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Background: Schizophrenia is a chronic disease associated with significant and long-lasting effects on health, and
it is also a social and financial burden, not only for patients but also for families, other caregivers, and the wider
society. It is essential to conduct the assessment of indirect costs, to understand all the effects of the disease on
society. Our aim is to gain a better understanding of the indirect costs of schizophrenia in Europe. Methods: We
conducted a comprehensive systematic literature review covering EMBASE, Medline, and PsycINFO as well as
reviewing Health Technology Assessment databases from different countries. We used a qualitative research
synthesis for presenting information, as most of the studies were methodologically diverse, a quantitative
analysis would have been impractical. Results: Indirect cost adjusted to inflation ranged vastly between studies
included in the review from 119 Euros to 62, 034 Euros annually. The average proportion of indirect costs of total
costs was 44%. Studies highlighted important cost drivers as age, gender, and disease severity, explaining the
variation in costs between treatment and patient groups. Conclusions: Regardless of the methodological hetero-
geneity of the reviewed studies, there was an agreement about the significance of indirect costs of schizophrenia
on the society. Considering the relatively high prevalence of schizophrenia in Europe, a need for more cost of
illness studies especially from Central Eastern and Southern Europe is suggested.
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Introduction

Schizophrenia is a disorder of the brain which affects how a person
thinks, feels, and perceives reality1 and significantly decreases the

quality of life of patients.2 In the European Union population, the
estimated prevalence of all psychotic disorders is around 1.2%, and
the incidence of schizophrenia is 15.2 per 100 000 persons. People
with schizophrenia have 2 to 3 times higher risk of death compared
to the general population,3 and the lifetime risk of schizophrenia
morbidity is 7.2 per 1000 persons.4 This disease is also associated
with the social stigmatization of patients.5

Individuals with schizophrenia use a substantial amount of
healthcare services. This condition imposes a significant economic
burden on both the patients and their families, and on the society as
a whole.6 The quantifiable costs associated with human diseases and
illness are typically categorized into two unique components, direct
and indirect cost components, the general focus in the scientific
literature is on direct cost component. However, to conduct
thorough analyses on the effects of schizophrenia on society, the
assessment of indirect costs is equally important.7 In published
cost-effectiveness analyses, many analysts continue to claim a
societal perspective, while they collect and analyse data only from
a payer perspective.8

Aside from the stress and decline in the quality of life, caregiving
acts as an independent risk factor for mortality of schizophrenia.9

Moreover, caregiver’s productivity is affected as they often have to
cut back on their working hours, take a leave of absence and may
receive a warning about performance or attendance.10 At the same
time, informal care is increasingly being considered as a valuable
substitute and complement of expensive formal care.11

The objective of this study was to identify and review the most
recent evidence on the extent of the indirect cost of schizophrenia in
Europe, and the factors that influence these costs taking into con-
sideration both the requirements of HTA agencies preferring up-to-
date data and providing sufficient information to draw a general
conclusion. This research particularly focused on; (i) the published
evidence on indirect costs and caregiver burden associated with
schizophrenia; (ii) extent of the total indirect cost related to schizo-
phrenia; (iii) the proportion of indirect costs compared to total costs
of schizophrenia; (iv) the most important factors associated with the
variations in indirect costs and caregiver burden of schizophrenia.

Methods

A systematic literature review was conducted, and the results were
presented using qualitative evidence synthesis. Indirect cost as a
percentage of total cost of schizophrenia was calculated to give an
idea on how the indirect cost relates to the total cost of disease.

Databases and literature search strategy

The literature search was performed on 30 March 2017, on the
following databases: MEDLINE (Medical Literature Analysis and
Retrieval System Online) (via Scopus), EMBASE (Excerpta Medica
dataBASE) (via Scopus) and PsycINFO (via Ovid). The WHO HEN
(World Health Organization Health Evidence Network), NHS
(National Health Service) (United Kingdom), IQWiG (Institut für
Qualität und Wirtschaftlichkeit im Gesundheitswesen) (Germany),
AQUAS (Agència de Qualitat i Avaluació Sanitàries de Catalunya)
(Spain), SBU (Statens Beredning för Medicinsk Utvärdering), and
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Sahlgrenska Universitetssjukhuset (Sweden), and the NHS CRD
(National Health Service Centre for Reviews and Dissemination)
(United Kingdom) Health Technology Assessment databases were
also searched for relevant studies.

