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Abstract

- José Alberto Salinas-Pérez' - Mencia R. Gutiérrez-Colosia® -

The current prevalence of mental disorders demands improved ways of the management and planning of mental health (MH)
services. Relative technical efficiency (RTE) is an appropriate and robust indicator to support decision-making in health care,
but it has not been applied significantly in MH. This article systematically reviews the empirical background of RTE in MH
services following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Finally,
13 studies were included, and the findings provide new standard classifications of RTE variables, efficiency determinants

and strategies to improve MH management and planning.
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Introduction

The high prevalence of mental disorders has caused an
enormous burden to society and incurred economic con-
sequences worldwide (World Health Organization 2017).
Taking into account this situation, developing strategies to
improve the management of mental health (MH) care sys-
tems can be crucial. The World Health Organization (2005)
has recognized the importance of designing appropriate MH
policies to improve MH services; without them, the treat-
ment of mental disorders is likely to be inefficient. Poorly
informed decisions may be associated with effectiveness,
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efficiency and equity problems in health systems (Oxman
et al. 2009). Thornicroft and Tansella (2009) established
the nine fundamental principles to guide planning in com-
munity-based MH services. The ninth principle refers to the
concept of “efficiency”, which is described as the charac-
teristic of the service to minimize inputs while maintaining
constant the output production, or maximize outputs while
maintaining constant the input consumed. Thus, the techni-
cal efficiency (TE) concept (Farrell 1957) is considered an
appropriate indicator of service performance and has been
used for planning purposes (Gattoufi et al. 2004). By assess-
ing service TE, it is feasible to define their performance, to
reach a better allocation of resources (number of health care
institutions, beds or staff available) (Sun and Luo 2017) and
to improve strategy design looking for a more reasonable
distribution of total annual expenditures, balancing the num-
ber of patients assessed, hospitalized and treated, readjusting
hospital sizes and improving networks with other health care
services (Roh et al. 2013; Valdmanis et al. 2017). However,
the identification of TE determinants (mostly environmen-
tal and structural factors, for example: the population size,
prevalence of the disease, the socioeconomic status of the
users, the service geographical location or their financial
support and so on) (Leleu et al. 2017; Takundwa et al. 2017)
and the differences in TE scores due to sample characteris-
tics, for example comparing residential homes with health
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centres (Bjorkgren et al. 2001) are relevant for management
purposes.

When TE is assessed in a group of comparable individu-
als, it becomes relative: relative TE (RTE; Torres-Jiménez
et al. 2015). Data envelopment analyses (DEAs) is a non-
parametric technique for RTE assessment of a set of com-
parable decision making units (DMUs; Charnes et al. 1978).
Each DMU uses multiple inputs, such as beds and places,
workforce capacity, availability of MH services and budget,
to produce multiple outputs, such as number of admissions,
average length of stay, discharges and readmissions. The
original DEA model was the DEA-CCR (Charnes et al.
1978), which assumes a situation under constant returns
to scale (CRS). This means that any change in the inputs
(resources) results in a proportional change in the outputs.
Later, Banker et al. (1984) developed a new DEA model
called DEA-BCC, which is more flexible and assumes a
variable returns to scale (VRS) situation. In this case, any
change in the inputs does not involve a proportional change
in the outputs. Both DEA techniques can focus their atten-
tion on the (i) inputs (input oriented DEA) or (ii) outputs
(output oriented DEA). There are other models used to
assess RTE, such as order-a and order-m methods (Torres-
Jiménez et al. 2015), but they are used to a lesser extent.
Numerous studies have assessed the RTE of health care ser-
vices (e.g., Seiford 1997; Tavares 2002). Nevertheless, fewer
studies have paid attention to specialized MH services.

There are various systematic reviews about the RTE
assessment in health care services (Hussey et al. 2009; Kia-
daliri et al. 2013; Pelone et al. 2015) but to date, there have
been none for MH services. This paper aims to systemati-
cally review the empirical background of RTE in all types
of MH services, and additionally, it offers a full review on
the published evidence about how RTE is used in decision
support.

Methods

For the systematic review process, the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (Moher et al. 2009) was chosen. This systematic
review was registered in the PROSPERO database (Interna-
tional Prospective Register of Systematic Reviews) with the
number CRD42017056827.

