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Abstract

Objective: The aim of this study was to observe and describe
the changes in the structures for patient safety (PS) and PS
culture (PSC) at the level of health facilities, following the
implementation of the National Patient Safety Program
(NPSP). Methods: An observational, longitudinal, and de-
scriptive study including follow-up of changes in structure
and activities for PS and assessments of PSC before and 15
months after the NPSP enforcement. Three Brazilian hospi-
tals with different management logistics participated in the
study (federal public, state public, and private). PSC was
measured using the AHRQ's instrument, adapted and vali-
dated for the Brazilian context (Hospital Survey on Patient
Safety Culture [HSOPSC]). Changes in structure and activities
to improve PS were mapped against the NPSP objectives.
Changes in PSC were assessed by the hospital and discussed
considering a change theory based on the literature. Re-
sults: Structural changes occurred in all hospitals but at a
different pace and extension. A PS unit, adoption of some PS

protocols, and training on PS occurred in the three hospitals.
PSC significantly improved in all facilities. Public hospitals
had the worst baseline PSC but showed greater improve-
ments. The state hospital presented few structural changes
and soon had the lowest ratings of PSC. Conclusions: This
study demonstrates that external regulatory initiatives can
trigger, even if unevenly, actions promoting PS and relevant
internal structural changes, which in turn seem to increase
awareness and improvement in PSC.
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Resumo

Objetivo: Observar e descrever as mudancas na estrutura
da Seguranca do paciente (SP) e da Cultura de Seguranca
do Paciente (CSP) no nivel das unidades de satude, apés a
implantacdo do Programa Nacional de Seguranca do Pa-
ciente (PNSP). Métodos: Estudo observacional, longitudi-
nal e descritivo com acompanhamento das mudancas na
estrutura e atividades da SP e avaliacdes da CSP antes e
quinze meses apos a aplicacdo do PNSP. Participaram no
estudo trés hospitais brasileiros com diferentes logisticas
de gestao (publico federal, publico estadual e privado). A
CSP é medida por meio do instrumento Hospital Survey on
Patient Safety Culture (HSOPS), adaptado e validado para
o contexto brasileiro. As mudancgas na estrutura e ativi-
dades para aumentar a SP sdo mapeadas em relacao aos
objetivos do PNSP. As altera¢des na CSP sdo avaliadas por
hospital e discutidas a luz de uma teoria de mudanca
baseada na literatura. Resultados: Mudancas estruturais
ocorreram em todos os hospitais, mas em ritmo e exten-
sao diferentes. Uma Unidade de SP, adoc¢ao de alguns pro-
tocolos de SP e treino em SP ocorreram nos trés hospitais.
A CSP melhorou significativamente em todas as instala-
¢Oes. Os hospitais publicos tiveram a pior CSP inicial, mas
mostraram maiores melhorias. O hospital estadual, apre-
sentou poucas mudancas estruturais, logo teve as classi-
ficacbes mais baixas da CSP. Conclusées: Este estudo
demonstra que iniciativas regulatérias externas podem
desencadear, mesmo que de uma forma desigual, acdes
promotoras da SP e mudancas estruturais internas rele-
vantes, que por sua vez parecem aumentar a conscien-
tizacdo e melhoria na CSP.

© 2022 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Quality of care has become an international priority
[1]. This is due to evidence that poor-quality health ser-
vices are restricting progress in improving health in coun-
tries at all income levels [2]. One of the aspects or dimen-
sions of quality in health services, and an important con-
tribution to this problem, is patient safety (PS). Adverse
events due to unsafe healthcare represent a major source
of morbidity and mortality globally [3-5].

The evident relevance of PS for health outcomes has
prompted a considerable array of initiatives both at inter-
national, national, and local levels, aimed to raise aware-
ness of the problem and improve PS practices. The pro-
motion of PS culture (PSC) and the creation of an infra-
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structure for PS are two of the possible initiatives that are
common and transversal for any PS program. It is as-
sumed that PSC may facilitate adherence to good safety
practices and lead to a reduction of adverse events [6, 7].
According to the National Quality Forum (NQF), pro-
moting PSC in healthcare settings includes the following
four interventions: (1) implementing structures and lead-
ership systems to promote PSC. These leaders, in turn,
should (2) monitor the level of PSC, publish its results,
and conduct opportune interventions; (3) educate health
professionals regarding the acquisition of safety and
teamwork skills; and (4) identify and continuously reduce
the risks and hazards present in healthcare.