The search term was constructed as a combination of domains
related to ‘indirect cost’ and ‘schizophrenia’ (see Supplementary
Appendix). The literature search was limited to English language
papers published since 2011 till 30 March 2017, searching in the
title, abstract, and keywords of the articles in Scopus, and the title,
abstract, heading words, table of contents, key concepts, original
title, and the tests and measures in Ovid.

We only considered relatively recent papers published after the
year 2011. Our aim was to balance between the requirements of HTA
agencies preferring up-to-date data and to have sufficient informa-
tion to draw a conclusion. When the initial date for inclusion was
selected, we considered that major policy and treatment changes
with potentially significant impact on indirect health care cost,
including deinstitutionalization of patients, shift toward generic
and/or long-acting injectable drugs were implemented earlier than
2011. Hence the period since 2011 could reasonably be considered a
fairly homogenous period in the management of schizophrenia.

Due to the overlap between the databases, search results were first
de-duplicated using the embedded feature of EndNote software
version X7.5, and any other duplication was checked during the
title and abstract screening as well as during the full-text review.
The title- and abstract-based screening were conducted by two in-
dependent reviewers; any disagreements were resolved by a third,
principal researcher. Although our review focused on Europe, no
country restriction was applied during the literature search phase,
as we were concerned about losing potentially relevant papers not
labeled to contain data from a European country, instead papers not
reporting any data on European countries were excluded during the
title-abstract screening phase and full-text review. Furthermore,
papers cited in systematic literature reviews (SLRs) were identified,
and in case of eligibility, the pool of included papers was extended.

Title and abstract screening

As a first step, titles and abstracts of all articles were screened using
pre-defined exclusion criteria to exclude:

(1) Papers without an English abstract.
(2) Book sections.
(3) Papers clearly stating that study is concerned only with a non-

European geographical region.
(4) Papers not focusing on schizophrenia or studies considering not

only schizophrenic patients (e.g. the dealing with the indirect
costs of mental illnesses in general).

(5) Papers not describing a systematic or targeted literature review,
meta-analysis, or a human observational or experimental study.

(6) Studies with sample size lower than 50 patients and in which
results are based on primary data collection from the sample.

(7) Papers not reporting data relevant to the research topic (i.e. the
paper does not provide data on indirect costs).

Data extraction

As a second step, papers which met the above-mentioned screening
criteria were reviewed in full text to check eligibility for data
extraction. Standardized data extraction form was developed and
assessed for suitability. A pilot data extraction form was circulated
among all reviewers, and the extraction grid was finalized according
to the comments of the reviewers. Screened papers were excluded if
(1) there was no English full-text version available; (2) the study was
completed before 2006.

All extracted data were double checked by another researcher. The
result of this process formed the basis of the qualitative evidence
synthesis.

Assessment of methodological quality of included
studies

Quality assessment of the studies was performed using three
different methods (depending on the type of study). Two cost-
effective analysis studies were evaluated using the CHEERS
checklist12 both scoring 100%. Also, two literature reviews were
evaluated using the PRISMA checklist13 with score of 81% and
88% with the major issue in methodology. On the other hand,
cost of illness (COI) studies were evaluated using the checklist
developed by Larg et al.14 and the average score was 73%, while
individual papers scores ranged from 61–86%.

Cost adjustment

To allow comparability of the results, costs were adjusted to the
pricing year 2016. For inflation, consumer price index (CPI) data
provided by the World Bank15 were used. In addition to the local
currency, values were expressed in Euros using the yearly currency
exchange rate for the year 2016.16

Following the definition of the German Institut für Qualität und
Wirtschaftlichkeit im Gesundheitswesen,17 in this paper only the loss
of leisure time was considered in the direct non-medical cost
domain, while productivity loss by patients or caregivers was
considered as an indirect cost.

