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ABSTRACT

Objectives: to analyze the relationship between the nursing practice environment and
hospital sociotechnical complexity as perceived by nurses. Methods: a sequential explanatory
mixed-methods study was conducted in a hospital in southern Brazil. The Brazilian version
of the Practice Environment Scale-Nursing Work Index and the Complexity Characterization
Questionnaire were administered to 132 nurses. Subsequently, semi-structured interviews
were conducted with 18 participants, and the data were subjected to thematic analysis. Data
integration was achieved through a connection approach. Results: the nursing practice
environment was found to be favorable, except in the subscale concerning Staffing and Resource
Adequacy, where complexity was present in the activities. The three emerging categories
explained human and technical aspects related to complexity in the practice environment,
quality of care, and patient safety. Unexpected variability was inversely correlated with the
practice environment. Conclusions: the study results indicate a relationship between these
constructs, with implications for the quality and the safety of care.

Descriptors: Complexity Analysis; Health Facility Environment; Nursing; Patient Safety;
Quality of Health Care.

RESUMO

Objetivos: analisar a relacdo entre o ambiente de prética profissional da enfermagem e
a complexidade sociotécnica hospitalar na percepcdo de enfermeiros. Métodos: estudo
explanatério sequencial de métodos mistos realizado em hospital do sul do Brasil. Aplicou-
se a versao brasileira da Practice Environment Scale-Nursing Work Index e o Questionario
de Caracterizacdo da Complexidade para 132 enfermeiros. Apos, realizaram-se entrevistas
semiestruturadas com 18 participantes, submetidas a anélise tematica. A integracao dos
dados foi por conexdo. Resultados: o ambiente de pratica revelou-se favoravel, exceto na
subescala Adequacdo da equipe e de recursos, e a complexidade presente nas atividades.
As trés categorias emergentes explicaram aspectos humanos e técnicos, relacionados com
a complexidade no ambiente de pratica, qualidade do cuidado e seguranca do paciente.
A variabilidade inesperada correlacionou-se inversamente com o ambiente de prética.
Conclusdes: os resultados do estudo apontam relagao entre os construtos, com implicagdes
para a qualidade e seguranca do cuidado.

Descritores: Analise da Complexidade; Ambiente de Institui¢oes de Saude; Enfermagem;
Seguranca do Paciente; Qualidade da Assisténcia a Saude.

RESUMEN

Objetivos: analizar la relacion entre el entorno de préctica profesional de enfermeria y la
complejidad sociotécnica hospitalaria desde la percepcion de los enfermeros. Métodos:
estudio explicativo secuencial de métodos mixtos realizado en un hospital del sur de Brasil.
Se aplicaron la version brasilefia de la Practice Environment Scale-Nursing Work Index y el
Cuestionario de Caracterizacion de la Complejidad a 132 enfermeros. Posteriormente, se
realizaron entrevistas semiestructuradas con 18 participantes, sometidas a analisis temético.
La integracion de los datos se llevé a cabo mediante conexion. Resultados: el entorno de
practica se mostré favorable, excepto en la subescala de Adecuacion de personal y recursos,
donde se observé complejidad en las actividades. Las tres categorias emergentes explicaron
aspectos humanos y técnicos relacionados con la complejidad en el entorno de practica, la
calidad del cuidado y la seguridad del paciente. La variabilidad inesperada se correlacioné
inversamente con el entorno de practica. Conclusiones: los resultados del estudio indican una
relacion entre estos constructos, con implicaciones para la calidad y la seguridad del cuidado.
Descriptores: Analisis de Complejidad; Ambiente de Instituciones de Salud; Enfermeria;
Seguridad del Paciente; Calidad de la Atencién de Salud.

[D)sr | https://doi.org/10.1590/0034-7167-2023-0315

Rev Bras Enferm. 2024;77(6):€20230315 1 of 8


https://orcid.org/0000-0002-7685-9183
https://orcid.org/0000-0001-8729-4707
https://orcid.org/0000-0002-0538-9655
https://orcid.org/0000-0003-1081-6583
https://orcid.org/0000-0003-2929-5888
https://orcid.org/0000-0003-0691-7306
https://doi.org/10.1590/0034-7167-

The nursing practice environment and hospital sociotechnical complexity: a mixed-methods study

INTRODUCTION

Large hospital organizations with high levels of care require-
ments possess characteristics that tend to amplify their complexity,
such as a diversity of pathologies and professional specialties,
patients with multiple chronic conditions and clinical severity,
demand for hard-to-replace services, and the use of innovative
diagnostic and therapeutic technologies, among others. Moreover,
all these elements do not behave in anisolated or linear manner,
as they are subject to the stimuli, resources, information, and
feedback present in the environment where they are embedded™.