PSC can be defined as an individual or collective set of
values, attitudes, perceptions, competencies, and behav-
ioral standards that determine the commitment, style, and
competence of a health organization in promoting safety
[8]. PSC involves overcoming the culture of blaming indi-
viduals in the face of PS incidents and adopting a culture
that favors a systemic approach [9]. This approach recog-
nizes that the main factors related to errors and adverse
events are the structure of health organizations and their
operating processes, and it is necessary to insert barriers
to reduce their probability of occurrence [10]. The mea-
surement and improvement of PSC have thus become a
good practice standard for PS, but like many other actions
for PS, its effective implementation remains problematic.
A systematic review shows that the available studies are
heterogenic in terms of interventions and types of report-
ed results, demonstrating the need for new studies on in-
terventions to improve PSC [11]. Moreover, regarding
other areas of quality in general and PS in particular, most
studies are at the local level. Few studies seek to assess the
effect of national program [12]. The literature on health
services research in Brazil has assessments of PSC [13] de-
scribing the situation but without discussing improve-
ments or interventions to improve. Therefore, empirical
evidence on the effectiveness of interventions in improv-
ing PSC remains weak, particularly concerning external
initiatives that must be considered by public policymak-
ers, stakeholders, and health system managers.

In 2013, the Brazilian government implemented the
National Patient Safety Program (NPSP) which aimed to
improve the quality of care, PS infrastructure, and the PSC
[14]. The NPSP promoted actions in line with the NQF
recommendations. However, implementation in hospitals
has been variable and has not been assessed. This study
observes and describes the changes in the specific struc-
ture for PS and PSC survey results at three Brazilian hos-
pitals, before and 15 months after the NPSP was launched.
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Methodology

Design

An observational, longitudinal, and descriptive study with two
assessments of the PSC in three hospitals, one carried out 6 months
before and another 15 months after the launch of the NPSP (in
April 2013), was conducted. Therefore, the study period, in which
changes in the structure of PS were monitored, ranged from No-
vember 2012 to June 2015.

Context

The study was conducted in three selected hospitals (one state
hospital [SH], one federal hospital [FH], and one private hospital
[PH]) in the state of Rio Grande do Norte (RN). RN is situated in
northeastern Brazil and is ranked eighteenth in gross domestic
product out of 26 states and the Federal District (capital of Brazil),
with a human development index of 0.684 (considered medium),
slightly below the Brazilian average (0.727) [15].

The SH is a 270-bed public hospital, the largest of the 24 SHs
in RN. It has an emergency department and is a regional referral
center for traumatology.

The FH is also the largest of the four federal facilities in RN. It
is a 242-bed university hospital owned by the federal government.
Unlike the SH, it does not have an emergency department.

The PH is one of the three largest hospitals in this category in
RN. It is an 86-bed general hospital managed by a medical coop-
erative, with an emergency department. Its target population is
middle-class citizens with health insurance, and it does not treat
patients from the National Health System (SUS). The PH was the
only hospital in the state with a seal of accreditation, awarded in
2012 (just a few months before our first PSC assessment). The ac-
creditation was at level 1, the lowest of the three levels awarded by
the Organizacdo Nacional de Acreditagdo (National Organization
of Accreditation). Accreditation level 1 is awarded when compli-
ance with the accreditation standards is at least 70% [16].

The NPSP is a federal system-wide initiative to improve PS. It was
established by the Brazilian Ministry of Health in April 2013, trans-
lated to norms, and regulated by the National Health Regulatory
Agency (Anvisa) on July 25, 2013, and made mandatory on January
25, 2014. The objectives of the NPSP [14] are to (1) promote safe
healthcare by creating PS units (PSUs) at health facilities, establish
PS strategies, implement PS protocols, and adhere to a mandatory
adverse event notification system. It is the instance of the health ser-
vice created to promote and support the implementation of actions
aimed at PS. (2) Involve citizens in their safety; (3) include PS in the
curriculum for health professionals; and (4) increase patient health
safety research. One of the NPSP’s explicit strategies under objective
1is to promote a culture of safety. Other actions of objective 1 include
having a PS plan (PSP), implementing protocols for patient identifi-
cation, safe medication, safe surgery, hand hygiene, fall prevention,
pressure ulcer prevention, training on PS, health surveillance, inci-
dent reporting, patient identification, and drug identification.