Productivity and caregivers

Productivity loss of patients due to morbidity or mortality was
defined using two primary approaches. The human capital
approach (HCA) aims to reflect productive loss potential by multi-
plying the loss earnings for different age and sex groups by the cor-
responding number of patients in that group. The friction cost
approach (FCA) assumes that patients who stop working because
of illness will be replaced by someone who was previously
unemployed and therefore, measures only the productivity loss
during the time required to replace a worker.18 FCA is relatively
difficult to implement as it would require detailed information on
the labor market conditions and behaviors.

The indirect cost of schizophrenia can be broken down to prod-
uctivity loss by patients and productivity loss by caregivers (informal
care).19 Formal caregivers are paid to provide care in one’s home or
in a care setting (daycare, residential facility, and long-term care
facility). Informal caregivers are unpaid individuals (e.g. a spouse,
partner, family member, friend, or neighbor) involved in assisting
others with activities of daily living and/or medical tasks.10

Results

One-hundred and twenty-three studies were found to be eligible for
full-text review: 121 out of the 1630 screened abstracts were
included, and other 2 papers were identified in the reference lists
of the reviewed SLRs. Figure 1 illustrates the literature selection
process.

As a result of the full-text review, 11 studies were included in the
qualitative synthesis, from which 7 studies had a comparative design
and 4 had non-comparative design. Two articles presented results
for the subgroup of patients with predominantly negative symptoms
(PNS).

Eight studies adopted the societal perspective only, while three
papers considered more than one perspective. From the 11
articles, three did not specify the disease diagnostic criteria for
schizophrenia. In four studies, the diagnostic criteria of
International Classification of Diseases (ICDs) were applied, two
papers used the Operational Criteria Checklist for Psychotic Illness
and Affective Illness (OPCRIT)20 classification, while two studies
performed patient inclusion based on the Diagnostic and
Statistical Manual of Mental Disorders-IV (DSM-IV). Differences
were found considering the included ICD-10 codes. Two articles
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used the German modification of ICD-10. A summary of the char-
acteristics of included studies is reported in table 1.

The study of data collection period ranged from 2001 to 2014. All
studies presented data from Western-European countries. Seven
studies had a retrospective design, two had a prospective design,
while one used both, and had a cross-sectional study design.
Bottom-up cost calculation approach was used by eight studies,
while only one paper applied for top-down approach. The sample
size of included studies ranged from 62 to 16 448 patients. Regarding
age range of subjects in the included papers, Aranda -Reneo (2013)
used a representative sample on the national and the regional level in
Spain, Evensen (2016) included subjects of ages ranging from 15 to
67 years old, while Pletscher (2015) and Einarson (2014) did not
explicitly state the age range or age criteria for inclusion in the
study. Frey (2014) used the sickness fund claims database in
Germany and was the only paper to evaluate the differences in
cost between different age groups. Other papers included in the
review explicitly mentioned inclusion of either adults, or 18+
patients.

The average reported indirect cost of schizophrenia from nine
studies was 20 664 Euros (2016). The annual indirect cost of schizo-
phrenia is presented in table 2.

The average share of indirect cost was 44%, while papers that
included both the cost of productivity loss by patients and by
caregivers had a higher mean of 58% (see table 2). Indirect cost
adjusted to inflation ranged vastly between studies, from 119 to 62
034 Euros.

Factors associated with the higher indirect cost of schizophrenia
were identified in the reviewed studies. Papers summarized in table 3
reported difference in indirect costs based on patient characteristics,
as age, sex and severity of symptoms. The strongest predictor of cost

was the severity of symptoms that was reported to cause 2.5-fold
increase in cost for the most severe cases.

