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Abstract The general objective of this study was
to assess the technical efficiency of Brazil’s teaching
hospitals using data envelopment analysis (DEA).
To this end, a quantitative exploratory study was
conducted with secondary data from the national
health information system (DATASUS) using an
output-oriented DEA model. The study population consisted of 29 large-sized teaching hospitals
located in the country’s Center-West, South, Southeast, and North regions. Twelve hospitals were
shown to be on the efficient frontier (technically
efficient) and 17 were off the frontier. Absolute
efficiency values were calculated for the hospitals
that were off the frontier, using benchmarks with
weighting for benchmarking. Private for-profit hospitals were shown to be the most efficient,
followed by private not-for-profit and public facilities. The findings of this study suggest that DEA
has potential for assessing technical efficiency in
hospital settings in relation to operational capacity.
Key words Teaching hospitals, Unified Health
System, Health service evaluation, Benchmarking,
Operations research
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Introduction
In recent years in Brazil, health managers have
investigated alternative ways to optimize physical
and financial resources in pursuit of healthcare
excellence. The financial crisis that has hit Brazil, with serious repercussions for public health,
highlights the need to seek cost reduction solutions in order to improve access to quality health
services.
The universalization of healthcare, enshrined
in Brazil’s 1988 Constitution, brought the Brazilian population the hope that their health needs
will always be met by the State. However, it is
evident that maintaining a health system that is
accessible to all is an extremely complex task for
numerous reasons. Scarce financial resources and
the lack of a physical structure capable of serving
the whole population are just some of the reasons that make the administration of healthcare
establishments such a major challenge1.
The administration of a healthcare organization, whatever its size, within a complex system,
requires capacity building, competency development, constant innovation, and entrepreneurship. In the pursuit of competitive advantage,
there is an urgent need to add value to production through differentiation, attained through
product and process innovation. This new model
of production requires the professionalization of
management and staff flexibility and initiative to
perform multiple complex tasks simultaneously
and solve unexpected problems2.
The health sector in Brazil, and more specifically hospital establishments, face multiple
challenges, ranging from sectoral policies to the
healthcare model that has been adopted over recent decades. It is therefore necessary to streamline health actions, analyzing cost-effectiveness
and cost-benefit relationships and minimizing
mistakes in resource allocation and health policy implementation in the constant pursuit of the
optimization of scarce resources3.
Teaching hospitals have the most complex
funding arrangements within Brazil’s national
health system (Sistema Único de Saúde – SUS),
receiving large volumes of public investment and
performing the system’s most costly procedures.
They provide essential health services while at
the same time promoting research and teaching.
Furthermore, these facilities play an important
role in upholding the principles of the SUS, particularly comprehensiveness. Access to the services they deliver should be integrated with other
healthcare facilities within the system to ensure