Participants

Three selected hospitals and their staff representing the three
main types of hospital ownership in Brazil (public state, public
federal, and private) participated. The participating institutions
were chosen for being hospital references in the region, for pre-
senting data about PSC before the implementation of the NPSP, as
well as for carrying out internal changes based on the NPSP.

Improvements in the Patient Safety
Structure and Culture

Data Collection

Changes in Unit Infrastructure and Actions for PS

We inquired of the hospital management (clinical director)
about the implementation of the organizational changes proposed
in the NPSP (namely the establishment of a PSU, PS incident re-
porting (PSIR), and PSP) as well as the recommended protocols
and training activities on PS (PS protocols: patient identification,
safe medication, safe surgery, hand hygiene, falls prevention, pres-
sure ulcer prevention; training for PS topics: PS, health surveil-
lance and incident reporting, patient and/or drug identification).
The period of inquiry was from the onset of the study (first PSC
measurement, before the launch of the NPSP) to the second mea-
surement of PSC (15 months after the NPSP became mandatory).

The variables used to characterize the sample of respondents
were years in the profession, years working at the hospital, years
working in the department, hours worked per week, profession
(physician, nurse, pharmacist, and others such as physiotherapist,
nutritionist, and psychologist), and unit or department (medical,
surgical, intensive care unit, pharmacy, and others).

Changes in PSC

The instrument used to assess PSC was the Hospital Survey on
Patient Safety Culture (HSOPSC) questionnaire proposed by the
Agency for Healthcare Research and Quality (AHRQ) [17], adapt-
ed to Brazil with the same dimensional structure as the original
[18]. The HSOPSC contains 42 questions that measure 12 PSC di-
mensions (D: see the first column of Table 1), one question about
the overall rating of PS (0-100), another on the number of adverse
events notified in the previous year, and socioprofessional data.
The average completion time was 10-15 min.

On both occasions, before and after the implementation of the
NPSP, the questionnaire was emailed to the full- and part-time
healthcare professionals of each hospital, including those involved
in care and in management, excluding temporary professionals
(the professional categories involved in the collection were all as-
sisting with direct patient contact). It was mandatory for all re-
sponding professionals to have an email address as it was there that
they received the invitation to the survey with the link to the ques-
tionnaire. To obtain the maximum number of responses, three
emails were sent to each hospital at 7, 10, and 15 days. Data were
personally collected by five evaluators (researchers involved in the
translation and adaptation of the questionnaire) at each institution
during the three shifts, to increase the sample size. Tablets and
smartphones containing ad hoc software were used for data analy-
sis [18]. The software limited the response to only one attempt.
Personal data, such as complete name, email, and profession, were
registered in the application before the answers to the survey, and
this information was used to control and avoid repeated responses.
Before answering the questionnaire, all participants signed an in-
formed consent form, and the collection software ensured the an-
onymity of the participants.

Data Analysis

For the progress in infrastructure for PS and implementation
of the actions contemplated in the NPSP, we mapped a timeline of
occurrence of events regulated by the NPSP, comparing the three
hospitals and the dates of the main milestones related to the NPSP
(approval, regulation, and enforcement). Concerning changes in
PSC, we analyzed, in both measurements, the following indicators:
% of positive responses by dimension, overall PSC rating (arithme-
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Table 1. Changes (relative improvement or worsening) in PSC after implementation of the NPSP, Brazil, 2012 and

2015
Survey indicators and dimensions PH State Federal Overall
public hospital public hospital
PS rating -0.001 17.6° 21.4° 21.1°
Notifiers 12.3 -50.5° -31.92 -24.8°
D1: teamwork within units 53.8% 16.2° 30.1° 32.9°
D2: supervisor/manager expectations and actions 11.1 7.7 15.82 13.22
promoting PS
D3: organizational learning — continuous improvement 9.6 23.0° 1.2 10.7
D4: management support for PS 74.3° 42.8° 68.2° 61.3°
D5: overall perceptions of PS 46.4° 44.1° 71.6° 54.9°
D6: feedback and communication about errors 31.2 31.9° 38 12.0¢
D7: communication openness 47 .4° 17.3° 24.7° 29.5°
D8: frequency of events reported 43 9.8¢ 53 7.9¢
D9: teamwork across units -19.4° 10.7¢ 25,2° 9.4¢
D10: staffing 14 8.6° 8.5 7.2b
D11: handoffs and transitions -4.7 16.6° 9.5 14.0°
D12: nonpunitive response to errors 38.2° 18.2°2 35.0° 30.6°
Positives 19.22 19.4° 26.2° 23.8°