Search Strategy

The search strategy was conducted on October 19, 2017.
The final Boolean algorithm was initially piloted in the
MEDLINE (Ovid version) database (Table 1). Later, it
was driven in the PsycINFO, Web of Science, EMBASE,
SCOPUS and ECONLIT databases. In addition, six other
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databases were also explored in PROQUEST: Health and
Medical Collection, Health Management Database, Nursing
and Allied Health Database, Psychology Database, Public
Health Database and Science Database. References from
previous reviews on RTE in health care were also checked
(Hollingsworth et al. 1999; Hussey et al. 2009; Kiadaliri
et al. 2013; Pelone et al. 2015; Worthington 2004) as well
as extensive DEA bibliographies (Emrouznejad et al. 2008;
Emrouznejad and Yang 2017; Seiford 1996, 1997; Tavares
2002) to retrieve potential unidentified records.

The search strategy was developed by answering PICO
fields:

e Population (P) all types of specialized MH services that
deliver care for people with mental disorders. Due to the
terminological variability of MH services, an extensive
set of terms (Table 1) were included after the review of
relevant publications (Johnson and Kuhlmann 2000; Kil-
laspy et al. 2016; Priebe et al. 2009; Salvador-Carulla
et al. 2013). This set comprised both MH care and gen-
eral health care used for MH services. Considering that
the care for substance use disorders is provided by dif-
ferent settings, for example: specialized treatment ser-
vices for alcohol and drug abuse disorders, MH services,
general health services and primary care among others
(World Health Organization 2010), some specific terms
in this field were also included in the search strategy in
order to identify those services that provide MH care for
these specific diagnoses.

e [ntervention (I) the assessment of RTE by using DEA,
order-a or order-m methods (Table 1). Additional terms
were also used according to previous literature reviews of
DEA (Emrouznejad et al. 2008; Emrouznejad and Yang
2017).

e Comparison (C) not applicable.

e Qutcome (O) RTE scores (Table 1). Additional terms
were also used according to previous literature reviews of
DEA (Emrouznejad et al. 2008; Emrouznejad and Yang
2017).

Inclusion and Exclusion Criteria

Only the studies that assess RTE of specialized MH ser-
vices for the population with a lived experience of mental
disorders were included. “Specialized MH Care” typically
include only part of the conditions listed as “mental disor-
ders” in the International Classification of Diseases, 11th
Revision (ICD-11) (World Health Organization 2018) and
5th Edition of the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-5; American Psychiatric Association
2013). Services for alcohol and other drugs addictions are
included in the MH care system in some jurisdictions while
in others are provided by separate agencies. This is also the
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Table 1 Search strategy piloted

in MEDLINE: Ovid version Identifies all types of mental health services [All fields (af)] and [Abstract (ab), Title (ti)]

1 “Mental health service*”.af.

2 “Mental health care”.ab,ti.

3 “Mental health system*”.ab,ti.

4 “Inpatient mental health care”.ab,ti.

5 “Psychiatric care”.ab,ti.

6 “Psychiatric hospital*”.ab,ti.

7 “Psychiatric outpatient*”.ab,ti.

8 “Outpatient care”.ab,ti.

9 “Addiction treatment unit”.ab,ti.

10 “Substance abuse treatment center*”.ab,ti.
11 “Community mental health cent*”.ab,ti.
12 “Residential facilit*”.ab,ti.

13 “Assisted living facilit*”.ab,ti.

14 “Group home*”.ab,ti.

15 “Halfway house*”.ab,ti.

16 “Nursing home*”.ab,ti.

17 “Residential mental health facilit*”.ab,ti.
18 “Residential treatment”.ab,ti.

19 “Residential care”.ab.,ti.

20 “Residential service*”.ab,ti.

21 “Support* hous*”.ab,ti.

22 “Support* home*”.ab,ti.

23 “Support* accom*”.ab,ti.

24 “Support* tenanc*”.ab,ti.

25 “Shelter* house*”.ab,ti.

26 “Shelter* home*”.ab,ti.

27 “Assist* tenanc*”.ab,ti.

28 “Floating support”.ab,ti.

29 “Floating outreach”.ab,ti.

301lor2or3ordorSor6or7or8or9orl0orllorl2orl3orl4orl5Sorl6orl7orl8orl9or20
or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29

Identifies technical efficiency indicator [All fields] and [Abstract, Title]
31 “Relative technical efficiency”.af.

32 “Technical efficiency”.ab,ti.

33 “Organizational efficiency”.af.

34 “Efficiency”.af.

35 “Performance”.ab,ti.

36 31 or 32 or 33 or 34 or 35

Identifies method for technical efficiency assessment [All fields]
37 “Data envelopment analysis”.af.

38 “DEA”.af.

39 “Decision making unit*”.af.

40 “Linear programming”.af.

41 “Mathematical model*”.af.