that all patients have access to the most modern
health services4.
With regard to hospital services, the assessment of productive performance requires models
that describe the characteristics of these organizations in an abstract, simplified, and systematic
manner, so that they can be understood through
the prism of interest. Models are partial representations of reality constructed for a definite
purpose; however, they should be shaped around
a theory and sufficiently comprehensive to reflect
reality, ensure that results are consistent with the
underlying theory, and serve the desired purpose. Different theories have been used to underpin hospital models depending on the research
aims and the approach adopted. Furthermore,
the specific characteristics of hospitals and the
healthcare services they provide have tended to
limit and hamper the development of comparative research5.
Globalization has stimulated changes in the
transformation process in pursuit of sustainability. Organizations from different sectors, notably
the health sector, have had to change to survive,
with competitiveness becoming dictated by agility, productivity, and quality, or in other words,
efficiency and productive process effectiveness
criteria. With regard to production systems, the
concept of “lean thinking”, coined by a study of
Toyota’s production system, brings numerous
examples of best practices. When applied to production systems, the lean thinking methodology
has a direct influence on planning, scheduling,
production control, and, consequently, operational performance. The lean approach is entirely
related to waste elimination. This production system emerged as a manufacturing system whose
objective is to improve process and operations
through the continual reduction of waste2. Efficiency concerns have been criticized because they
are said to encourage the downsizing of services;
however, when efficiency is a management assessment criterion, it makes sense to use managerial
methods. Technically speaking, the measurement
of indicators is not an insurmountable problem;
however, it depends on institutional policy and is
warranted when it serves decision-making. Otherwise it ends up being an excuse for one-off processes driven by agents outside the sector with little knowledge of the specificities of its processes6.
A study conducted in Italy highlights that at
some point, a hospital goes beyond its optimal
level of efficiency and begins to show diseconomies of scale. Optimum size is found when all
economies of scale have been exploited, without
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inputs, by comparing the efficiency of a specific unit to the performance of a group of similar units carrying out the same work. Units that
achieve efficiency scores of 100 per cent are referred to as efficient units, while those that fail to
achieve 100 per cent are referred to as inefficient
units9.
By determining the DMU that have the best
practices, DEA constructs an empirical production frontier, where a unit’s degree of efficiency
ranges between 0.0 and 1.0 (or 0 and 100 per
cent) depending on its distance from the frontier. Efficiency is measured by applying the Pareto-Koopmans efficient empirical production
function, where units on the frontier are only
truly efficient where a reduction in an input or
increase in an output does not increase another
input or reduce another output11.
The variables needed to calculate the relative efficiency of DMU are classified as inputs
and outputs. Relative efficiency is determined by
the ratio of the weighted sum of the DMU outputs to the weighted sum of the inputs needed
to generate them. These variables are adjusted
using weights calculated by linear programming
with the aim of maximizing the efficiency of each
DMU in relation to the whole12.
There are two more widely used DEA models:
CCR and BCC. The acronym CCR derives from
the names of the authors, Charnes, Cooper, and
Rhodes (1978), who published the first article on
DEA, while the second model is an extension of
the first, developed by Banker, Charnes, and Cooper (1984)13. The distinction between these two
models is that CCR assumes a constant returns
to scale (CRS), whereas BCC considers a variable
returns to scale (VRS). Both models allow managers to assess whether productivity can be increased with a reduction in inputs or an increase
in output. Moreover, by comparing the results of
the CCR and BCC, it is possible to identify problems arising from changes to the scale of production or management14.
The present study analyzed the productive efficiency of teaching hospitals in Brazil, highlighting deficiencies and potentialities and indicating
better ways of streamlining existing resources
guided by the following research question: what
is the hospital technical efficiency score of Brazil’s
general teaching hospitals based on data envelopment analysis? This study therefore sought to
assess the hospital technical efficiency of Brazil’s
teaching hospitals utilizing data envelopment
analysis and adopting the following specific objectives: to identify technically efficient teaching
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creating diseconomies. Hospital administrators
and policy makers should therefore concentrate
on the efficient use of inputs to produce health
care services and be aware that it is possible to
reduce inputs without compromising healthcare. Understanding the key factors that lead to
inefficiency allows hospitals to improve output
without seeking additional inputs, or to maintain
output while reducing excess inputs 7.
One of the challenges of evaluating healthcare management using a deterministic rather
than probabilistic approach is finding appropriate techniques that allow managers to analyze all
aspects involved simultaneously. Data envelopment analysis (DEA) is a widely used methodology for evaluating the productivity and technical
efficiency of organizations that use multiple inputs to provide multiple outputs. The methodology enables the identification of best practices
by estimating frontiers utilizing linear programming8.
DEA was developed by A. Charnes, W. W.
Cooper, and E. Rhodes to assess the efficiency of
not-for-profit and public sector organizations,
later being applied to for-profit organizations.
DEA compares an organization’s service delivery units to its other units in multiple locations,
classifying efficiency according to resource input
and output indices. Multiple input (for example,
hours worked, materials) and output (for example, sales) data are possible and desirable when
measuring unit efficiency. Given the above, the
linear programming model defines the efficiency
margin based on the units that achieve efficiency
scores of 100 per cent. Areas that need improvement are identified by comparing the operational
practices of the efficient units to those of the less
efficient units. Sharing the management practices
of the most efficient units with those of the least
efficient provides an opportunity to improve
these units and increase the overall productivity
of the system9.
DEA is a non-parametric method, that is, it
does not establish an explicit functional form,
but rather explores the relationship between
variables to obtain a comparative measure of
the efficiency of decision making units (DMU)
based on best practices. This technique enables
managers to analyze the relative efficiency of
multiple input and output productive units by
constructing an efficient frontier and identifying
inefficiencies generated by less than adequate decisions and actions10.
DEA seeks to maximize the efficiency of service units, expressed as the ratio of outputs to
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hospitals using the data envelopment analysis
approach; to propose output targets for hospitals
identified as technically inefficient; and to compare technical efficiency according to ownership
(public, private for-profit, private not-for-profit).