Discussion

Despite the observed methodological heterogeneity and variation in
cost components, there was an agreement between study results
about the significance of the indirect cost of schizophrenia on the
society. There were significant differences between indirect costs of
schizophrenia reported by different studies. The magnitude of vari-
ability can be explained by the finding that different indirect cost
elements are evaluated, different methodologies for evaluating the
same cost elements were used, and country differences can also
provide reasoning to some extent. There were only a few studies
that estimated the total health care costs associated with schizophre-
nia in a country, considering the population and prevalence of the
disease in the country, and even less evaluating the indirect costs.

We found three systematic reviews with broadly similar scope to
our work. All the three systematic literature reviews identified to be
similar in context to our study used EMBASE and Medline as a
primary database,32–34 while two also included PsycINFO. Zhao et
al.34 focused on indirect costs but was concerned with comparing
indirect costs between four selected chronic diseases, namely,
asthma, diabetes, rheumatoid arthritis, and schizophrenia. The
study conducted by Chong et al.32 gives detailed information on
the methodological issues of COI studies and presents only
aggregated data that does not include cost per patient. Our study
is more focused towards European data, and we were concerned
with the indirect costs only.

The most recently published systematic literature review was
conducted by Jin et al.33 It was concerned by giving a general

Figure 1 Flow diagram of the systematic literature search
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Table 2 Annual indirect cost of schizophrenia per patient

Article Countries Pricing

year

Number

of

patients

Indirect

cost

value

Currency Annual

indirect cost

per patient

(Euros 2016)

Indirect

cost as a

percentage

of total cost

Patient/

caregiver

Detailed method

ARANDA-RENEO

2013

ESP 2008 234 27 199–57

494

EUR 29 347–62

034

N.A. Caregiver Proxy good method (how much

it would cost to substitute or

replace the informal caregiver

by hiring a professional

caregiver)

BARNES 2016 GBR 2013 and

2014

62 8585 GBP 10 746 62% Patient,

caregiver

1-informal care utilization

2-absenteeism for those

who were employed

EINARSON 2014d SWE 2011 N.A. 7117 SEK 764 3% Patient Human capital method

EKMAN 2013e SWE 2008 2085 33 020 EUR 34 770 77% Patient Human capital method

EVENSEN 2016c NOR 2012 8399 421 359 NOK 50 010 45% Patient Human capital method

FREY 2014 GER 2008 16 448 10 277 EUR 11 192 45% Patient,

caregiver

Friction cost method

GUPTA 2015f FRA; GER; ITA;

ESP; GBR

2013 398 6667 EUR 6720 N.A. Caregiver Human capital method

PLETSCHER 2015 CHE 2012 1666b 26 437 EUR 25 961 67% Patient,

caregiver

Friction cost method

(absenteeism & presenteeism)

SICRAS-MAINAR

2014

ESP 2012 1120 118 EUR 119 6% Patient Friction cost method

(temporary or permanent

sick leave)

a: CHE: Switzerland, GER: Germany, ESP: Spain, FRA: France, ITA: Italy, NOR: Norway, SWE: Sweden, UK: United Kingdom, EUR: Euros, GBP:
Pounds Sterling, SEK: Swedish Krona, NOK: Norwegian Krone, N.A.: Not applicable.

b: Estimated in the sample region.
c: Estimated total national costs.
d: Average costs from all arms (different treatment scenarios) were used because costs for general population were not reported.
e: Cost of Schizophrenia (not including community mental health care).
f: In case of Gupta (2015), France has been used as the reference country for adjusting prices. In case of Barnes (2016), the year 2013 was

considered as the pricing year as in the paper they reported pricing year as 2013 and 2014.

Table 1 Overview of objective, study design, location, and analysis year

First author (year) Study design Countrya Analysis year

(follow-up

period)

Study objective

ARANDA-RENEO (2013)21 Cross-sectional ESP 2007 and 2008 Analyze the value of informal care associated with the loss of personal

autonomy (dependency) caused by schizophrenia in Spain.

BARNES (2016)22 Prospective UK 2011–2014 Test the benefits of citalopram (a SSRI antidepressant) for people with

schizophrenia and negative symptoms in terms of improved quality of

life and reduction of negative symptoms, as well as recording the

relative risks and costs of this augmentation of antipsychotic

medication.