42 “Operation* research”.af.

43 “Order alpha”.af.

44 “Order-a”.af.

45 “Order-m”.af.

46 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45

47 30 and 36 and 46
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case for Neurodevelopmental Disorders. We follow in this
review a broad approach to MH care and include all stud-
ies referring to “Mental Disorders” in the DSM-5, except
for “Neurocognitive Disorders”. Studies have to use DEA,
order-a and/or order-m models and include RTE scores.
Only peer-reviewed articles were included. Finally, there
were no territorial, language or time constraints.

Quality Assessment

To assess the quality of the selected studies, we designed
a specific checklist (Table 2) following those designed
by (Hollingsworth 2008; Kiadaliri et al. 2013; Worthing-
ton 2004). Other relevant papers about RTE (Bahari and
Emrouznejad 2014; Hatami-Marbini et al. 2011) and tools
for the standardization of MH services (Johnson and Kuhl-
mann 2000; Salvador-Carulla et al. 2013) were also consid-
ered. The fields included in the quality assessment were as
follows: use of any standardization system to classify MH
services, sample, variable included (inputs and outputs),
methodology, inclusion of expert’s opinion, use of results
for support decision making and, finally, the practical appli-
cation of the results.

Results
Study Selection

The search strategy identified 2510 records. By checking
previous systematic reviews and DEA bibliographies, six
additional papers were found. After the duplicate removal,
two paper authors (CG and NA) reviewed 1958 titles and
abstracts, and 1817 records were excluded. The resulting
141 records were exhaustively full-text assessed for eligibil-
ity by the same two authors. One of the studies (Ferrier and
Valdmanis 2002) was not available. Another author (JAS)
resolved the disagreements independently. To assess the
degree of agreement between the first two peer opinions,
the intra-class correlation (ICC) analysis and Kappa index
were used. The results showed that there was a very strong
agreement (ICC=0.885, a-Cronbach=0.939, p < 0.01; and
Kappa=0.885, p<0.01). Finally, 13 papers fulfilled inclu-
sion criteria (Fig. 1).

Characteristics of the Selected Studies

Aims of the Studies

According to the taxonomy designed by Gattoufi et al.
(2004), the common purposes of the selected papers are

descriptive (service performance) and planning (support
decision making). The demonstration that DEA is a suitable
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and robust method for analysing RTE is another goal (Corre-
doira et al. 2011; Kontodimopoulos et al. 2006). Some stud-
ies (Gibert et al. 2010; Moran and Jacobs 2013; Nahra et al.
2009; Salvador-Carulla et al. 2007; Torres-Jiménez et al.
2015) show a theoretical and empirical validation, introduc-
ing new methodological approaches. The identification of
efficiency determinants (Alexander et al. 1998; Blank and
Valdmanis 2005; Corredoira et al. 2011; Moran and; Jacobs
2013; Nahra et al. 2009) is also an objective. For further
details, see Table 3.

Sample

The DMU used in the studies are health catchment areas,
countries or a set of MH services. In the first case, the terri-
tory is divided into Small Health Areas (Gibert et al. 2010;
Salvador-Carulla et al. 2007; Torres-Jiménez et al. 2015).
Moran and Jacobs (2013) analyse inpatient MH systems in
European countries. The remaining papers analyse MH ser-
vices (Alexander et al. 1998; Blank and Valdmanis 2005;
Corredoira et al. 2011; Halsteinli et al. 2001; Kontodimo-
poulos et al. 2006; Nahra et al. 2009; Ozcan et al. 1996;
Tyler et al. 1995; Yeh et al. 1997). For further details, see
Table 3.

Type of MH Care Delivered (Standards)

Three studies (Gibert et al. 2010; Salvador-Carulla et al.
2007; Torres-Jiménez et al. 2015) standardized the provi-
sion of care by using the European Service Mapping Sched-
ule (Johnson and Kuhlmann 2000). Six studies analysed the
RTE of services that provided only one main type of care
that might be outpatient (Alexander et al. 1998; Corredoira
et al. 2011; Halsteinli et al. 2001; Nahra et al. 2009) or inpa-
tient care (Moran and Jacobs 2013; Ozcan et al. 1996). The
remaining papers assessed more than one main type of care:
residential, day and/or outpatient care (Blank and Valdmanis
2005; Gibert et al. 2010; Kontodimopoulos et al. 2006; Sal-
vador-Carulla et al. 2007; Torres-Jiménez et al. 2015; Tyler
etal. 1995; Yeh et al. 1997). For further details, see Table 3.