Material and methods
A quantitative exploratory study was conducted using freely accessible data from the teaching
hospital database of the country’s national health
information system (DATASUS) collected in May
2017. Purposive sampling was used to achieve a
homogeneous and comparable sample, as established by the DEA methodology. All hospitals on
the National Register of Healthcare Establishments (CNES, acronym in Portuguese) that met
the inclusion criteria described and justified below were included in the study:
1) Non-specialist general teaching hospitals:
specialist hospitals focus on only one specialty,
thereby hindering comparability.
2) Hospitals with over 150 beds (large-sized
special hospitals): to ensure a sample of similar-sized establishments.
3) Hospitals with adult, pediatric, and neonatal intensive care units: to ensure a sample of
hospitals with similar characteristics in terms of
complexity and age groups served.
4) Hospitals with obstetric and psychiatric/
mental health care beds: this criterion considered
shorter hospital stays for deliveries as compared
to long stays for psychiatric/mental health care.
To differentiate this study from other studies,
strict inclusion criteria were proposed, particularly in relation to installed capacity and typology. We also sought to correct limitations observed in the literature, such as the use of number
of hours worked rather than number of professionals, to ensure an interpretation that is closer
to reality. There are few national level studies in
the literature addressing the efficiency of teaching hospitals registered on the CNES, with most
research focusing on university hospitals linked
to the Brazilian Hospital Services Company (EBSERH, acronym in Portuguese).
The application of the DEA model can be
output oriented (to achieve maximum output
while keeping the level of inputs constant) or
input oriented (to reduce inputs to a minimum
while maintaining the same level of output)15.
Using an output maximization format including
the outputs total revenue, number of hospital
admission authorizations (HAAs), number of

inpatient days, and number of high-complexity procedures, this application of the DEA was
oriented to determine which hospital generated
the highest output while maintaining the existing level of inputs and considering a constant returns scale (CCR). This orientation was chosen
primarily due to the lack of capacity of municipal and state level public sector managers when it
comes to the management of internal matters in
contracted hospitals and also owing to resource
scarcity and high demand among SUS users for
tertiary care. Chart 1 shows the variables used to
apply the DEA methodology and the data source
for each variable.
The DEA was performed with MDeap 2 for
Windows using comparable units that carry out
the same functions. The comparison was made to
identify inefficient units singled out for management interventions to improve performance22.
The analysis is based on the principle that
there are a number of decision making units
(DMU) that convert inputs into outputs. Hospitals use doctors, nurses, beds, etc. as inputs to
generate outputs such as admissions. Thus, by
using the data available for these variables for
various hospitals, it is possible to determine the
relative efficiency of the various hospital units by
comparing inputs and outputs. Another important aspect is the difference between outputs and
results. Although the objective of the decision
making units is to achieve results rather than the
mere generation of outputs, the former are more
difficult to assess, given the number of external
factors that can affect results23.
The study was minimal risk because it only
used freely accessible secondary data made available by the DATASUS, thereby dispensing the
need for research ethics committee approval.