CORTESI (2013)23 Retrospective &

prospective

ITA 2006 and 2007 Assess persistence, compliance, costs, and Health-Related Quality-of-Life

(HRQoL) in young patients undergoing antipsychotic treatment

according to clinical practice.

CRAWFORD (2012)24 Prospective UK 2007 and 2008 Examine the impact of referral to community-based group art therapy for

people with schizophrenia compared with referral to an active control

treatment or to standard care alone.

EINARSON (2014)25 Retrospective SWE 2007–2012 Determine the cost-effectiveness of long-acting injectable (LAI) anti-

psychotics for chronic schizophrenia in Sweden.

EKMAN (2013)26 Retrospective SWE 2006–2008 Investigate the healthcare resource utilization and cost-of-illness in

patients with schizophrenia in Sweden and to relate the cost to hospi-

talizations and global assessment of functioning (GAF).

EVENSEN (2016)27 Retrospective NOR 2012 Access national health and welfare registers covering the entire

Norwegian population to establish 12-month prevalence of schizo-

phrenic patients, 12-month employment rate, and 12-month cost of

schizophrenia.

FREY (2014)28 Retrospective GER 2005–2008 Investigate the burden of schizophrenia in Germany.

GUPTA (2015)29 Retrospective FRA; GER; ITA;

ESP; UK

2010–2013 Understand the impact of providing care for adults with schizophrenia on

productivity, resource utilization, and costs in the EU5 (France, Germany,

Italy, Spain, and UK).

PLETSCHER (2015)30 Retrospective CHE 2001–2012 Estimate the prevalence of schizophrenia in Switzerland and to assess its

burden on patients, caregivers, and society as a whole.

SICRAS-MAINAR

(2014)31

Retrospective ESP 2011 and 2012 Evaluate the prevalence and impact of negative symptoms on healthcare

resources utilization and costs in patients with schizophrenia.

a: CHE: Switzerland, GER: Germany, ESP: Spain, FRA: France, ITA: Italy, NOR: Norway, SWE: Sweden, UK: United Kingdom.
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overview of COI studies for schizophrenia, and by comparing the
societal cost of schizophrenia across countries. It also aimed to
identify the main cost components of schizophrenia and factors
associated with the higher societal cost to improve the quality and
reporting of COI studies for schizophrenia.

When assessing the productivity loss calculation methods, the
willingness-to-pay (WTP) methodology did not appear in the
studies included in this review. Three studies applied the human
capital approach (HCA), three studies applied friction cost
approach (FCA) methodologies for the cost calculations, and two
used other methodologies.

Cost of informal care (i.e. cost borne by caregivers) has been
shown to be higher than the cost of productivity loss borne by
schizophrenic patients themselves. In the study of Barnes et al.,22

cost of informal care was much higher than the cost of absenteeism,
even though study results were not statistically significant. Frey
validated the direction of the findings with high statistical signifi-
cance, however, the magnitude of the difference was not as high.28

Informal care costs were more than two times the productivity loss
borne by schizophrenic patients, according to Frey. Pletscher et al.30

reported the caregiver cost to be significantly lower. Again, the
difference can be attributed to methodological differences, as
Pletscher et al. used the average per capita production in
Switzerland when unemployment, retirement, children, and part-
time work are considered to value informal care and at the same
time used the average monthly full-time gross wage plus 10% social
security contributions by employers to account for productivity loss
by patients themselves. Articles considering one indirect cost
domain tend to report lower total indirect costs. According to
Tajima-Pozo et al.,19, the real number of people affected by schizo-
phrenia is much bigger than just the number of the patients.

The ratio of indirect costs to total cost varied significantly in the
assessed papers which can be attributed to the aforementioned
reasons of differences in indirect costs. The estimated average
share of indirect costs (calculated to be 44%) most likely underesti-
mates the real value of indirect cost percentage since many studies

consider only productivity loss by patients themselves or by
caregivers only. As stated by Rupp et al.,35 the direct and indirect
costs are roughly equal, while other authors suggest that the indirect
costs can be three to four times higher than the direct costs.36,37

Direct costs are usually well documented, and more details are
considered during their calculations. For example, Sicras-Mainar
et al.31 broke down direct costs into seven categories while consider-
ing only a single type of indirect costs.