In nursing, the place where care actions occur and these ele-
ments interact is called the professional practice environment,
which is defined by the presence or absence of characteristics
that facilitate or restrict the development of activities. Among the
aspects that make an environment favorable for work are profes-
sional autonomy, decentralized decision-making, high-quality
clinical care, participative leadership, opportunities for training and
career advancement, and collaborative collegial relationships®.

Healthcare services are considered highly complex sociotechnical
systems (STS), composed of interdependent social elements (people
and their relationships) and technical elements (e.g., equipment
and software)®®. In this context, a given stimulus in one area can
trigger significant consequences in others, which are not always
fully anticipated due to the dynamism and unpredictability of the
interactions that permeate such a system.

Complexity in an STS can be described and measured through
specific attributes, such as a large number of dynamically interacting
elements, high diversity of elements, unexpected variability, and
resilience®. While the large number of dynamically interacting ele-
ments and the diversity of elements primarily refer to the properties
that form the system, variability and resilience relate to functionality,
reflecting the interactions that give rise to emergent phenomena.

The nursing professional practice environment and complex
STS have been subjects of investigation both nationally and inter-
nationally. However, these constructs have not yet been explored
togetherin the literature. Regarding the former, there are scientific
studies in Latin American and European settings focused on themes
such as safety attitudes and climate, care indicators, professional
satisfaction, and burnout syndrome®'®, Complexity, on the other
hand, is addressed in studies on healthcare services"”, manufactur-
ing systems!'?, and civil construction.

Thus, understanding the relationship between the constructs of
the professional practice environment and hospital sociotechnical
complexity is relevant, as it will enable a better understanding of
nursing work in a dynamic, diverse, and unpredictable setting, al-
lowing for actions that promote more effective outcomes for quality
and safety of care from the perspective of building a favorable
environment. Based on the above, the following research question
arises: What is the relationship between the nursing professional
practice environment and hospital sociotechnical complexity?

OBJECTIVES
To analyze the relationship between the nursing professional

practice environment and hospital sociotechnical complexity
from the perspective of nurses.
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METHODS
Ethical Aspects

The study adhered to the ethical guidelines of Resolution
466/2012 of the National Health Council and was approved by
the Research Ethics Committee of the proposing institution. At
all planned stages, the Informed Consent Form was adminis-
tered, ensuring that participants received information about the
research. The authors of the instruments used for data collection
were consulted to obtain permission for their use in this study. To
ensure anonymity, each participant was assigned a letter based on
their workplace (L = clinical inpatient unit; C = surgical inpatient
unit; E=emergency; T =intensive care), followed by a numerical
digit in ascending order of participation. In the interviews, the
letter E was used, following the same numbering logic.

Study Design, Period, and Location

This was a mixed-methods study with a sequential explana-
tory design, consisting of an initial quantitative phase (QUAN),
which carried more weight and was cross-sectional, followed by
a subsequent qualitative phase (qual), which was exploratory-
descriptive™., Adopting the mixed-methods approach allowed
for a more comprehensive and in-depth response to the research
question by combining quantitative results from the instruments
that classified the nursing practice environment and assessed
hospital complexity with qualitative data that depicted the nurses’
lived experiences in the study setting. The presentation of find-
ings and the writing of this manuscript followed the guidelines
of the Mixed Methods Appraisal Tool".

The quantitative and qualitative phases took place from Novem-
ber 2018 to April 2019 and from September to December 2019,
respectively. The research was conducted in clinical and surgical
inpatient units, emergency, and adult intensive care units at a large
public university hospital (836 beds) located in southern Brazil, which
has quality and safety standards certified by the Joint Commission
International. At the time, the selected care areas comprised a total
0of 497 (59.4%) beds in the institution, of which 218 were clinical, 190
surgical, 50 in emergency, and 39 in intensive care.