Results
In May 2017, Brazil had 5,129 general hospitals registered on the CNES, of which only 389
(7.6%) developed some kind of teaching activity: university facilities (25), isolated higher education facilities (5), auxiliary teaching facilities
(238), and teaching hospitals (121) – the object of study. These 389 hospitals accounted for
28.1% of all clinical and surgical beds and 48.3%
intensive care beds.
After applying the inclusion criteria, the study
population consisted of 29 eligible hospitals belonging to the Center-West, South, Southeast,
and North regions (from a total of 121 teaching
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Orientation
Inputs

Outputs

Variables (annual
total)

Identification of
variable

Data source

Related studies

National Register
of Healthcare
establishments –
CNES16

• Souza et al. (2016)13
• Silva et al. (2017)17
• Silva et al. (2016)18

Total number of SUS DOC HOURS
hospital doctor hours

National Register
of Healthcare
establishments –
CNES16

• Souza et al. (2016)13
• Lins et al. (2007)19
• Silva et al. (2017)17
• Silva et al. (2016)18

Total number of SUS
hospital nurse hours

NUR HOURS
(HIGHER ED)

National Register
of Healthcare
establishments –
CNES16

• Souza et al. (2016)13
• Silva et al. (2017)17
• Silva et al. (2016)18

Total number of
SUS hospital nursing
technician hours

NUR HOURS
(TECH)

National Register
of Healthcare
establishments –
CNES16

• Souza et al. (2016)13
• Lins et al. (2007)19
• Silva et al. (2016)18

Total SUS hospital
revenue

VALUE

Decentralized Hospital
Information System –
SIHD20

• Souza et al. (2016)13
• Lins et al. (2007)19
• Pedroso et al. (2012)10
• Silva et al. (2016)18

Total number of
invoiced HAAs

HAAs

Decentralized Hospital
Information System –
SIHD20

• Silva et al. (2017)17
• Silva et al. (2016)18

Total number of SUS
inpatient days

PERM

Decentralized Hospital
Information System –
SIHD20

• Gonçalves et al. (2007)21

Total number of
SUS high complexity
procedures

HCP

Decentralized Hospital
Information System –
SIHD20

• Souza et al. (2016)13
• Lins et al. (2007)19

Total number of SUS
beds

BEDS

Source: Authors’ elaboration.

hospitals in Brazil). The Northeast Region was
not included because it did not have an eligible
hospital during the study period. Fourteen of the
hospitals were public, four were private for-profit, and 11 private not-for-profit. In the DEA
models, these hospitals are referred to as DMU
and were classified as efficient or inefficient.
Chart 2 presents the efficiency scores of each
hospital. DMUs that achieve an efficiency maximization score of 100 per cent are considered
“efficient”, while those that do not are said to be
“inefficient”. Twelve hospitals were shown to be
on the efficient frontier, or in other words technically efficient, whereas 17 hospitals were off the
frontier. Of these 17 hospitals, DMU 07 (Hospital

São Paulo, the university hospital of the Federal
University of São Paulo – UNIFESP) obtained
the lowest score (0.50).
Table 1 shows the benchmarks for each inefficient unit, where the higher the value, the
stronger the similarity for benchmarking. DMU
16 (Clemente de Faria University Hospital) was
the hospital that was identified as a benchmark
of an inefficient unit most times (12 times) and
obtained the highest score for similarity with
DMU 19 – Hospital Nossa Senhora da Conceição
AS (4.15).
Table 2 shows the estimated output values
needed for each DMU to achieve 100 per cent
efficiency. For example, DMU 01 (Maria Apare-
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Chart 1. Variables used in this study and related studies.
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cida Pedrossian University Hospital) had a revenue of R$14,111,100, processed 9,858 HAAs,
approved 76,558 inpatient days, and performed
1,178 high-complexity procedures. To achieve
100 per cent efficiency, the hospital would need
to increase revenue to R$18,228,600, process
10,048 HAAs, approve 78,034 inpatient days,
and perform 1,201 high-complexity procedures
while maintaining the same level of inputs.Hospital ownership was divided into three categories:
private not-for-profit (11), public (14), and private for-profit (4). The findings show that private-for-profit hospitals were the most efficient
(average efficiency score = 0.95), followed by private not-for-profit (0.93) and public (0.91).