Methods

All of the studies choose DEA for the RTE assessment,
although one study (Torres-Jiménez et al. 2015) also uses
the order-a and order-m methods. DEA can be used from an
input and/or an output orientation. The majority select the
first one (Alexander et al. 1998; Blank and Valdmanis 2005;
Gibert et al. 2010; Kontodimopoulos et al. 2006; Moran and;
Jacobs 2013; Nahra et al. 2009; Ozcan et al. 1996; Salvador-
Carulla et al. 2007; Torres-Jiménez et al. 2015; Tyler et al.
1995). DEA-CCR-CRS—is used in six studies (Alexander
et al. 1998; Corredoira et al. 2011; Nahra et al. 2009; Ozcan
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et al. 1996; Tyler et al. 1995; Yeh et al. 1997). DEA-BCC-
VRS—is applied in five papers (Gibert et al. 2010; Halsteinli
et al. 2001; Moran and Jacobs 2013; Salvador-Carulla et al.
2007; Torres-Jiménez et al. 2015). Two papers (Blank and
Valdmanis 2005; Kontodimopoulos et al. 2006) carry out
both CRS and VRS.

RTE assessment is usually carried out in two steps. RTE
scores are initially determined, and then their determinant
factors are identified through regression analysis. Super-
efficiency analysis and ordinary least squares regression
(Nahra et al. 2009), the three stages RTE assessment (Blank
and Valdmanis 2005) and bootstrapping (Moran and Jacobs
2013) can be considered DEA improvements. In Torres-
Jiménez et al. (2015), DEA is integrated in a hybrid model
with statistical simulation and artificial intelligence. The
EbCA-DEA model (Gibert et al. 2010) allows the combina-
tion of expert judgements and DEA scores. DEA analysis is
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also used to validate complex paradigms such as the opera-
tional model of basic MH community care (B-MHCC;
Salvador-Carulla et al. 2007). In these cases, ICC and the
Kappa index are used to determine the degree of agreement
among experts’ opinions and DEA scores. DEA scores are
often analysed by standard statistical analysis such as Kol-
mogorov—Smirnov and Wilcoxon 2-sample tests. For further
details, see Table 3.

Inputs and Outputs

DEA analyses in a comparative way the balance between
inputs (mainly resources) and outputs. Due to the wide
variability of inputs and outputs used, they were classified
in categories according to the REFINEMENT Glossary of
terms (Montagni et al. 2017). These categories are Group
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A: service provision, Group B: service utilization, Group C:
quality of care and Group D: financing (Table 4).

Inputs and outputs in Group A are indicators related to
the provision of MH care. Group B characterizes the service
utilization. Group C refers to quality of care including the
service availability, placement capacity (number of beds in
residential care and places in day care), workforce capac-
ity (grouping of all the professionals providing direct care
and administrative staff) and effectiveness (achievement
of intended outcomes by MH services). Group D includes
financing items, and it is only used for inputs (see Table 4
for details).

DEA-CRS, input orientation; Wilcoxon

2-sample tests and T-tests
DEA-CRS, input orientation; T-test;
Wilcoxon z approximation

Methods

Identification of Efficiency Determinants

Five studies analyse the variables that could affect RTE
(Alexander et al. 1998; Blank and Valdmanis 2005; Corre-
doira et al. 2011; Moran and; Jacobs 2013; Nahra et al.
2009). Efficiency determinants are the independent variables
in regression analysis. Taking into account the high vari-
ability, we have classified efficiency determinants by using
the classification of Alexander et al. (1998), which organizes
RTE determinants in four categories: (1) organizational, (2)
environmental, (3) managed care and (4) financial. Nahra
et al. (2009) also use this classification, except for the man-
aged care field.

The first category involves service characteristics that can
have a relevant impact on MH care provision, such as own-
ership, affiliation, patient characteristics and organizational
size. Environmental factors refer to the response of services
to the external pressure, e.g. number of providers and ser-
vice localization. Managed care factors are associated with
client treatments characteristics and the process for service
provision. Finally, financial factors are related to economic
resources (Table 5).

Type of mental health care delivered
Inpatient care

39 Community Mental Health Centres Inpatient, day and outpatient care

85 Psychiatric hospitals

Samples

Reported Findings (a Meta-analysis Approximation)
Type of MH Care Delivered and RTE Scores

All the reviewed articles analyse MH services whose RTE
is always assessed in a [0, 1] range (0 means absolute inef-
ficiency and 1 means efficiency). When the RTE of MH
services on average is available or is feasible to calculate, it
varies between 0.37 and 0.97 (Table 6).