Population and Sample: Inclusion and Exclusion Criteria

In the quantitative phase, the sample included nurses provid-
ing care to adult patients in clinical inpatient units (n=72), surgical
inpatient units (n=63), emergency (n=36), and intensive care units
(n=55), during both day and night shifts, totaling 226 professionals.
The sample size was calculated based on the recommendation of at
least five respondents per item of the data collection instruments‘'®,
considering a 95% confidence level, a margin of error of two points,
and an additional 10% to account for possible losses and refusals,
resulting in a sample size of 132 nurses. The eligibility criteria for this
phase were: employment duration of at least 90 days, a permanent
employment contract, and being on active duty during the data
collection period. Participants were selected through simple ran-
dom sampling, using stratified drawing to ensure the maximum
estimated number and proportional distribution in each area. In
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addition to the principal researcher, two trained research assistants
approached the selected nurses in person during their work shifts
to invite them to participate in the study. There were six refusals,
and these participants were replaced, resulting in a final count of
42 professionals from clinical inpatient units, 37 from surgical units,
23 from emergency, and 30 from intensive care.

For the qualitative phase, all nurses who participated in the
first phase were considered eligible, along with those interested
in discussing the topic further. The principal researcher sent an
invitation to participate via email, receiving favorable responses
from seven professionals from clinical inpatient units, seven from
surgical units, four from intensive care, and none from emer-
gency. Given this scenario, other strategies were adopted: in the
emergency department, nurses who returned the quantitative
phase questionnaires close to the 48-hour deadline were invited
on a case-by-case basis, with at least one participant selected
from each work shift. In intensive care, the Snowball Technique
was used, where the first professional who expressed interest in
participating was asked to refer another colleague, and so on.

After these interventions, the total sample consisted of 20
nurses: 10 from clinical and surgical inpatient units, four from
emergency, and six from intensive care. There were two withdraw-
als—one from emergency and one from intensive care—resulting
in a final total of 18 nurses: five from clinical, five from surgical,
five from intensive care units, and three from emergency, which
met the criterion for data saturation”. In both phases, profes-
sionals hired on a temporary basis or those who were on leave
for any reason during the data collection period were excluded.

Data Collection and Organization

In the quantitative phase, the principal researcher and two
research assistants administered the Brazilian version of the
Practice Environment Scale-Nursing Work Index (PES-NWI) and
the Complexity Characterization Questionnaire in person, along
with a demographic and professional characterization form. This
form included information on the department, shift, gender, age,
type of education, years of experience in the profession and at
the current workplace, employment status, and the number of
patients attended to during the last shift.

The Brazilian version of the PES-NWI classifies the professional
practice environment based on the presence of characteristics
that facilitate nurses’work. The scale covers 24 items distributed
across five subscales: Nurse Participation in Hospital Affairs;
Nursing Foundations for Quality of Care; Nurse Manager Ability,
Leadership, and Support of Nurses/Nursing Staff; Staffing and
Resource Adequacy; and Collegial Nurse-Physician Relations. It
is a Likert-type scale ranging from one to four points (1 - Strongly
Disagree; 2 - Disagree; 3 - Agree; 4 - Strongly Agree). Scores are
obtained by averaging the responses, with a cutoff point of 2.5.
Scores above this value in none or one subscale indicate unfa-
vorable environments, in two or three subscales indicate mixed
environments, and in four or five subscales indicate favorable
environments"®. Reliability was calculated using McDonald'’s
omega coefficient, with values above 0.82 for all subscales.

The Complexity Characterization Questionnaire assesses com-
plexity in STS by measuring specific elements. The questionnaire
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consists of 23 questions across the four previously mentioned
complexity attributes: Large Number of Dynamically Interacting
Elements; High Diversity of Elements; Unexpected Variability;
Resilience. The instrument features a continuous, increasing
15-centimeter line with endpoints labeled “Strongly Disagree”
(1) and“Strongly Agree”", where a higher degree of agreement
indicates a greater presence of the attribute and its characteristics
in the setting. Reliability was measured using McDonald's omega
coefficient, with a range from 0.47 to 0.78 among the attributes.
In the original study“®, conducted in an emergency service in
the United States, low reliability of the scale was also identified,
as indicated by Cronbach’s alpha calculation.

Preliminary analysis of the quantitative results supported
the development of the semi-structured interview guide for the
qualitative phase. The main topics addressed and explored in
depth by the principal researcher with the participants included
their understanding, based on their ideas and experiences, of the
nursing professional practice environment and care complex-
ity, the presence of complexity attributes in daily practice, and
aspects related to the theme that influence the quality of care
and patient safety. The interviews were conducted in person,
scheduled according to the interviewee’s availability, and held
in a private area within their work department. The interviews
lasted an average of 29 minutes (SD = 9.6), were audio-recorded,
and fully transcribed, with subsequent content validation by the
participants. During the interviews, the repetition of information
was observed, leading to saturation of the findings among the
last participants, making further exploration of new elements
unnecessary, as the proposed objectives had been achieved and
the topic was explored in depth.

