fairly broad, which allowed for col-
lecting more data but did not allow for making meaningful
comparisons between studies that included education costs
and studies that did not, because of heterogeneity. Third, the
involvement of a second reviewer in the screening process
was limited to a random sample of 10% of the studies at each
stage. Fourth, the findings of the current study depended on
the quality of reporting in the included articles, particularly
regarding transparency and the level of detail when reporting
the methods that were used for the identification, measure-
ment (e.g., measurement units, resource-use measurement
instrument used), and valuation (e.g., unit costs and their
sources) of the education costs. Furthermore, the lack of
detail in several studies did not allow for calculation of the
proportion of the education costs. Although several attempts
were made to contact the authors of the studies, we were
unable to gather additional information, either because of
lack of time or nonresponse.

It is also important to note that the definition of the
education sector and what falls under it might not always
be clear. The reviewed studies included several cost items
that might not necessarily fall within the education sector.
For example, government subsidy on education might fall
within the government sector, as it does in the Canadian
costing guidelines [77]. Another example is out-of-pocket
expenses for education, which might in fact fall within
the category of patient and family costs, as these costs are
incurred by the household. In addition, training of profes-
sionals (e.g., nurses) who will be delivering an intervention
might also be an example of an education cost. In this study,
we included training of professionals as part of interven-
tion costs, although it was considered an education cost if
the intervention was set in the education sector but not if
the intervention was set in another sector (e.g., healthcare
sector). While this could be considered a limitation, the lit-
erature provides detailed methodological guidance on how
to include intervention costs in economic evaluations [23].
Therefore, further investigation of these studies was beyond
the scope of the current article.

4.2 Implications for Further Research

The findings of this study demonstrate that the incorporation
of education costs in health economic studies can be hin-
dered because of the lack of methodological guidance and
difficulties collecting reliable comparable data to estimate
these costs. These challenges dictate the need for further
research in this direction. First, the relevance of including
education costs depends on various factors such as target
population, condition and/or intervention of interest, and
national setting, among others. Further research could focus
on investigating the relevance of specific education cost
items in relation to these factors, for example, which costs
are most relevant for the child population with attention-
deficit/hyperactivity disorder. Second, the use of standard-
ized terminology might help facilitate the comprehensibility
and comparability of the cost items. One example of a clas-
sification system that can facilitate the comparability of the
services is the standard taxonomy for description, mapping,
and comparison of services for long-term care (Description
and Evaluation of Services and Directories in Europe for
Long-Term Care [DESDE-LTC]) [80]. It has been widely
used in health services research to enable comparison of ser-
vices across settings [81]. Application of this system to other
sectors, including the education sector, might help facilitate
the comparability of the services included in future health
economics studies. Third, reduced educational attainment
because of psychosocial problems in childhood and adoles-
cence can influence one’s labor market outcomes [5], which
might be especially notable for individuals whose educa-
tional needs have not been met. Accounting for this relation-
ship would be particularly relevant for studies that adopt
a long-term timeframe and would require further research
to develop appropriate methods for capturing this effect in
health economic evaluations and cost-of-illness studies. It
is also important to consider the potential issue of double
counting that might arise because costs associated with edu-
cational attainment and consequences on the labor market
would be interlinked. Fourth, future research is needed to
investigate the appropriate methods for the valuation of
school productivity, since school productivity is conceptu-
ally different from work-related productivity.

5 Conclusion

Education costs can constitute a large proportion of the total
costs in health economics studies set in the psychosocial
domain, especially in populations of children and adoles-
cents. Therefore, inclusion of education costs, if those are
substantially affected given the study context, could be cru-
cial for informing optimal resource-allocation decisions. The
findings of this study demonstrate that, although methods
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for the identification, measurement, and valuation of the
education costs are available, the lack of methodological
guidance regarding the proper use of the methods leads to
considerable variation and limits the comparability of the
studies. This indicates the need for further research in this
direction, especially with respect to the development of
evidence-based methodological recommendations for the
inclusion of the education costs in health economics stud-
ies. By demonstrating the broader impact of psychosocial
conditions and interventions to treat them on the education
sector, health economics research can play a crucial role
in optimizing the use of limited societal resources. Further
research in this direction also has the potential to alleviate
the urgent problem of underfunding of the mental health
domain by attracting additional (cross-sectoral) resources.
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