Regarding studies that analyse outpatient care, including
clinics for children and youth and addiction treatment units,
the RTE on average (RTE) oscillates between 0.37 and 0.71.
In the case of studies that assess inpatient care, RTE moves
from 0.65 to 0.71.

Following with the studies that assess residential, day
and/or outpatient care (two or more main types of care),
RTE oscillates between [0.44, 0.97], being the lowest value

Health Centres show different RTE
levels in the production of case

To analyse if Community Mental
management services

To assess RTE by using DEA

Aims

Table 3 (continued)
Ozcan et al. (1996)
Tyler et al. (1995)

Studies
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for MH centres that deliver inpatient, day and outpatient
care, while residential homes for mentally disabled achieved
the highest one.

Characteristics of the Sample (DMU) and RTE Scores

Five articles classify the DMU according to specific char-
acteristics (ownership, localization, size, delivered care
and socio-economic status) in order to compare their dif-
ferences in RTE scores. From an ownership perspective,
relevant and significant differences from a statistical point
of view have been found in private—public residential MH
facilities (Kontodimopoulos et al. 2006) and in for-profit/non
for profit psychiatric hospitals (Ozcan et al. 1996). Accord-
ing to localization and delivered care, there are significant
differences between non-southern and southern psychiatric
hospitals (Ozcan et al. 1996), and in centres that provided
both inpatient and outpatient care versus those that deliver
only outpatient care. On the other hand, localization, size
and socioeconomic status characteristics do not show sig-
nificant differences (Table 7).

Outputs of the studies

Utilization of RTE Scores

All of the selected papers show the MH service performance
by comparing it to a benchmark. Four studies focus their
attention on improving traditional DEA techniques for ana-
lysing real situations. Here, methods such as Monte Carlo-
DEA (Torres-Jiménez et al. 2015), EbCA-DEA (Gibert et al.
2010), B-MHCC (Salvador-Carulla et al. 2007) or super-effi-
ciency (Nahra et al. 2009) can be highlighted. Gibert et al.
(2010), Salvador-Carulla et al. (2007) and Torres-Jiménez
et al. (2015) integrate these methods in decision support sys-
tems. In these papers, RTE is used for improving the system
management. The majority of studies use RTE scores or
averages as a guide to design real interventions, since they
state that the RTE is a useful indicator in decision support.

Data Availability and RTE Scores

It is not possible to compare RTE scores among countries,
areas and services because of data variability and data pro-
vision. For that reason, some authors (Blank and Valdma-
nis 2005; Corredoira et al. 2011; Gibert et al. 2010; Moran
and; Jacobs 2013; Ozcan et al. 1996; Salvador-Carulla et al.
2007; Torres-Jiménez et al. 2015; Tyler et al. 1995; Yeh
et al. 1997) use proxy variables. This situation is worse when
outcomes have to be measured (Halsteinli et al. 2001). Due
to the sample sizes (MH units), sometimes it is required
to increase the number of observations artificially (Torres-
Jiménez et al. 2015). All of these factors affect the feasibility
of obtaining robust conclusions for result generalization.

general personnel, nursing personnel, medical personnel, auxiliary personnel and
material supplies; amount of operational expenses('?, operating costs''®, and

ating and capital expenditures®, annual operational costs'”, regional prices®:
annual salaries'”

Global budget direct service budget!, administration budget!", normalized oper-

Inputs of the studies

!Torres-Jiménez et al. (2015), 2Moran and Jacobs (2013), *Corredoira et al. (2011), “Gibert et al. (2010), *Nahra et al. (2009), ®Salvador-Carulla et al. (2007), "Kontodimopoulos et al. (2006),

8Blank and Valdmanis (2005), *Halsteinli et al. (2001), '°Alexander et al. (1998), 'Yeh et al. (1997), '?Ozcan et al. (1996), "*Tyler et al. (1995)

Table 4 (continued)

Groups
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Table 5 Efficiency determinants classified in the categories defined by Alexander et al. (1998) and their impact on RTE in the selected studies

Studies

Categories based on Alexander et al. (1998)

Moran and Jacobs (2013)

Organizational factors alcohol consumptionN

S, unemployment™S, education as a proxy for socio-economic

status™, and income as a proxy for socio-economic status™>

Corredoira et al. (2011)

Organizational factors county income per capita as a proxy for social support™>, number of clinics per county

square mile as a proxy for clinic accessibility | *, and number of patients treated as a proxy for learning and

experience™

Environmental factors state funding as a proxy for the management of market pressure on the clinic|*

Nahra et al. (2009)

