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ABSTRACT

OBJECTIVE: To analyze if size, administrative level, legal status, type of
unit and educational activity influence the hospital network performance in
providing services to the Brazilian Unified Health System.

METHODS: This cross-sectional study evaluated data from the Hospital
Information System and the Cadastro Nacional de Estabelecimentos de Saude
(National Registry of Health Facilities), 2012, in Sao Paulo, Southeastern
Brazil. We calculated performance indicators, such as: the ratio of hospital
employees per bed; mean amount paid for admission; bed occupancy rate;
average length of stay; bed turnover index and hospital mortality rate. Data
were expressed as mean and standard deviation. The groups were compared
using analysis of variance (ANOVA) and Bonferroni correction.

RESULTS: The hospital occupancy rate in small hospitals was lower than
in medium, big and special-sized hospitals. Higher hospital occupancy rate
and bed turnover index were observed in hospitals that include education in
their activities. The hospital mortality rate was lower in specialized hospitals
compared to general ones, despite their higher proportion of highly complex
admissions. We found no differences between hospitals in the direct and
indirect administration for most of the indicators analyzed.

CONCLUSIONS: The study indicated the importance of the scale effect
on efficiency, and larger hospitals had a higher performance. Hospitals that
include education in their activities had a higher operating performance,
albeit with associated importance of using human resources and highly
complex structures. Specialized hospitals had a significantly lower rate of
mortality than general hospitals, indicating the positive effect of the volume
of procedures and technology used on clinical outcomes. The analysis related
to the administrative level and legal status did not show any significant
performance differences between the categories of public hospitals.

DESCRIPTORS: Hospital Services. Health Services Evaluation.
Indicators of Health Services. Hospital Units. Unified Health System.
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INTRODUCTION

An aging population and the adoption of nonsubsti-
tutable technology in health are the reason for contin-
uous spending increases in this sector.* Despite these
increases in spending, there is an large gap between the
best existing practices and the treatment that the patient
actually receives.!! Despite these spending increases,
the resources directed towards the health system are
limited, and the population will not accept increasing
taxes as the only way to finance this system.

Despite the emphasis given towards reorganizing the
health care model in the Brazilian Unified Health System
(SUS), the main focus of care remains on the hospitals.
The hospital sector performs virtually all hospitaliza-
tions in Brazil and is also responsible for a quarter of
outpatient consultations and almost 80.0% of cases of
patients requiring emergency or immediate medical
attention. This sector accounts for an estimated 67.0% of
all spending in health care.® Hospitals meets the demands
of higher hierarchy, but also serves as an important point
for health care access and follow-up. Performance eval-
uation has been growing in recent years as a result of
the high cost and the possible opportunity to reallocate
savings to other parts of the system.*

Data from international literature show that mean inef-
ficiency stands at between 13.0% and 59.0%.%'° A study
from the United States estimated that approximately
3.0% of the Gross Domestic Product of the Country
was wasted due to inefficiency in the hospital network.’
Despite significant amounts having been spent on inpa-
tient activities in Brazil, there do not seem to have
been any reflected improvement in results regarding
the population’s health when it is compared to other
countries that have spent similar amounts, in some cases
they are even poorer. The Performance Assessment Tool
for Quality Improvement in Hospitals project recom-
mends that hospital performance be evaluated consid-
ering dimensions such as clinical effectiveness, patient
safety and focus, efficiency, training for health profes-
sionals and clinical governance.'” However, hospital
performance is difficult to measure due to the lack of
data referring to conditions prior to hospitalization and,
therefore, performance assessment usually revolves
around studying variables related to patient movement
and hospital bed use.'

The objective of this study was to examine whether
size, administrative level, legal status, unit type or
educational activity have any influence on the hospital
network’s performance in providing services to the
health system.