Relative improvement: (t, — t;/1 — t;) X 100; relative worsening: (t; — t;/t;) X 100. t; and t, are the estimates in
assessments 1 and 2, respectively. 2p < 0.001.°p < 0.01.“p < 0.05.

tic mean of ratings on a 0-100 scale), % of professionals who noti-
fied adverse events in the previous year (“notifiers”), and a com-
posite indicator (“positives”) calculated as the average of the per-
centage of positive responses in all 12 dimensions (agreeing or
totally agreeing to questions worded positively or disagreeing or
totally disagreeing to questions worded negatively). The 12 dimen-
sions were additionally classified as strengths (275% positive re-
sponses) or weaknesses (<50% positive responses). This analytical
approach followed the standard recommendations and indicators
used by the AHRQ [17] and pilot tested in our adaptation of the
HSOPSC survey [17]. Each dimension was composed of several
items/questions, and the response options varied on a Likert scale.

We calculated point and interval (95% confidence) estimates of
all the indicators for the two assessments (before and after the
NPSP implementation). The differences between the two assess-
ments were calculated in terms of absolute (difference between the
two assessments = p, — p;) and relative improvements [19], the
latter calculated as the percentage of the absolute improvement
over the baseline room for improvement (1 — p;). In the case of
negative differences, the % of relative worsening was calculated
over p;. The significance of absolute improvements was assessed
using Student’s ¢ test for independent samples in the case of nor-
mally distributed variables and with the Mann-Whitney test for
nonnormally distributed variables, after the application of the Kol-
mogorov-Smirnoff test of normality. For “notifiers,” the one-tailed
z test was used to test the hypothesis of improvement. A 5% sig-
nificance level was adopted for all tests, and the null hypotheses
were rejected when the p value was less than 0.05.

Response rates in the two surveys were adjusted for nonre-
sponse by profession and years working in the facility. We calcu-
lated indicators weighted by the actual proportion of the categories

84 Port ] Public Health 2022;40:81-90
DOI: 10.1159/000525147

of these variables in the surveyed populations at the time of the
surveys. Data were analyzed overall and stratified by the hospital,
to better assess changes considering the different internal contexts.

Results

Changes in Structure and Activities to Improve PS

The timeline of events at the three participant hospitals
from 2012 to 2015, as well as external events related to the
NPSP and PSC measurements, are described in Table 2.
Overall, it seems that the NPSP prompted the creation of
infrastructure and the implementation of activities for PS
improvement in all three hospitals, even though the pace
of implementation was different in each one. At the outset
of the study (November 2012), there was no specific infra-
structure for PS in any of the three hospitals. The PH that
had just been accredited had a unit for quality manage-
ment that in theory included concerns and initiatives for
PS. However, no specific activities for PS were identified.

In 2013, the NPSP was approved (April) and regulated
(July). During that year, the PH institutionalized a PSU,
started a PSIR system, and devised a PSP, including the
implementation of the six protocols proposed by the
NPSP and the initiation of training in PS. The SH re-
mained without either a PSU or any visible activities to

Lima de Andrade/Saturno-Hernandez/
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Table 2. Timeline of events in the internal and external context of hospitals during the study period

2014 2015

2012 2013
External First assessment of PSC NPSP approved (April) and regulated
events (October-November)  (July)

Second assessment of PSC
(April-June)

Enforcement of the obligation to
implement PSU, PSP, and PSIR (January)

State public No structure for PS No structure for PS

Institutionalization of the PSU and PSP;  PSU, PSP, and protocol 4

hospital implementation of protocol 4 continues

Federal No structure for PS PSIR started; Institutionalization of the PSU and PSP;  PSU, PSP, PSIR, protocol 4, and
public implementation of protocol 3 implementation of protocol 4; training continues

hospital training on topics 2 and 3

PH No structure for PS Institutionalization of the PSU and PSP; PSU, PSP, PSIR, protocols 1-6, and PSU, PSP, PSIR, protocols 1-6,

PSIR started;
implementation of protocols 1-6;
training on topic 1

training on topic 1 continues and training on topic 1

continues

PS protocols (1, patient identification; 2, safe medication; 3, safe surgery; 4, hand hygiene; 5, fall prevention; 6, pressure ulcer prevention). Training for PS
topics (1, PS; 2, health surveillance and incident reporting; 3, patient and/or drug identification). PSU, patient safety units; PSP, patient safety plan; PSIR, patient

safety incident reporting; PSC, patient safety culture.