Discussion
The DEA model is a mathematical, non-parametric tool used to measure the efficiency of
productive units called Decision Making Units.
The method uses linear programming to calculate an efficiency index for each DMU and generate an empirical efficient frontier composed of
units that show the best practices (benchmarks)
specific to the study sample. The units on the
frontier are classified as efficient and the other
units as inefficient. The DEA model is appropriate for various inputs and outputs. The efficiency of a DMU is the ratio of its productivity to
that of the most efficient DMU in the dataset24.
However, the results should be interpreted with
caution since being classified as efficient may also
be interpreted as an indicator in the balance between inputs and outputs. Furthermore, achieving a maximum score does not mean the absence
of problems, but rather that the unit produced
more outputs with fewer inputs. Quality was not
measured due to the lack of relevant secondary
data such as information on infection control
and patient safety.
In the DEA model, inefficient units are
benchmarked against efficient units19. The inefficient units can study the absolute values of the
variables of their benchmarks and implement the
necessary changes in order to find their way onto
the efficient frontier. The findings of another
study 13 that measured total efficiency using the
CCR model showed that private hospitals were
more efficient than public hospitals. The same
study highlighted an important limitation in
comparing public and private hospitals, pointing out that the two categories operate under a
different logic. Public hospitals fulfill an import-

ant social function, whereas private hospitals are
guided by the logic of the market, which is very
particular in the case of health services13. Despite
this difference, we understand that this comparison is important given the increasing focus on
SUS privatization. Arguments for and against
privatization are scarce in the current literature
and require further exploration to provide inputs
to inform decision making.
It is also important to highlight that, from a
financial perspective, public hospital staff costs
are not directly related to monthly revenue. Despite this advantage over private for-profit and
not-for-profit hospitals, public hospitals showed
the lowest average efficiency score.
Unlike other studies that have used DEA
methodologies to assess the efficiency of health
services in Brazil, the present study was restricted
to teaching hospitals with similar installed capacity, seeking to enable comparisons between
intrinsically more homogeneous entities. To this
end, we used classic indicators previously used by
similar studies, such as inpatient days and level
of output, bed capacity, and health professional
worked hours.
A significant challenge is how to assess the
operational context of hospitals using quantitative approaches. When it comes to SUS hospitals,
contextual elements like system organization or
disorganization, socio-political context, funding,
time of use, and hospital condition are key contextual elements that can influence performance
and explain certain results found 13.
The study findings show that 59% of the
teaching hospitals have the potential to increase
output maintaining the current level of inputs
by increasing the provision of services to SUS
users. In addition to setting output targets for
inefficient units, DEA indicates benchmarks using more efficient hospitals for benchmarking. In
this way, it is possible to bring the performance
of these establishments closer together, seeking
alternatives to improve resource efficiency and
share success stories.
Although teaching hospitals use more technological resources on average than other SUS
services, medium complexity care – both inpatient and outpatient cases that could be referred
to other facilities within the system – makes
up a large proportion of the services they provide. Performing low complexity procedures in
teaching hospitals has a number of drawbacks,
including: the use of services with high installed
capacity and specialist staff and that are therefore
generally more costly for simple procedures that
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DMU