METHODS

Data from the state of Sao Paulo, Southeastern Brazil,
from January to December 2012 were analyzed
during this cross-sectional study, based on informa-
tion available from the Hospital Information System
of the SUS (SIH-SUS) and from the Cadastro
Nacional de Estabelecimentos de Saude (CNES —
Brazilian National Registry of Health Facilities). The
SIH-SUS provided information regarding the Hospital
Admission Authorization (HAA) such as hospital
outputs, external transfers, number of inpatient days,
deaths, and HAA value paid. The CNES provided
information pertaining to December 2012 regarding
human resources, hospital beds and characteristics of
the health care facilities.

The scope of these databases is suitable for hospital
performance assessment and for decision-making
guidance in health.® However, the possibility of data
being added or deleted, possible under-reporting and
high percentage of non-reporting, the possibility of
errors made during data collection and the inaccurate
or incomplete completion of information are among
the main limitations present when handling these data-
bases.’ In addition, the HAA instrument need to be
more rigorously epidemiological due to it having been
conceived for billing purposes. These databases do not
provide access to internal characteristics or information
regarding the hospitals, and there is a shortage of clin-
ical data that could make better comparisons of results
among hospital providers possible.®

The main chosen indicators are related above all to
the following structure and processes: percentage of
specialized beds; ratio of hospital staff per bed; propor-
tion of high complexity hospital outputs; mean HAA
value paid; bed occupancy rate; mean length of stay;
bed turnover index; hospital output percentage by
external transfer; and hospital mortality rate.

Bed availability in the SUS was used as a refer-
ence to calculate indicators related to the quantity of
beds, which made it possible to cross-check current
SIH-SUS information, both for private and public
hospitals that eventually allocated part of their facili-
ties to private care. As regards the hospital staff per
bed indicator, the ratio between the total number of
professionals and available hospital beds were consid-
ered, which was due to the impossible task of deter-
mining the exact availability of each professional
involved in the SUS.

2 Towers Watson. 2010 Health Care Cost Survey: Workforce Health: new deal, new dividend: 21st annual U.S. results report. [cited 2015 Feb 8].
Available from: http:/www.towerswatson.com/en/Insights/IC-Types/Survey-Research-Results/2010/02/2010-Health-Care-Cost-Survey

b Instituto Brasileiro de Geografia e Estatistica. Estatisticas da satide: Pesquisa de Assisténcia Médico-sanitdria. Rio de Janeiro (R]); 2009.

¢ Wolff LDG. Um modelo para avaliar o impacto do ambiente operacional na produtividade dos hospitais brasileiros. [thesis]. Florianépolis

(SC): Universidade Federal de Santa Catarina; 2005.
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More detailed analysis was performed on the main
selected hospital indicators, which was achieved by exam-
ining the calculation method and any possible limitations.

The percentage of specialized beds demonstrates the
high complexity and resolvability (intensive care,
intermediaries and isolation) in the area of avail-
able beds.! By aggregating the different types of beds
under the same nomenclature, extreme values for one
of these categories can determine disparate values for
the indicator.

Regarding the indicator hospital staff per bed, insti-
tutions with a lower hospital staff per bed ratio are
generally more productive.'® However, this may in turn
indicate a lower quality in care. This indicator may
be influenced by the level of technology employed,
the outpatient care burden and dehospitalization
programs.'>'® Among the calculation limitations for
the indicators are the possible imprecise nature of
information from the CNES and its wide variety of
records, which might include outsourced labor or not,
and the liberal nature of the relationship with doctors
at certain institutions.

The percentage of high complexity hospital outputs
makes it possible to compare hospitals according to the
complexity of the diagnoses and treatments provided.
The complexity of the patient is generally influenced by
gender, age group, primary and secondary diagnoses,
admission and output type and the need to perform
surgical procedures.? The complexity of the procedures
performed, considered for this study, were only those
as stated by the SUS Table of Procedures, Medicines,
Orthotics, Prosthetics, and Special Materials.

The mean HAA value paid represents the mean cost of
each hospitalization. Despite being recognized as an
important payment mechanism, the HAA value does
not always have a direct relationship to costs incurred
during health service provision.® Having a robust infor-
mation system that could properly determine costs
would be indispensable in Brazil.