STATE PUBLIC HOSPITAL
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100 100
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Fig. 1. Changes in the results of the PSC survey before (2012) and after (2015) the implementation of the NPSP in Brazil.

improve PS. The FH however started its PSIR system and
the implementation of the protocol for safe surgery, even
though a PSU and PSP were not yet in place.

At the end of January 2014, the NPSP was made man-
datory. Both public hospitals then institutionalized a PSU
and devised a PSP. The range of activities to improve PS
was different though. The FH initiated training on health
surveillance and incident reporting, as well as on patient
identification, whereas the SH did not include training
for PS. Both implemented some protocols for improving

Improvements in the Patient Safety
Structure and Culture

PS. The PH completed the structure for PS (PSU, PSP,
and PSIR) and continued with training on PS and the im-
plementation of protocols to improve PS. In 2015, we
conducted the second survey for measurement of the PSC
in the three hospitals, as shown in Table 2.

Changes in PSC

Sample of Respondents and the Response Rate

A total of 665 questionnaires were answered. The re-
sponse rate increased significantly in the second survey.
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Table 3. Improvements in safety culture stratified by the hospital, Brazil, 2012 and 2015

Hospitals (n)/indicators Before (2013), After (2015), Absolute Relative p value

p1 (95% Cl) p2 (95% Cl) improvement, improvement,

P2—Ppa (p2 = p1/1 = p1) X 100

Private hospitals (ny =59; n, = 150)
PS rating 83.2(80.1-86.4) 83.1(81.1-85.00 -0.1 - 0.935
Notifiers 25.4 (14.2-36.5) 34.6 (26.9-42.2) 9.2 12.3 0.399
D1: teamwork within units 34.4%(23.8-45.0)  69.7 (63.3-76.1)  35.3 53.8 <0.001*
D2: supervisor/manager expectations and actions promoting PS ~ 61.4 (54.5-68.3) 65.7 (61.4-70.1) 4.3 11.1 0.295
D3: organizational learning — continuous improvement 85.11(78.3-92.0)  76.9t(72.2-81.8) -8.2 - 0.71
D4: management support for PS 53.6 (41.7-65.6) 88.11(84.1-92.2) 345 743 <0.001*
D5: overall perceptions of PS 55.0 (44.1-66.0) 75.9t(71.4-80.5) 209 46.4 0.002*
D6: feedback and communication about error 63.2 (54.2-72.3) 55.4(50.3-60.6) —7.8 - 0.126
D7: communication openness 44.6%(33.7-55.5)  70.6 (64.7-76.5)  26.0 47.4 <0.001*
D8: frequency of events reported 26.6% (19.4-35.9) 29.8%(24.7-34.9) 3.2 43 0.662
D9: teamwork across units 66.5 (58.0-75.2) 53.6 (48.6-58.5) —129 - 0.005*
D10: staffing 29.9%(25.7-34.1)  30.9%(27.9-33.9) 1.0 1.4 0.880
D11: handoffs and transitions 71.6 (63.2-79.9) 68.2 (63.0-73.4) 3.4 - 0.498
D12: nonpunitive response to errors 3557 (26.1-45.0)  60.2 (54.8-65.5)  24.7 38.2 <0.001*
Positives 53.8(50.3-57.4) 62.7 (59.9-65.6) 8.9 19.2 <0.001*
State public hospitals (n, = 84;n, = 150)
PS rating 46.8 (41.9-51.7) 56.2 (52.9-56.4) 9.4 17.6 0.002*
Notifiers 21.4(12.6-30.1) 10.6 (5.6-15.5) -10.8 - -
D1: teamwork within units 14.2% (7.8-20.7) 28.1%(22.1-34.2) 139 16.2 0.001*
D2: supervisor/manager expectations and actions promoting PS ~ 21.1* (16.8-25.4) 27.1%(22.8-31.5) 6.0 7.7 0.052
D3: organizational learning — continuous improvement 47.0¥(38.9-55.1)  59.2(53.3-65.1)  12.2 23.0 0.016*
D4: management support for PS 33.3%(26.1-40.5)  61.9(56.3-67.5)  28.6 42.8 <0.001*
D5: overall perceptions of PS 36.3%(28.0-44.5)  64.4(59.1-69.6)  28.1 44.1 <0.001*
Dé: feedback and communication about error 38.1¥(30.3-45.8)  57.9(52.2-63.6) 19.8 31.9 <0.001*
D7: communication openness 22.2%(15.5-28.9)  35.7%(29.7-41.8) 13.5 17.3 0.003*
D8: frequency of events reported 15.8%¥(104-21.3)  24.1¥(19.4-28.8) 83 9.8 0.029*
D9: teamwork across units 30% (25.2-34.8) 37.5*(33.8-41.3) 7.5 10.7 0.017*
D10: staffing 17.4%(12.6-222) 2467 (20.9-282) 7.2 8.6 0.024*
D11: handoffs and transitions 223%(16.2-28.4)  35.2F(30.4-39.9) 12.9 16.6 <0.001*
D12: nonpunitive response to errors 15.4%(10.7-20.2)  30.8%(25.8-35.9) 15.4 18.2 <0.001*
Positives 26.5 (23.4-29.5) 40.8 (37.8-43.8) 143 19.4 <0.001*
Federal public hospitals (ny = 72; n, = 150)
PS rating 67.3(63.5-71.2) 743 (72.2-763) 7.0 214 0.003*
Notifiers 16.6 (8.0-25.1) 11.3(6.2-16.3) -53 - -
D1: teamwork within units 16.2F(10.1-22.2)  41.5%(34.8-48.2) 25.3 30.1 <0.001*
D2: supervisor/manager expectations and actions promoting PS  36.8* (29.1-44.4) 46.8* (42.2-51.4) 10.0 15.8 0.014*
D3: organizational learning — continuous improvement 68.4 (59.9-76.8) 68.8 (63.8-73.8) 04 1.2 0.931
D4: management support for PS 34.2%(26.3-42.1)  79.11(74.5-83.7) 44.9 68.2 <0.001*
D5: overall perceptions of PS 447%*(35.2-543)  84.37(80.2-88.4) 39.6 71.6 <0.001*
D6: feedback and communication about error 50.9 (42.5-59.3) 52.8 (47.1-58.6) 1.9 3.8 0.701
D7: communication openness 27.3%*(19.7-34.9)  45.3*(39.7-50.9) 18.0 247 <0.001*
D8: frequency of events reported 19.4% (14.0-24.8)  24%(19.5-28.5) 43 5.3 0.230
D9: teamwork across units 41.3%(33.8-48.8) 56.1(51.1-61.2) 14.8 252 0.001*
D10: staffing 28.7F(23.2-34.1)  34.8%(31.2-384) 6.1 8.5 0.087
D11: handoffs and transitions 50.6 (42.2-59.1) 55.3(49.8-60.8) 4.7 9.5 0.353
D12: nonpunitive response to errors 31.2%(23.8-38.6)  55.3(50.1-60.6)  24.1 35.0 <0.001*
Positives 38.6 (35.1-42.2) 54.7 (52.0-57.5) 16.1 26.2 <0.001*