Data Analysis

Initially, the quantitative data were organized into a Microsoft
Excel spreadsheet, prepared by the principal researcher, with the
assistance of a trained research assistant for double data entry to
avoid inconsistencies. Subsequently, the Statistical Package for the
Social Sciences (SPSS) version 18.0 was used to analyze continuous
variables, which were presented as measures of central tendency
(mean) and dispersion (standard deviation) or median and interquartile
range. The normality of the sample distribution was verified using
the Shapiro-Wilks test, while the existence and degree of associa-
tion between variables were assessed using Spearman’s correlation
coefficient and One-Way Analysis of Variance (ANOVA) with Tukey’s
test. All inferences considered a 95% confidence interval (p < 0.05),
and the results for clinical and surgical inpatient units were grouped,
considering common contextual characteristics.

For the analysis of qualitative data, NVivo version 11.0 software
was used to organize the narratives from the semi-structured
interviews in a structured manner. After literal transcription, the
principal researcher subjected the narratives to thematic content
analysis"”, following the stages of pre-analysis, material exploration
or coding, and processing/interpretation of the results obtained. This
process resulted in three categories based on recurring themes:“An
Environment Where Human and Technical Aspects Complement
Each Other”,“Nurses'Perspectives on Complexity’; and “Quality of
Care and Patient Safety in a Complex Environment”.
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Based on the premises of mixed-methods approaches, an inte-
grated data analysis was conducted by connection¥, using a con-
ceptual map (Figure 1) to illustrate the quantitative and qualitative
results. This approach aimed to explain and provide new insights
into how the constructs of the professional practice environment
and hospital sociotechnical complexity are related, seeking conver-
gences, divergences, and/or complementarity among the findings.

RESULTS

The demographic and professional characterization in the
quantitative phase showed a predominance of female partici-
pants, with 116 (87.9%) of the sample, and an average age of
41.6 years (SD = 8.2). The median time since graduation was 13
years (10.5-21.0), with a prevalence of specialist degrees held by
88 participants (66.7%). Most of the sample maintained only one
employment relationship, 112 (84.8%), and had been employed
at the hospital for a median of 8.1 years (0.8-38.5), of which 6.5
years (4.0-11.0) were spent in their current work departments. The
night shift stood out as the primary shift for these professionals,
with 55 (41.7%) working during this time. The number of patients
assigned per nurse during the last shift showed a median of 17.5
(13.7-21.0) in clinical-surgical inpatient units, 50.0 (23.0-58.0) in
emergency, and 5.0 (5.0-5.0) in intensive care.

In the qualitative phase, the participants were also predomi-
nantly female, with ages ranging from 32 to 53 years, and most
worked the day shift. The professional practice environment was
classified as favorable in all study areas, based on the application
of the Brazilian version of the PES-NWI (Table 1).

Such perception was reinforced by the participants’narrativesin
the category“An Environment Where Human and Technical Aspects
Complement Each Other”, primarily due to the existence of protocols
that ensure good practices and improve the quality of care, leading
toadvancesin knowledge and satisfaction in working at the hospital.

We have good working conditions, which allow us to pursue
knowledge. We have qualified colleagues. (L31-E11)

So, when | am asked if anything is lacking here in the hospital for
patient or worker safety, | say that this is the most developed place
I have ever worked, because there is a concern and an effort to
ensure that [patient safety] is present every day, that it is worked
on every day. Regarding this aspect, | believe our institution is
quite advanced. (C36-E14)

Riboldi CO, Gasparino RC, Wegner W, Henrigson E, Saurin TA, Magalhdes AMM.

It is noteworthy in Table 1 that the subscale “Staffing and
Resource Adequacy” showed a score of 1.88 (SD = 0.61) in the
emergency department, below the cutoff point, indicating an
unfavorable perception of the environment compared to clinical-
surgical inpatient and intensive care units (p=0.000), likely due
to the high number of patients assigned per shift. Concerns
about staffing levels were evident in the emergency nurses’
discourse in the category “Quality of Care and Patient Safety in
a Complex Environment’, corroborating the numerical findings.
The nurses expressed that the demand for walk-in care tends to
cause overcrowding, and in this situation, inadequate staffing
exposes patients to risks and care failures.