Hospital name

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Universitário Maria Aparecida Pedrossian
Regional de Mato Grosso do South
Materno Infantil de Brasília
Hospital do Trabalhador
Clínicas da UFMG
Santa Marcelina
Universitário da UNIFESP
Guilherme Álvaro Santos
Clínicas da UNICAMP de Campinas
Conjunto Hospitalar Sorocaba
Clínicas FAEPA Ribeirão Preto
Clínicas Samuel Libânio Pouso Alegre
Clínicas de Uberlândia
Metropolitano Odilon Behrens
Clínicas da UFTM
Universitário Clemente de Faria
Hospital Geral
Irmandade Santa Casa de Misericórdia
Nossa Senhora da Conceição SA
Hospital de Clínicas
Universitário de Santa Maria
São Vicente de Paulo
Universitário São Francisco de Paula
São Lucas da PUCRS
Clínicas Gaspar Viana
Nossa Senhora da Conceição
Universitário São Francisco na Providência
Clínicas de Botucatu
Universitário Regional do Norte do Paraná

Ownership
Private-for-profit
Public
Public
Public
Private-for-profit
Private not-for-profit
Private not-for-profit
Public
Public
Public
Private not-for-profit
Private not-for-profit
Public
Public
Public
Public
Private not-for-profit
Private not-for-profit
Private-for-profit
Private-for-profit
Public
Private not-for-profit
Private not-for-profit
Private not-for-profit
Public
Private not-for-profit
Private not-for-profit
Public
Public

Region Score
CW
CW
CW
S
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
S
S
S
S
S
S
S
S
N
S
SE
SE
S

0.98
0.96
0.89
1.00
1.00
0.96
0.50
0.70
0.93
0.96
0.95
1.00
0.85
0.96
0.83
1.00
1.00
1.00
0.83
1.00
0.76
1.00
0.81
1.00
1.00
1.00
1.00
0.93
0.96

Efficient
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
No

Source: Authors’ elaboration.

could be better performed at other levels of care;
patients seeking continuing care in teaching hospitals to treat basic health problems are forced to
make frequent trips outside their municipality
of residence because these facilities are usually
located in major urban centers in larger municipalities; and, finally, low complexity cases take
up appointments that would otherwise be used
for high complexity cases, leading to waiting lists
and suppressed demand, delaying treatment and
jeopardizing patients’ health4.
In addition to stimulating reflection on health
system financing, the above considerations on
technical efficiency in teaching hospitals contribute to the emerging discussion surrounding
the use of existing resources and methodologies
that help to identify alternatives to widen access

to health services at all levels of care. The findings
of this study can help inform the implementation
of wider control mechanisms and health service
evaluation and provide valuable information to
local health managers on the current output of
large public, private, and not-for-profit teaching
hospitals in Brazil.

Final considerations
Efficiency lies at the top of the agenda of health
managers and the DEA technique enables managers to arrive at a consensus and identify priorities, strengthening its effectiveness with value judgments and interaction with experts. The
present study demonstrates that DEA has the
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Chart 2. Relative efficiency scores.
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Table 1. Benchmarks for inefficient hospitals.
DMU
01
02
03
06
07
08
09
10
11
13
14
15
19
21
23
28
29
Qty.

04
0.39
0.11
0.42
0.04
0.36
6

05
0.17
1

12
0.12
0.15
0.17
0.38
4

16
0.43
0.89
0.05
0.79
0.57
1.18
0.19
1.81
4.15
0.12
0.82
0.33
12

17
0.68
0.49
1

18
0

20
0.22
1

22
0.31
0.53
0.27
0.25
0.35
6

24
0.05
0.16
1.01
1.84
1.01
0.19
1.45
1.01
0.74
0.17
1.13
0.37
11

25
0.46
0.45
0.53
0.05
0.25
0.32
0.15
0.18
0.59
0.06
0.01
10

26
0.11
2.08
0.2
3

27
1

Source: Authors’ elaboration.

Table 2. Output targets for inefficient DMUs.