py and p, are the estimates in assessments 1 and 2, respectively; n, and n, are the sample sizes in assessments 1 and 2, respectively. * p value <0.05.*and *
are the dimensions classified as strengths or weaknesses, respectively.
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The overall response rate was 26% (215 of 827 profession-
als) in the first evaluation (PH = 26.3%, SH = 22.6%, FH
=29.1%) and 70.9% (450 of 635 professionals) in the sec-
ond evaluation (PH = 81%, SH = 32.6%, FH = 99%). Most
of the respondents in the two assessments (1, = 215; 1, =
450) were female (p; = 72%; p, = 79%), and the most rep-
resented professions were front line workers, such as
nurses (p; = 50.7%; p, = 72.1%). Most respondents had
1-5 years of working experience at the hospital (p; =
51.7%; ps = 61.2%).

Changes in Safety Culture (Table 1)

The PSC increased over the first assessment in all di-
mensions in the two public hospitals and all but two di-
mensions in the PH. Relative improvements summariz-
ing changes by dimension and hospital are described in
Table 1, along with changes in overall PS ratings, % of
“notifiers,” and the composite indicator “positives.” Some
particular findings are worth underlining. First, even
though changes were generally positive, there were differ-
ences between hospitals. The FH that started implement-
ing PS activities 1 year before the SH improved most,
while the PH that had the best PSC results in the first as-
sessment was the only one with decreasing results in two
dimensions and the overall PS rating but maintaining the
best PSC results overall. Figure 1 depicts these differences
and also shows that despite the significant improvements,
there were still noticeable gaps requiring improvement in
all hospitals, particularly in the SH.