The bed occupancy rate represents the degree to which
available beds are used, thus, very low values are gener-
ally associated with lower efficiency levels. However,
high rates may indicate a high prevalence of comor-
bidities, low resolvability, low emergency resource
reserve or an imbalance between supply and demand.®
Furthermore, as indicators regarding bed utilization

are closely related to each other, bed occupancy rate
can be influenced by mean length of stay and the bed
turnover index.f

The mean length of stay represents the time spent
hospitalized.¢ This indicator usually varies according
to the diagnosis and profile of the patient, technological
development, and payment mechanisms.® Payments
per procedure generally encourage stay periods to be
reduced, an opposite situation to when it is paid for
on a per day basis. Theoretically, the higher the mean
stay length, the greater the consumption of resources
and the lower the productivity. Longer periods can be
associated with hospital infections, as well as social
factors and administrative issues — delays in imple-
menting procedures and lack of additional or spare
beds. However, shorter hospitalization periods can be
associated with early discharges, early external trans-
fers, unexpected deaths and low resolvability that result
in early patient discharge.®

The bed turnover index represents the extent to which
the capacity of which is being used, expressed by the
number of hospitalizations per bed in a given period.
Although this may be considered one of the main indi-
cators for productivity and efficiency, high values may
indicate rehospitalizations, unnecessary hospitaliza-
tions or early discharges.®

The hospital output percentage by external transfer indi-
cates the percentage of hospital outputs that are a result
of referrals to other institutions.¢ High values usually
point to low resolvability and a lack of structure that is
necessary for appropriate patient treatment.

The hospital mortality rate measures the proportion
of patients who die during hospitalization.® This indi-
cator reflects the patient’s general state, complexity of
the cases, resolvability and quality of care provided.'
The hospital mortality rate can also be associated with
hospital reservation access and rates, admission type
(emergency or voluntary), early discharges and severe
cases being transferred to other institutions. The inverse
relationship between volume of procedures and deaths
is recognized, which suggests the benefits of special-
izing in a small number of diagnostics and using deter-
mined technologies regarding the clinical outcome.!
However, one limitation of this study was that standard-
izing the indicator according to demand characteristics
and social factors was not possible, which is a required
procedure in possible developments of this study.

4 Ministério da Satde, DATASUS. Cadastro Nacional de Estabelecimentos de Satide — CNES. Notas técnicas. Brasilia (DF); s.d [cited 2015 Jun 11].
Available from: http://tabnet.datasus.gov.br/cgi/cnes/%5CNT_Estabelecimentos.htm )
¢ Marinho A, Moreno AB, Cavalini LT. Texto para discussdo n° 848. Avaliagdo descritiva da rede hospitalar do Sistema Unico de Satde (SUS).

Instituto de Pesquisa Econdmica Aplicada. Rio de Janeiro (R)); 2001.

fRotta C. Utilizagao de indicadores de desempenho hospitalar como instrumento gerencial [thesis]. Sdo Paulo (SP): Faculdade de Sadde

Publica da Universidade de Sao Paulo; 2004.

& Ministério da Sadde, Secretaria de Assisténcia a Satde, Departamento de Sistemas e Redes Assistenciais. Padronizagdo da nomenclatura do
censo hospitalar. 2.ed. rev. Brasilia (DF); 2002 [cited 2015 Jun 11]. (Série A. Normas e Manuais Técnicos). Available from: http:/bvsms.saude.

gov.br/bvs/publicacoes/padronizacao_censo.pdf



Five hundred and thirty three (533) hospitals in Sao
Paulo that had beds available to the SUS that had HAA
in 2012 were included in the selection process of this
study. Facilities that were only open for daytime prac-
tice were excluded. The defined study categories based
on information from the National Registry of Health
Facilities were as follows:

*  Hospital size: small-sized (up to 50 beds), medium-sized
(51 to 150 beds), large-sized (151 to 500 beds), and
special-sized (up to 500 beds);

*  Administrative level: state, municipal and private;
* Type of unit: specialized hospital and general hospital;

* Legal status: direct administration, indirect adminis-
tration, private for-profit and private non-profit; and

* Educational activity: educational activity present
(university unit, isolated upper school unit and edu-
cational aid unit) and no educational activity present.