Several studies indicated that different treatment regimens affect
the total cost of schizophrenia as well as indirect costs. According to
Einarson et al.,25 different treatment sequences using haloperidol,
olanzapine, paliperidone, and risperidone in different dosage
forms varied the total costs from 189 696–249 422 Swedish Krona,
equivalent to 20 365–26 777 Euros, while the proportion of indirect
costs varied from 2.4–3.8% of the total costs.

In Frey (2014),28 there was a significant variation in the product-
ivity loss by patients themselves attributable to schizophrenia by age.
Although the number of sick-leave days peaked among the 26–45
year-old patients (24.7 days) and sharply decreased with age (9.7 and
0.3 days for patients aged 46–65 years and patients above 65 years,
respectively), indirect cost tends to increase with age until 65 years,
followed by an instant decline. This could associate with the method
(friction cost approach) used for estimating productivity loss that
resulted in higher wages for elder population approaching
retirement, and the decline beyond retirement. On the other hand,
informal care costs followed an opposite trend, as patients not older
than 25 years bared higher informal care costs (11% higher than
average). Based on the reviewed studies both indirect cost
elements (productivity loss by the patients and informal care)
showed an overall minor increase of total indirect cost by aging.

According to Ekman et al.,26 male patients with schizophrenia face
about 22% higher indirect costs than female patients, with a statis-
tically significant difference. It can be attributed to the difference in
employment rates and wages between genders.

Ekman et al. also showed that indirect costs are strongly related to
the global assessment function (GAF) score of the patient, suggesting

Table 3 Factors associated with incremental indirect costs schizophrenia among different patient groups

Cost determinant Investigated factor Comparator Difference in cost

between subgroups

(Euros/patient/year)

Rate Country Reference, first

author (year)

Agea Age <=25 indirect cost (productivity loss by

patient) attributable to schizophreniaa
Average indirect cost (productiv-

ity loss by patient) attributable

to schizophrenia in the total

population


978 
38% Germany Frey (2014)

Age 26–45 indirect cost (productivity loss by

patient) attributable to schizophreniaa
127 5% Germany Frey (2014)

Age 46–65 indirect cost (productivity loss by

patient) attributable to schizophreniaa
747 29% Germany Frey (2014)

Age <=25 indirect cost (informal care)

attributable to schizophreniaa
Average indirect cost (informal

care) attributable to schizo-

phrenia in the total population

743 11% Germany Frey (2014)

Age 26–45 indirect cost (informal care)

attributable to schizophreniaa
46 1% Germany Frey (2014)

Age 46–65 indirect cost (Informal care)

attributable to schizophreniaa

195 
3% Germany Frey (2014)

Age <=25 indirect cost (total) attributable to

schizophreniaa
Average indirect cost (total) at-

tributable to schizophrenia in

the total population


235 
2% Germany Frey (2014)

Age 26–45 indirect cost (total) attributable

to schizophreniaa
173 2% Germany Frey (2014)

Age 46–65 indirect cost (total) attributable

to schizophreniaa
552 6% Germany Frey (2014)

Sex Mexen Women 6425 22% Sweden Ekman (2013)

Severity of

symptoms

GAF score 50–69 (mild to serious symptoms) GAF score >=70 (no or slight

symptoms)

15 207 103% Sweden Ekman (2013)

GAF score <50 (serious symptoms to severe

impairment)

GAF score >=70 (no or slight

symptoms)

22 373 151% Sweden Ekman (2013)

Outpatients with negative syndrome Outpatients without negative

syndrome

22.7 21% Spain Sicras-Mainar

(2014)

a: The average treatment effect for the treated (ATT) equals excess resource use attributable to schizophrenia.
b: GAF: global assessment function.
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that attempts to improve global functioning by means of effective
treatment might reduce the cost of schizophrenia. Patients with mild
to serious symptoms (GAF score between 50–69) have 103% (15 207
Euros annually) higher indirect costs compared to patients with no
or slight symptoms (GAF score is higher or equal to 70). This
difference is even more significant comparing patients with serious
symptoms to severe impairment (GAF score below 50) to patients
with no or slight symptoms.