Organizational factors public ownership|*, private non-for-profit ownership|*, private for profit ownership™S,

mental health centre affiliation™S, hospital affiliation™S, other affiliation™S, % Staff hour by volunteerst*, organi-
zational size|*, age of unit in years™S, experience of director at unit™S, % clients prior treatment™>, % clients
unemployment™, % clients dual diagnoses™>, % clients abuse multiple drugs™S, and % clients African Ameri-

cant*

Environmental factors number of providers in county*, extent of non-price competition| * and urban location

dummy™S

Managed care % clients in HMO or PPONS, % clients pre-authorization™ and % clients concurrent review™
Financial factors % clients private insurance|*, % clients with Medicaid™® and % revenues by lump sum™

S

S

Blank and Valdmanis (2005) Organizational factors religious affiliation™”, proportion of beds in socio-homes with at most eight beds™* and
proportion of beds in socio-homes with more than eight beds™*

Financial factors floor space as a proxy of capital resources

Alexander et al. (1998)

NA

Organizational factors setting: unit is affiliated with a hospital1*, setting: unit is affiliated with a mental health

centreMA, units provides methadone treatment | *, ownership: unit is private for-profitN, ownership: unit is
private not-for-profitNA, unit has Joint Commission on the Accreditation of Healthcare Organizations Accredi-
tation| *, intensity of non-therapy services offered by unit™*, clients severity: percentage clients African
American™4, clients severity: percentage clients with dual diagnoses™ and clients severity: percentage clients

who abuse multiple drugs|*

Environmental factors level of non-price competition|*, number of substance abuse providers in the county

(competitors)NA

and unit is in urban area location

NA

Managed care more than 10 clients in managed care arrangements (MCAs)™>, percentage clients for whom MCAs
specify treatments plans™>, percentage clients for whom MCAs require written utilization review™>, percentage
clients for whom MCAs require correspondence with treatment team?*, percentage clients for whom MCAs

impose visit limits™, and percentage clients for whom MCAs impose sanctions

NS

Financial factors percentage clients with some insurance (public or private sources)|* and percentage revenues in

lump sum™

NS no statistically significant in this specific study, NA no available
1Significantly increases RTE at *(p <0.05) in this specific study
|Significantly decreases RTE at *(p <0.05) in this specific study

Determinants of RTE

Five articles study the relationship among RTE scores and
a number of determinants by using multivariate techniques.
According to the classification of Alexander et al. (1998),
the identified determinants are classified in four groups:
organizational, environmental, managed care and financial
(Table 5).

Sixteen variables show a statistically significant impact
on MH services performance. Nine out of them can be clas-
sified within the organizational determinants, while four
were included in the environmental group, one belongs to
the managed care category and, finally, two were classified
in the financial determinants. The impact of these variables
depends on the situation analysed, that is: it varies accord-
ing to the structure of the MH services, user characteristics,
environmental socio-economic factors, etc. Therefore, a

variable can have a positive or a negative impact on RTE in
a specific situation and the contrary (or a neutral behaviour)
in other (Table 5).

Strategies for Improving MH Care Management

The strategies for improving MH care management can be
grouped as follows: financial, workforce capacity, placement
capacity, service utilization, service provision, care manage-
ment and research.

Regarding the first strategy, better resource management
can improve MH service performance (Kontodimopoulos
et al. 2006). Public MH units are more constrained by finan-
cial issues than private ones (Kontodimopoulos et al. 2006).
Blank and Valdmanis (2005) state that an incorrect balance
in resource allocation is the main cause of cost inefficiency.
Therefore, both funders and providers should have tools for
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Table 6 Type of mental health care delivered and relative technical efficiency (RTE) scores

Type of mental health care delivered (sample) RTE scores on average (RTE) Studies

Outpatient care (clinics for children and youth) 0.71 Halsteinli et al. (2001)
Outpatient care (addiction treatment clinics) 0.71 Corredoira et al. (2011)
Outpatient care (substance abuse treatment units) 0.58 Nabhra et al. (2009)
Outpatient care (substance abuse treatment units) 0.37 Alexander et al. (1998)

Inpatient care (inpatient mental healthcare systems)

Inpatient care (psychiatric hospitals)
Residential and day care (homes for mentally disabled)
Acute hospital and day care (Small Health Areas)

Acute and non-acute hospital care, residential non-hospital care, day acute

and non-acute care and other activities (Small Health Areas)
Residential and day care (residential mental health facilities)

Acute hospital care (Small Health Areas)
Residential and day care (community based youth services)
Inpatient, day and outpatient care (Community Mental Health Centres)