Descriptive statistical data were presented according
to mean and standard deviation for continuous and
proportional variables. Normal distribution was proven
by the Shapiro-Wilkinson test. The comparison of the
differences between the means, which involved two or
more groups, was performed using analysis of variance
(ANOVA), while observing the equality of variances
premise (Bartlett test). The differences between the
means in the groups were evaluated while considering
the Bonferroni correction, since multiple tests were
performed to test each pair of means in the subgroups.

Statistical analysis was performed in the Stata, version
12.1 software (StataCorp, TX, USA).

RESULTS

The mean number of beds in hospitals in Sao Paulo that
provided care for the SUS was 140.9. Around 6.9% of
these beds were classified as additional, and the ratio
of hospital staff per bed was 2.1. The mean bed occu-
pancy rate was 52.2%, a result that is associated with
a 7.2-day mean length of stay and a turnover rate of
39.1 outputs per bed in that year. The mean HAA value
paid showed no association with the proportion of high
complexity hospital outputs (adjusted R2=0.0302). The
mean hospital mortality rate was 3.7%. The mortality
rate showed no association with productivity indicators
such as bed occupancy rate (adjusted R>=0.0018) and
bed turnover index (adjusted R? = 0.0090), indicating
that greater efficiency is not related with poor quality.

Hospital structure indicators showed higher results
(mean number of beds, percentage of specialized beds,
greater complexity outputs, mean HAA value paid and
ratio of hospital staff per bed) at larger facilities. Higher
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bed occupancy rate and mean length of stay were asso-
ciated with large-sized hospitals. Bed occupancy rate
was significantly lower in small hospitals (33.1%) than
in medium (51.5%), large (69.5%) and special-sized
(76.0%) hospitals. Hospitals with up to 50 beds had a
mean length of stay of 3.7 days. Medium (6.9), large
(10.6), and special-sized (13.6) facilities had a consid-
erably longer mean length of stay. No differences were
found between large and special-sized hospitals for
most of the indicators selected, which indicates possible
homogeneity (Table 1).

Municipal and private hospitals were classified mostly
as small (38.5% and 34.0% respectively) and medium
(32.1% and 38.5%), whereas state hospitals were
mostly large (60.3%).

Private hospitals had less available human resources
per bed than public hospitals; no significant difference
was observed between municipal and state hospitals.

State hospitals had the highest bed occupancy rate
(65.7%) and mean length of stay (9.8 days). Part of this
longer stay can be explained by the lower level of refer-
rals to other institutions and the increased complexity
of the procedures performed. The turnover rate for the
administrative level did not vary (Table 2).

Private hospitals had a lower hospital mortality rate than
public hospitals. It was not possible to identify any differ-
ences between state and municipal hospitals (Table 2).

No significant differences were observed between
hospitals with direct or indirect administration for
indicators regarding the percentage of additional beds,
percentage of highly complex procedures, mean HAA
value paid, ratio of hospital staff per bed, bed occu-
pancy rate, mean length of stay, bed turnover index
and hospital mortality rate (Table 3).

Nonprofit hospitals had a shorter length of stay (6.5
versus 19.0 days), a higher bed turnover index (39.8
versus 15.0) and higher hospital mortality rate (3.7%
versus 0.6%) than for-profit hospitals. No significant
difference was found in the percentage of additional
beds, percentage of high complexity outputs, mean
HAA value paid, ratio of hospital staff per bed, and
bed occupancy rate among the private groups (Table 3).