OUTPUTS
DMU

REVENUE

01
02
03
06
07
08
09
10
11
13
14
15
19
21
23
28
29

R$ 14,111,100 R$ 18,228,600
R$ 25,684,300 R$ 26,635,300
R$ 17,629,200 R$ 31,170,100
R$ 72,883,200 R$ 76,061,900
R$ 40,899,600 R$ 83,854,200
R$ 11,121,400 R$ 17,101,300
R$ 76,503,800 R$ 82,182,800
R$ 22,942,500 R$ 24,606,100
R$ 99,941,700 R$ 105,425,000
R$ 54,831,200 R$ 64,291,200
R$ 40,530,100 R$ 42,071,600
R$ 29,956,300 R$ 36,198,700
R$ 60,871,000 R$ 95,456,400
R$ 17,344,400 R$ 38,847,900
R$ 10,923,600 R$ 13,758,000
R$ 54,831,200 R$ 58,691,400
R$ 27,699,900 R$ 28,839,000

Achieved

Source: Authors’ elaboration

Target

HAAs

DAYS

HCP

Achieved

Target

Achieved

Target

Achieved

Target

9,858
15,317
16,838
27,957
18,323
8,637
29,799
12,891
39,868
21,408
24,051
11,991
35,335
12,235
6,768
23,577
13,758

10,048
15,884
18,839
29,176
37,197
12,403
32,011
15,500
42,056
25,782
25,227
14,490
63,184
16,102
9,964
25,237
15,078

76,558
112,668
76,109
192,374
124,852
57,083
178,978
109,221
233,070
143,886
155,031
81,178
334,853
97,494
54,487
135,712
87,687

78,034
116,839
85,152
200,764
248,001
81,972
192,264
114,264
247,788
168,711
160,927
98,094
402,519
128,306
67,061
145,266
91,293

1,178
1,365
12
5,427
3,667
436
5,746
1,217
9,086
4,378
799
1,831
4,517
2,423
323
4,551
1,833

1,201
1,708
2,459
7,135
7,284
1,412
8,294
1,273
9,585
6,121
3,199
3,214
6,178
3,189
697
5,139
2,326
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inputs and outputs. Inappropriate measures can
produce biased and inconsistent results. The current literature suggests outputs such as number
of admissions and number of patient days or
hospital discharges, largely ignoring the severity of the patient’s health condition and service
quality. Many studies on the productive performance of hospitals express this limitation as the
lack of available data5.
The main limitation of this study relates to
the reliability of the DATASUS data, given that
this depends on the data entry of individual hospitals, which often lacks appropriate inspection
and auditing to ensure data validity. Thus, the
dataset may not fully reflect actual hospital efficiency due to possible deficiencies in data entry.
Another limitation is the lack of available data on
service quality. This data is important for a more
detailed analysis of output in both inpatient and
outpatient services. Future studies on the technical efficiency of teaching hospitals should encompass other important dimensions such as
regulation, financing, incentives, contracting
models, and epidemiological profiles.
The study findings suggest that DEA has potential for assessing technical efficiency in hospital settings in relation to operational capacity.
Since the present study used a national sample,
we used variables with publicly accessible data
sources, which unfortunately lack information
on service quality in the SUS. The results are specific to the particular study context and should
not be extrapolated to other situations.
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potential to become a key tool for evaluating
services and assist in decision making in the area
of health. To this end, a feasible path is to bring
epidemiology in health services and operational
research closer together25.
Our findings demonstrate the potential benefits of using DEA to evaluate government programs and policies, set legally binding targets,
prioritize corrective actions, etc., in so far as it
identifies the gaps and level of effort necessary
for each variable to attain efficiency. Moreover,
the technique is neutral and welcomes the possible and desirable participation of managers
and other agents in the assessment process. This
participation is desirable in view of the SUS’s
complex governance structure. Finally, it allows
the determination and rating of potential paths
to the efficient frontier for the purposes of monitoring proposed objectives10.
The current reality in Brazil increases in
spending out of the question, meaning that it
is increasingly necessary to conduct evaluations
based on available resources with the aim of maximizing service output, both in more developed
regions and in areas that lack adequate facilities.
Give Brazil’s vast size, it is necessary to correct
systemic failures, formulating health policies and
health teams so that they do not remain inoperative due to bureaucratic abuse and have the power
to combat social inequalities at national, state,
and local level1.
One of the difficulties in assessing the technical efficiency of hospitals is the selection of
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