On the other hand, the two dimensions that improved
most in public hospitals were the “overall perceptions of
PS” and “management support for PS” (this also had the
highest relative improvement in the PH), followed by
“nonpunitive response to errors” and “teamwork within
units” (that was also the second-highest relative improve-
ment in the PH). Finally, the indicator “% of notifiers”
was the only one with negative results in the public hos-
pitals, particularly in the SH that had not implemented a
PSIR by the time of the second survey. Overall (Table 1),
in the PH, five dimensions (out of 12) improved signifi-
cantly, and one decreased, while in the public hospitals,
11 dimensions improved significantly in the SH and sev-
en in the FH. The indicator “positives” improved signifi-
cantly in all hospitals, and the overall PS rating increased
significantly only in PHs.

Table 3 describes the detail estimated by dimension
and hospitals in the two assessments, as well as the abso-
lute and relative improvements. The positive evolution of
PSC was also evidenced by the variation in the number of
strengths and weaknesses in the 12 PSC dimensions mea-

Improvements in the Patient Safety
Structure and Culture

sured by the HSOPSC. The PH increased from one to
three strengths and decreased from five to two weakness-
es. The FH rose from zero to two strengths and declined
from nine to three weaknesses. The state public hospital,
which lagged behind the other two in the implementation
of PS infrastructure and PS improvement activities, de-
creased from 12 to eight weaknesses but did not reach a
level of strength (=275% positive responses) in any of the
dimensions. The dimensions that became strengths in the
second assessment in the FH (and also in the PH) were
“management support for PS” and “overall perceptions of
PS” as shown in Table 3. The complete description of ad-
justed and unadjusted survey data, as well as the study
database, can be accessed online (https://figshare.com/
$/9361f1e664866a87bb93).

Discussion

This study contributes to the understanding of how
external regulations may influence changes in PS that in-
clude but may go beyond mandating the existence of a
visible structure for PS. The mandated structure probably
should precede and condition other changes such as the
one we measured in PSC. Because the original longitudi-
nal and multicentric design was used, it brings some in-
sights into the probable effects of the NPPS not yet stud-
ied in Brazil. It was possible to identify hospitals with dif-
ferent ownership, structure, and levels of PSC and then
exposed to the same national health regulation for PS.
The study design, without control hospitals not exposed
to the external regulation, which was impossible given the
nation- and system-wide nature of the NPSP, limits the
strength of our conclusions. However, we believe that
there are sufficient elements, which give consistency to
the results, following change theory based on the litera-
ture [7]. The increase in the response rate in the second
collection may be related to the actions of sensitization of
the PSU to completing the questionnaire, aiming to ana-
lyze the PSC in their institutions as well as greater dis-
semination of the instrument in the institutions.

According to the NQF recommendations to improve
PSC [7], NPSP strategies can be classified as follows: (1)
“leadership structures and systems for PSC,” including
the creation of organizational structures (PSUs and com-
mittees) to promote safety at the health facility level; (2)
“safety skills and teamwork training,” including the pro-
motion of PS education in technical, undergraduate, and
graduate courses; (3) “identify and reduce risks,” includ-
ing mandatory PSPs at health facilities, risk management,
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protocols based on international safety objectives, and a
national incident reporting system. Concerning the NQF
recommendation “assessment, feedback, and interven-
tion in a PSC,” there was no direct NPSP strategy.

Following this framework, the first reason for the im-
provement of PSC must have been the implementation of
“leadership structures and systems for PS.” [7] The NPSP
nationally instituted the PSU at municipal, state, and fed-
eral departments of public health, as well as at health fa-
cilities [14]. These new organizational units seem to have
been important in defining new values for participating
hospitals, new behaviors, and causing changes in the PSC
of institutions [20]. Another reason for the positive
changes was the institutionalization of risk management
practices in hospitals [7]. The PSPs that hospitals devel-
oped included promoting incident reporting and learn-
ing, investigating “never events,” and implementing at
least six safety protocols based on the WHO’s global PS
goals [21]. The NPSP’s strategy to improve PS can be clas-
sified within the strategic domain of “regulation and stan-
dards,” according to the six domains framework for qual-
ity improvement proposed by the WHO [22].