Educational activities were most present in large-sized
hospitals (56.5%). The mean number of beds in these
hospitals was 278.8, which is considerably higher than
the mean number of beds in hospitals that have not
developed educational activities (114.7). Hospitals that
developed these activities also had a higher percentage
of additional beds, higher proportion of high complexity
hospital outputs (9.7% versus 1.6%), a higher mean
HAA value paid, and higher ratio of hospital staff per
bed (Table 4).
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Table 1. Hospital indicators by size. Sao Paulo, SP, Southeastern Brazil, 2012.

o Small size  Mediumsize Largesize  Special size Total
Hospital indicators p
Mean (SD) Mean (SD) Mean (SD)  Mean (SD) Mean (SD)
Number of hospitals 161 193 164 15 533 -
Indicators
Mean number of hospital beds 329(11.1) 91.7(28.0) 244.4(77.8) 801.3(286.1) 140.9 (156.0) < 0.001
Percentage of specialized beds (%) 1.54.4) 6.9 (9.6) 11.2 (9.5) 16.5(17.8) 6.9 (9.6) < 0.001*
Proportion of high complexity outputs (%) 1.1(5.7) 1.1(5.7) 4.7 (8.9) 17.4 (19.4) 2.9(8.0) < 0.001
Mean HAA value paid (R$) 827.55 841.77 1,439.09 2,587.20 1,070.39 0.032
(4,969.16)  (1,130.46) (1,434.73) (1,684.23) (2,955.75)
Ratio of hospital staff per bed 0(2.8) 9(1.4) 2.5(1.8) 3.5(2.4) 2.12.1) 0.001*
Ratio of hospital staff per occupied bed 14.9(59.5) 11.8(72.1) 4.9 (10.0) 5.0(3.4) 10.4 (54.7) 0.392
Bed occupancy rate (%) 33.1(20.4) 51.5(25.00 69.5(21.1) 76.0 (18.9) 52.2(26.7) <0.001*
Mean length of stay 7 (3.1) 9(7.8) 10.6 (9.2) 13.6 (9.7) 2(7.9) <0.001*
Bed turnover index 38.7(26.1) 409(0.5) 383(21.00 29.4(15.7) 39.1 (22.4) 0.228
Percentage of external transfers (%) 7(4.7) 72.7) 1.6(1.8) 1.2(1.2) 9(3.4) <0.001*
Hospital mortality rate (%) 5(3.5) 5(2.8) 4.13.1) 3.6(2.5) 7 (3.1 0.229

HAA: Hospital Admission Authorization

* There was no significant observed difference between the large and special-sized facilities for this indicator (p > 0.05)

during this group analysis (Bonferroni).

Table 2. Hospital indicators for the administrative level. Sao Paulo, SP, Southeastern Brazil, 2012.

o State Municipal Private Total
Hospital indicators p
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Number of hospitals 78 78 377 533 -
Indicators
Mean number of hospital beds 249.2 (219.4) 106.2 (89.4) 125.7 (141.5) 140.9 (156.0) < 0.001°
Percentage of specialized beds (%) 12.7 (12.7) 8.4 (8.6) 5.3 (8.5) 6.9 (9.6) < 0.001
Proportion of high complexity outputs (%) 6.2 (11.8) 0.8 (2.9) 2.6 (7.6) 2.9 (8.0) < 0.001°
Mean HAA value paid (R$) 1,223.03 613.04 1,133.42 1,070.39 0.326
(1,029.75) (250.34) (3,475.48) (2,955.75)
Ratio of hospital staff per bed 1(1.6) 3.5(2.0) 6 (2,0) 12.1) < 0.001°
Ratio of hospital staff per occupied bed 33.7) 9.2 (13.0) 11.8 (64.7) 10.4 (54.7) 0.620
Bed occupancy rate (%) 65.7 (19.3) 54.2 (26.0) 49.0 (27.3) 52.2 (26.7) < 0.001°
Mean length of stay 8 (8.5) 6 (2.4) 3(8.3) 2 (7.9) < 0.001
Bed turnover index 38.5(21.5) 43.7 (18.0) 38.5(21.5) 39.1 (22.4) 0.145
Percentage of external transfers (%) 7 (1.7) 0 (5.6) 7 (2.9) 9(3.4) < 0.001
Hospital mortality rate (%) 8(2.8) 8 (3.0) 5(3.2) 7 (3.1) 0.004>

HAA: Hospital Admission Authorization

 There was no significant observed difference between the municipal and private facilities for this indicator (p > 0.05)

during this group analysis (Bonferroni).

b There was no significant observed difference between the municipal and state facilities for this indicator (p > 0.05) during

this group analysis (Bonferroni).