Results showed that negative symptoms are still considered con-
troversial due to difficulty in defining and measuring them, as well as
designing specific clinical trials for negative symptoms of schizo-
phrenia.38,39 In most of the European countries, there are
currently no pharmacological agents approved specifically for the
treatment of negative symptoms,40 though the evaluation of two
separable components of the negative symptom construct allows
for the potential to evaluate differential efficacy of new therapeutic
approaches.41 In a Spanish study, Sicras-Mainar et al.31 found one or
more negative symptoms in 52.5% of patients with schizophrenia.
Negative symptoms are reported to be better predictors of function-
ing than positive symptoms; however, the evidence on the impact of
negative symptoms on healthcare costs related to schizophrenia is
still scarce. According to the aforementioned study, patients with
negative symptoms of schizophrenia had about 21% higher non-
healthcare costs (productivity loss) over a period of 12 months,
compared to patients without negative symptoms but the
difference was not statistically significant. On the other hand, the
difference in total cost (23%) between the negative and positive sub-
groups was statistically significant.

Limitations

The review was limited to articles written in English, and we
excluded non-English articles, published since 2011 as our
intention was to focus on the most recent evidence available.
Different studies accounted for different indirect cost elements and
even used different methodologies for quantification. Due to meth-
odological heterogeneity of studies included in the review, focus was
given to the qualitative analysis. Moreover, we referred to the data
presented in the studies and did not perform a database search to
specify more accurate prevalence data.

As Pletscher et al.30 evaluated presenteeism which was not a part
of the search term, searching presenteeism systematically might have
resulted in including more relevant papers, still we do not expect
that the effect on the study findings would be substantial as those
papers evaluating the cost of presenteeism are expected to evaluate
other indirect cost items which were already included in the search
terms. On this way, we believe that this limitation does not cause
significant bias in the study conclusions.

Due to differences in methodology, cost values from two studies
were not presented in the result section (i.e. table 2). Cortesi et al.23

reported only the number of days per patient-month of total prod-
uctivity loss for both patients and caregivers, without quantifying the
monetary value of the days lost. The study published by Crawford et
al.24 solely considered the costs of criminal justice services related to
crimes committed by patients with schizophrenia (i.e. prison, police
custody, and probation officer services).

Two papers listed informal care (e.g. productivity loss tied to care
by relatives) among direct non-medical costs.28,30 Based on the
IQWiG description (see Method section) we re-categorized these
cost elements to be included as indirect costs.

For four papers, calculating the share of indirect cost was not
possible either because total cost was not reported,21,29 or the
paper did not report indirect costs in monetary terms at all,23 or
indirect cost components were too specific.24

There were several reasons to exclude potentially good candidates
from the final analysis. Barnes et al. (2016) reported several barriers
that led to the final sample size falling well short of the target

recruitment of 358 participants. The authors, therefore,
acknowledged that the power of any statistical analysis to detect
clinically or statistically meaningful significant differences between
the treatment arms in the study was limited. Einarson et al. (2014)
reported indirect costs related to different treatment strategies,
without presenting an average, so the average of the costs among
different treatment scenarios was used for the calculations, assuming
equal market share.

Supplementary data

Supplementary data are available at EURPUB online.
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Key points

� Societal perspective should be applied in the value judgment
of new technologies in schizophrenia.
� Future cost of illness studies focusing on schizophrenia

should aim at harmonizing their approaches.
� The average proportion of indirect cost was 44%, based on

our review.
� Several factors influence the value of indirect costs of schizo-

phrenia, including gender, age, the severity of the disease,
the presence of negative symptoms, as well as the treatment
regimen.
� More studies are needed to evaluate the indirect cost of

schizophrenia in the Central, Eastern, and Southern
regions of Europe.
Reference 41 has been provided in Supplementary data.
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