However, not all the NPSP components were imple-
mented in the three hospitals at the same pace or was the
starting point before the NPSP similar concerning both
the structure and activities for PS. One example was the
PSU itself that was first instituted in the PH, then in the
FH, and finally in the SH. The same occurred with the
incident reporting system and the implementation of
safety protocols. All this was reflected somehow in the
results of the PSC surveys. The PH had the best results of
the three hospitals at the outset but improved less (good
results are more difficult to improve than low results)
than the public hospitals, and among these, the SH im-
proved the most (starting from the worst results) but still
lagged behind the other two. It is noteworthy that the two
dimensions with greater improvement were “manage-
ment support for PS” and “overall perceptions of PS,”
both dependent on the overall PS policy in the institution.
On the other hand, the poor performance in notifying PS
incidents 15 months after implementation of the NPSP
also demonstrates the complexity of establishing these
systems in any context, as reported in other studies [23].

The higher PSC level at the PH may be related to its
autonomous administration, better infrastructure, and
the level of human resources and because it faces greater
demands from the regulatory agency. They adopted the
NPSP recommendations faster than the other two hospi-
tals. This hospital was also the only institution that par-
ticipated in a nongovernmental accreditation program
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that evaluates the quality and PS standards [16]. Howev-
er, other factors may have influenced better positive re-
sponses, such as the instability of the contracts of profes-
sionals in this setting, who may be reluctant to criticize
hospital safety. This kind of social desirability bias [24]
may have influenced also, for other reasons, responses in
the public hospitals, particularly after the NPSP was made
mandatory. However, the consistency of results by di-
mension, improving more those related to overall policy
and less those dependent on infrastructure (“notifiers”
and “staffing”), suggests that this potential bias alone, if
present, may not explain the PSC results.

Our data suggest that the effect was positive. It was ob-
jectively positive for creating a structure for PS, a neces-
sary but not sufficient condition for quality [25] and also
for creating awareness about PS and probably improving
PSC. Some drawbacks were related to the little attention
paid to other strategic domains like providing enough
funding for the development of information systems for
the national incident reporting system and training. An-
other missing component was the absence of a govern-
ment strategy for periodically monitoring, providing
feedback, and intervening in the PSC [7]. Providing feed-
back to professionals is an important factor in improving
quality, decreasing risks of adverse health events, and en-
hancing outcomes [26]. The interventions considered in
the NPSP may seem basic and incomplete, but they were
innovative in the Brazilian context since the participating
hospitals did not have a PSU, PSPs, PS protocols, incident
reporting systems, or specific safety training for the health
professions in PS [14]. Although this may seem common
in developed countries and Brazilian hospitals of excel-
lence, it was an innovation for the country as a whole. The
findings of this study confirm that the proposed national
interventions make sense [7], but they also reinforce the
need for a wider strategy and adequate funding to over-
come the challenges of implementing the NPSP [27].

It should also be noted that for improvement in PSC,
the objective should not be just to evaluate the culture but
to evaluate and improve by making interventions in con-
tinuous improvement cycles, as recommended by the
NQF (2010) [10]. Most respondents had at least 1 year of
work at the hospital, which gives greater validity to the
assessment as people had some experience in their con-
text and the systems that were implemented.

This study has some limitations. The first is that the
study design, observational without control facilities, does
not allow concluding that the changes in PSC are attribut-
able to the NPSP [28]. These changes however seem close-
ly related to the NPSP milestones, which prompted, in

Lima de Andrade/Saturno-Hernandez/
Mendes de Melo/da Silva Gama



turn, objective changes in the hospitals’ structure for PS.
On the other hand, the response rate for the first PSC as-
sessment was low. We dealt with a possible nonresponse
bias, adjusting the survey results by the characteristics of
the respondents, and found that the results were rather
similar. Regarding the number of professionals per hospi-
tal typology, we dealt with a barrier that was the outdated
hospital information system (CNES), which meant that
we did not have the exact number. Finally, our results can-
not be extrapolated to other Brazilian hospitals since oth-
er states may have different socioeconomic environments,
and the facilities may have different internal contexts [16].

In conclusion, this study describes an improvement in
the PSC in three Brazilian hospitals after the implementa-
tion of the NPSP. The improvements were apparently re-
lated to changes in structure and activities for improving
PS in the three hospitals, induced by external regulatory
pressures. Despite significant improvements, several
weaknesses and a wide scope for improvement in PSC
were also detected, confirming the need to strengthen the
policy and initiatives for PS. The results showed the rel-
evance that national initiatives such as the NPSP may
have for PS.
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