Even a higher bed occupancy rate (63.3%) and a higher
bed turnover index (43.6) were observed in hospitals
that had educational activity. But we found no signifi-
cant differences between the groups for the mean length
of stay and hospital mortality rates (Table 4).

The bed occupancy rate was higher in specialized hospi-
tals (75.2%) compared with general hospitals. However,
the turnover rate of these was lower (24.3) due to the
greater length of stay (18.4 days) at the specialized
institutions (Table 5).
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Direct Indirect Non-profit  For-profit Total
Hospital indicators administration administration ~ status status p
Mean (SD) Mean (SD)  Mean (SD)  Mean (SD) Mean (SD)
Number of hospitals 124 32 355 22 533 -
Indicators
Mean number of hospital beds 160.4 244.9 119.8 220.4 140.9 <0.001°
(133.0) (298.4) (138.3) (161.8) (156.0)
Percentage of specialized beds (%) 10.1 (11.4) 12.6 (9.6) 5.3(7.9) 6.1 (15.1) 6.9 (9.6) < 0.0012bc
Proportion of high complexity outputs (%) 3.1(8.7) 4.8 (10.0) 2.5(7.0) 4.2 (13.8) 2.9 (8.0) 0.354
Mean HAA value paid (R$) 873.17 1,091.89 1,068.28 2,184.69 1,070.39 0.299
(717.98) (1,083.08)  (3,488.08)  (3,153.72) (2,955.75)
Ratio of hospital staff per bed 3.2(1.8) 3.6 (1.7) 1.7 (2.0 1.0 (1.9 2.1(2.1) <0.001%¢
Ratio of hospital staff per occupied bed 7.7 (10.8) 5.5(2.7) 8.3 (40.9) 67.8(207.8) 10.4 (54.7) < 0.001>
Bed occupancy rate (%) 57.2 (23.8) 70.5 (19.7) 48.3 59.7 (41.4) 52.2(26.7) <0.0012¢
(26.2)
Mean length of stay 7.4(7.1) 6.5 (4.9) 6.5(7.5) 19.0(11.9) 7.2(7.9) <0.001%b
Bed turnover index 39.4 (20.5) 47.5(16.3) 39.8 15.0(15.2)  39.1 (22.4) <0.001*P
(22.9)
Percentage of external transfers (%) 3.3 (4.6) 3.7 (3.7) 2.8 (3.0 0.8 (1.1) 2.9 (3.4) 0.009*>
Hospital mortality rate (%) 4.1 (3.0) 4.9 (2.9) 3.7 (3.2) 0.6 (1.1) 3.7(3.1) <0.0012>

HAA: Hospital Admission Authorization

2 There was no significant observed difference between the direct and indirect administration facilities for this indicator

(p > 0.05) during this group analysis (Bonferroni).

b There was no significant observed difference between the direct administration and the non-profit facilities for this

indicator (p > 0.05) during this group analysis (Bonferroni).

< There was no significant observed difference between the for-profit and non-profit facilities for this indicator (p > 0.05)

during this group analysis (Bonferroni).

The hospital mortality rate was considerably lower in
the specialized hospitals (0.9% versus 4.4% in general
hospitals). This result proved to be consistent despite
the higher percentage of high complexity hospitaliza-
tions and lower percentage of external transfers at such
facilities (Table 5).

DISCUSSION

Most Brazilian hospitals are known for being small-
sized and located in Brazil’s countryside.'® These hospi-
tals are considered inefficient, despite their decentral-
ized and regionalized position.® Many small-sized facil-
ities operate on the descending part of the mean cost
curve, which allows them increased returns of scale and
the leeway to reduce their fixed costs with increased
volume of patients.h

In contrast, large-sized hospitals have greater returns
of scale as a result of their higher volume of patients
and lesser uncertainty that is inherent to resource provi-
sion.* These hospitals have higher occupancy rates and
require less reservations for busy periods. In addition,
these hospital are in a stronger position in relation to

bargaining power with suppliers, and are often more
efficient through their specialization in certain diag-
noses and procedures.* However, hospitals that are even
larger experience diseconomies of scale, as hospitals
that have already reduced their fixed costs and increased
their number of patients may result in higher spending
and reduced efficiency.”