0.71 (“efficient countries™) Moran and Jacobs (2013)
0.67 (“inefficient countries’)

0.65 Ozcan et al. (1996)

0.97 Blank and Valdmanis (2005)
0.87 Gibert et al. (2010)

0.84 Torres-Jiménez et al. (2015)
0.73 (VRS) Kontodimopoulos et al. (2006)
0.68 (CRS)

From 0.59 to 1 Salvador-Carulla et al. (2007)
0.6 Yeh et al. (1997)
0.44 Tyler et al. (1995)

VRS variable returns to scale, CRS constant returns to scale

Table 7 Characteristics of the sample (decision making units) and relative technical efficiency (RTE) scores

Characteristics of the sample (decision making units) RTE scores on Studies
average (RTE)

Ownership Private residential MH facilities 0.87 Kontodimopoulos et al. (2006)
Public residential MH facilities 0.69
For-profit hospitals 0.67 Ozcan et al. (1996)
Non-profit hospitals 0.84

Localization Urban communities based youth services 0.55 Yeh et al. (1997)
Rural communities based youth services 0.65
Non-southern psychiatric hospitals 0.80 Ozcan et al. (1996)
Southern psychiatric hospitals 0.70

Size Larger MH clinics are more efficient than smaller ones NA Halsteinli et al. (2001)
Small communities based youth services 0.55 Yeh et al. (1997)
Large communities based youth services 0.69

Delivered care Centres that provided both inpatient and outpatient care 0.81 Tyler et al. (1995)
Centres that deliver only outpatient care 0.47

Socio-economic status Rich communities based youth services 0.58 Yeh et al. (1997)
Poor communities based youth services 0.64

NA not available

estimating service performance (Corredoira et al. 2011). In
addition, to improve efficiency, some authors propose reduc-
ing supply expenses (Ozcan et al. 1996), operating costs
(Tyler et al. 1995) and the administrative service budget
(Yeh et al. 1997).

Better workforce capacity management improves service
performance. Consultative work in community, inpatient or
primary care services, training time and the lack of labour
specialization could be associated with lower levels of

@ Springer

productivity (Halsteinli et al. 2001). Strategies to increase
RTE are also focused on the reduction of placement capacity
and/ or workforce capacity (Ozcan et al. 1996; Tyler et al.
1995).

Regarding service utilization, two papers state that the
number of non-severe mental illness users (Tyler et al. 1995)
and provided services (Yeh et al. 1997) should increase in
any type of community MH services in order to improve the
RTE scores. For another paper, the utilization of residential
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care in the community should be increased everywhere
(Salvador-Carulla et al. 2007). In contrast, this same paper
does not find a consensus on whether it is better to increase
or decrease the utilization of day care and acute hospital
care services. Finally, the type of treated patients is also a
relevant factor, so the RTE may improve when MH services
attend patients suffering from non-severe mental illness
because they require less resources (Tyler et al. 1995).

Findings related to service provision strategies indicate
that the management of the provision of outpatient care is
a more efficient way of treatment (Ozcan et al. 1996). In
the care management group, there are no conclusive find-
ings about how managed care affects RTE (Alexander et al.
1998), although this indicator is critical from a managerial
point of view.

Finally, all studies highlight the relevance of research for
improving MH care management. One study states that the
inclusion of the B-MHCC in RTE assessment can help man-
agers in their decision-making processes (Torres-Jiménez
et al. 2015). Thus, the development of the B-MHCC model
(Salvador-Carulla et al. 2007) provides a common frame-
work for the improvement of resource allocation in MH ser-
vices. Moreover, it is possible to decrease the uncertainty
in decision-making processes, allowing for the design of
evidence-based decisions, by using the EbCA-DEA model
to introduce expert judgements in the analysis (Gibert et al.
2010). Finally, Blank and Valdmanis (2005) state that, by
using the presented methodology, it is possible to identify
where cost reductions can be carried out.

Quality of the Included Studies

The use of a standard system to classify MH services and
MH care is not common. Three studies (Gibert et al. 2010;
Salvador-Carulla et al. 2007; Torres-Jiménez et al. 2015)
belonging to the same research group use the European
Service Mapping Schedule (Johnson and Kuhlmann 2000)
codification system to classify MH services. Regarding the
variables, inputs and outputs show the real situation of MH
systems, and it is possible to understand how they use the
former to produce the latter. It is frequent to use proxies due
to the lack of output availability (e.g., discharges, service
utilization and length of stay) (Corredoira et al. 2011; Gibert
et al. 2010; Salvador-Carulla et al. 2007; Torres-Jiménez
et al. 2015).