In this study, bed movement indicators highlighted the
relevance of the scale effect for operational perfor-
mance, meaning that medium and large-sized hospitals
have the best results for these process indicators. Large
and special-sized hospitals were similar regarding the
selected indicators, which indicates a possible homo-
geneity between these groups. To have benefits from
economies of scale, hospitals must operate with an ideal
number of between 100 and 450 beds. The cost curve
for hospitals is “U” shaped, in which the intermediate
level, with approximately 230 beds, tends to be the
most efficient.? Thus, small-sized hospitals are always
having to redefine their practices. Ministerial policies
encourage bed closures that give priority to standing
care and encouraging referral and counter-referral prac-
tices according to the level of complexity.'® Establishing

" Proite A, Souza MCS. Eficiéncia técnica, economias de escala, estrutura da propriedade e tipo de gestao no sistema hospitalar brasileiro. In:
Anais do Encontro Nacional de Economia da Associagdo Nacional de Centros de P6s-Graduagao em Economia; dez. 2004; Jodo Pessoa (PB). 32.
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Table 4. Hospital indicators for educational activity. Sao Paulo, SP, Southeastern Brazil, 2012.

o Educational activity No educational activity Total
Hospital indicators p
Mean (SD) Mean (SD) Mean (SD)
Number of hospitals 85 448 533 -
Indicators
Mean number of hospital beds 278.8 (254.4) 114.7 (11.8) 140.9 (156.0) < 0.001
Percentage of specialized beds (%) 14.6 (11.0) 5.4 (8.5) 6.9 (9.6) < 0.001
Proportion of high complexity outputs (%) 9.7 (12.7) 1.6 (5.9) 2.9 (8.0) < 0.001
Mean HAA value paid (R$) 2,291.59 838.68 1,070.39 < 0.001
(6,840.40) (1,125.79) (2,955.75)
Ratio of hospital staff per bed 3.4(1.8) 1.9 (2.0) 12.1) < 0.001
Ratio of hospital staff per occupied bed 19.9 (104.7) 8.6 (38.4) 10.4 (54.7) 0.082
Bed occupancy rate (%) 63.3 (24.3) 50.1 (26.7) 52.2 (26.7) < 0.001
Mean length of stay 8 (5.3) 3(8.3) 2(7.9) 0.581
Bed turnover index 43.6 (20.1) 38.3 (22.7) 39.1 (22.4) 0.043
Percentage of external transfers (%) 6(2.1) 2 (3.6) 9 (3.4) < 0.001
Hospital mortality rate (%) 2(3.2) 6 (3.1) 73.1) 0.114
HAA: Hospital Admission Authorization
Table 5. Hospital indicators by type of unit. Sao Paulo, SP, Southeastern Brazil, 2012.
o General hospital Specialized hospital Total
Hospital indicators p
Mean (SD) Mean (SD) Mean (SD)
Number of hospitals 430 103 533 -
Indicators
Mean number of hospital beds 130.0 (157.1) 186.3 (143.1) 140.9 (156.0) 0.001
Percentage of specialized beds (%) 7.5(9.7) 4.3 (8.4) 6.9 (9.6) 0.002
Proportion of high complexity outputs (%) 2.4 (6.7) 4.8 (11.8) 2.9 (8.0) 0.006
Mean HAA value paid (R$) 879.14 1,868.80 1,070.39 0.002
(1,249.92) (6,180.44) (2,955.75)
Ratio of hospital staff per bed 2 (2.0) 1.8 (2.1) 12.1) 0.042
Ratio of hospital staff per occupied bed 11.7 (60.4) 5.0 (13.5) 10.4 (54.7) 0.262
Bed occupancy rate (%) 46.7 (23.7) 75.2 (26.4) 52.2 (26.7) < 0.001
Mean length of stay 6 (3.7) 18.4 (10.5) 2(7.9) < 0.001
Bed turnover index 42.7 (21.5) 24.3(19.8) 39.1 (22.4) < 0.001
Percentage of external transfers (%) 4 (3.6) 9(1.3) 9(3.4) < 0.001
Hospital mortality rate (%) 4 (2. 9 (2.4) 7 (3.1) < 0.001

HAA: Hospital Admission Authorization

inter-municipal health partnerships between small
municipalities can lead to agreements to construct
regional systems.’

In addition to potential economies of scale related to
the size and the number of patients, there is a direct
relation between volume of procedures and quality
of care. Hospitals that perform certain procedures
with more often and employ certain technologies
have lower mortality rates.' This study showed that
the ‘type of unit’ group was most closely associ-
ated with hospital mortality rate. These results were

observed to be significantly lower than in specialized
hospitals compared with general hospitals, despite
the higher percentage of high complexity hospital-
izations and the lower percentages of transfers than
other facilities.

Type of unit can also affect the operational result. The
bed occupancy rate was higher for specialized hospi-
tals. However, due to the longer lengths of stay at these
institutions, the turnover rate was considerably lower.
Excessive treatment and high mean staying periods in
specialized hospitals, which may impact performance,



is common.! In contrast, general hospitals usually
provide emergency or immediate medical attention
that negatively affect performance, which is due to
the seriousness of the cases and the larger number of
deaths." In addition, general hospitals are often unable
to provide appropriate therapies for diverse specialties
and are required to refer patients to other institutions."
Thus, there must be an optimum level of expertise asso-
ciated with higher performance levels."

The administrative level also has a relationship with
performance. Public hospitals tend to maximize the
social benefit of the services provided while private
hospitals tend to maximize profit.!" For-profit private
hospitals also tend to become more and more specialized,
particularly regarding high-cost procedures, as they are
better remunerated by the system.” However, this study
found no significant difference between mean HAA value
paid to public or private hospitals. Moreover, no asso-
ciation between mean HAA value paid and the propor-
tion of high complexity outputs were found. Statistical
analysis showed that the groupings used in this study do
not adequately explain the results from the mean HAA
value paid indicator. Other factors must be related to the
health system’s remuneration of procedures.

Authors affirm that the competition between health
providers is associated with better performance.!
However, the SUS establishes physical and financial
ceilings for hospitals, according to size and historical
care production information.c This can prevent certain
hospital from increasing the volume of the services it
provides and reaching a high level of productivity. As a
result, competition only usually exists for certain more
profitable services, albeit only occasionally.

Hospital performance in the Brazilian Health System
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Education usually has an impact on hospital
performance. Facilities that provide education usually
have a high ratio of professionals to beds, principally
because of the medical teachers and resident doctors.
Having residents at a hospital can have negative effects
on efficiency, since medical training requires the time
and dedication of other medical professionals at the
hospital, in addition to requiring more tests and proce-
dures.’ The group characterized by educational activi-
ties had the greatest association with the hospital staff
per bed indicator during this study. However, educa-
tion was related to better operational performance
that was expressed by a higher bed occupancy rate
and higher bed turnover index. The mean length of
stay and hospital mortality rates showed no signifi-
cant difference when comparing hospitals that had no
educational activity.

This study pointed to the importance of the scale
effect for efficiency, which reinforces findings from
the literature in that larger hospitals display a supe-
rior performance when compared to facilities with
fewer beds.* Hospitals that provide education also
display greater operational efficiencies expressed by
the process indicators, albeit also having been associ-
ated with the importance of using human resources and
highly complex structures. Specialized hospitals have
a hospital mortality rate that is significantly lower than
that in general hospitals, indicating the positive effect
of the procedure volume and technology employed
concerning clinical outcome. Finally, the analysis
related to the administrative level and legal status
did not show any significant performance differences
between the categories of public hospitals.
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