No paper carries out both input- and output-oriented
analyses within the same study. Two studies (Blank and
Valdmanis 2005; Kontodimopoulos et al. 2006) use both
CRS and VRS to assess RTE, and the latter makes some
comparisons between them. Sensitivity analysis is common
among all the studies, but only four (Kontodimopoulos et al.
2006; Moran and Jacobs 2013; Salvador-Carulla et al. 2007;
Torres-Jiménez et al. 2015) analyse more than one scenario

to obtain different perspectives of the real situation. Five
studies (Alexander et al. 1998; Blank and Valdmanis 2005;
Corredoira et al. 2011; Moran and; Jacobs 2013; Nahra et al.
2009) assess the efficiency determinants for determining the
contextual factors that could have an impact on RTE. Three
studies (Gibert et al. 2010; Salvador-Carulla et al. 2007,
Torres-Jiménez et al. 2015) include expert opinions and
compare them with DEA scores. All the study results aim
to be used for improving MH care management and plan-
ning. Most of the papers analyse a real situation, except for
those with a strong methodological focus (Gibert et al. 2010;
Nabhra et al. 2009) or when data are not available (Moran and
Jacobs 2013). For further details, see Table 2.

Discussion

As far as we know, this is the first systematic review of RTE
in MH services. The PRISMA guidelines (Moher et al.
2009) were followed by integrating a sensitive search strat-
egy without restrictive filters. The search identified a large
number of records that were filtered manually. This paper
offers a comprehensive view of the current state of the art,
including the collected findings and their potential use to
design evidence-informed decisions in MH management and
planning. The review follows the World Health Organization
(2005) recommendations.

Although RTE assessment is widely applied in healthcare
(e.g., Dulal 2017; Lin et al. 2017; van Ineveld et al. 2016),
we found that it is not the case in MH care. Therefore, it is
required that more studies analyse RTE in specialized MH
services.

This paper highlights the large terminological variability
related to the concept of “MH service” and the lack of use of
standard classification tools, which makes it difficult to carry
out feasible comparisons. For this reason, this paper focuses
its attention on the main type of care delivered (Salvador-
Carulla et al. 2013) instead of the name of the service. The
findings highlight the importance of using standardized clas-
sification systems (Johnson and Kuhlmann 2000; Salvador-
Carulla et al. 2013).

Inputs and outputs are classified in categories (Montagni
et al. 2017) to provide clearer information because their
diversity makes it difficult to achieve a global understanding
and a meta-analysis. This paper provides the first approach
for a common framework to categorise indicators for RTE
analysis of MH services. RTE determinants are also classi-
fied (Alexander et al. 1998) in order to make the provision
of information more understandable.

There is a common consensus that DEA is an appropri-
ate and robust method to assess MH service performance.
DEA results suggest ways to improve MH care manage-
ment, reducing the potential waste of resources and/or
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increasing the amount of outputs by identifying critical
variables. DEA and its extensions (e.g., Monte Carlo-
DEA, EbCA-DEA, B-MHCC, super-efficiency analyses
and three stages DEA) can be integrated into more sophis-
ticated tools to support evidence-informed decision-mak-
ing, but the lack of available data is a barrier to apply the
findings to real life.

RTE scores on average show that there is large vari-
ability among the selected MH services, regardless of the
main type of care provided, and in the majority of cases,
there is great room for improvement. When different MH
services are compared in the same study, relevant differ-
ences are found. In the healthcare field, the association
between the sample characteristics (size, ownership and
location) and service performance brought significant dif-
ferences (Bjorkgren et al. 2001).

RTE determinants play a relevant role in MH service
performance. Findings in the health care field showed that
hospital competition and ownership (Leleu et al. 2017), out-
patient visits and average length of inpatient stay (Kirigia
and Asbu 2013), population size, prevalence of disease and
socio-economic status (unemployment rates) (Takundwa
et al. 2017), and finally, size and location (Sikka et al. 2009)
have an significant impact on RTE scores.

All of the strategies found agree that is necessary to
conduct more research on MH service performance to inte-
grate their findings into decision-making processes. The
current high prevalence of mental disorders, the gap of
unmet population needs, the costs associated with mental
illness, and the pessimistic future estimations make it fun-
damental to develop new strategies for improving MH care
management and provision. This paper shows the state of
the art on the use of RTE in MH decision-making support
by providing a full vision of inputs, outputs, RTE deter-
minants and strategy categories to improve MH service
management for providing better mental health care.
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