[...] because if you have the appropriate number of patients, you
can provide adequate care [...]? (E22-E15)

[...] the overcrowding here in the emergency department is one
of the factors that greatly impacts our care practice, our care for
patients, the risks [...] there are more risks of medication errors,
patient mix-ups, the care we should provide, even basic care,
sometimes we can’t manage. (E9-E16)

Regarding the complexity attributes in the professional practice
environment, the application of the Complexity Characterization
Questionnaire showed that these attributes were recognized by
the nurses (Table 2).

In the interviews, examples of professional experiences in
the category “Nurses’ Perspectives on Complexity” confirmed
these results. The “Large Number of Dynamically Interacting
Elements” was related to the nurse being a central figure who
navigates among various areas and teams. The “High Diversity
of Elements”was associated with the intense demand for activi-
ties, and “Resilience” was linked to adaptive capacity in the face
of adversity, as illustrated below:

[...]the nurse, being a central element of care, has to interact with
all professional categories, manage their own team, and manage
patient care. [...] They have to do all this simultaneously so that
work happens in a synchronized way. (L4-E9)

[...1it's family members asking questions, it's the patient wanting
to know the test results, [...] whether they’ll be discharged. [...] |
have to keep up. Besides the procedures [...]. We have a significant
workload. (E22-E15)

Table 1 - Classification of the Professional Practice Environment Based on the Application of the Brazilian Version of the PES-NWI, Porto Alegre, Rio

Grande do Sul, Brazil, 2021

Clinical-Surgical Emergenc Intensive
Subscales Inpatient Units (n=923) 4 Care p value
(n=79) (n=30)
Nurse Participation in Hospital Affairs 2.96 + 0.59) 2.53+0.55 3.27 +0.54" 0.000"
Nursing Foundations for Quality of Care 3.13+ 048" 2.57 +0.46 3.54+0.36 0.000"
Nurse Manager Ability. Leadership. and Support of Nurses/Nursing Staff 3.23+0.57 2.75+0.62 3.18+0.57 0.003
Staffing and Resource Adequacy 2.62 + 0.60 1.88+0.61" 3.23+0.61" 0.000"
Collegial Nurse-Physician Relations 2.90+0.58 2.89+0.55 2.82+0.59 0.787

*ANOVA One-Way with Tukey'’s test; **p < 0,05.
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[..] resilience comes from our ability [...] to know how to reorganize
and restructure ourselves. (T23-E10)

Regarding “Unexpected Variability’; scores below 7 and close to
“strongly disagree” in Table 2 tend to indicate that nurses did not
recognize, or barely recognized, the presence of characteristics linked
to this attribute. When comparing areas (p=0.005), the emergency
department showed a higher mean for this element, which may be
justified by the lack of controlin the sector, as the teams incorporate
the variability of demand as part of the process. Statements in the
category “Nurses’ Perspectives on Complexity” acknowledged this
attribute as an inherent trait of the care routine while also bringing
up aspects related to work methods in different areas.

[...] sometimes things can be very calm and stable with the patient,
the team, and everything, but then suddenly everything changes
[..]. (T21-E13)

Unexpected variability, we don’t have so much unexpected vari-
ability, in terms of patients, because it's a more controlled envi-
ronment [intensive carel, unlike the emergency department, you
know you have five beds, five patients [...]. (T17-E5)

In contrast, when associating the subscales of the Brazilian
version of the PES-NWI with the complexity attributes (Table 3),
“Unexpected Variability” was the only attribute that showed a
significant (p<0.01) moderate and inverse correlation, suggesting
that it can be reduced through certain characteristics present in
the practice environment.

Regarding this finding, in the category “An Environment Where
Human and Technical Aspects Complement Each Other," it was
mentioned that a professional practice environment with elements
favorable to nurses’activities tends to minimize traits of “Unexpected
Variability”and contributes to the quality of care and patient safety.

Riboldi CO, Gasparino RC, Wegner W, Henrigson E, Saurin TA, Magalhdes AMM.

[...] ateam that comes to work cohesive, happy, feeling valued, is a
team that will provide higher quality care for my patients, and if, in
addition, | ensure they have adequate training, the right materials to
work with, that their rights are respected, and they have their time
off[...] we can provide quality and safety for the patient. (L4-E9)

The conceptual map (Figure 1) represents the integration of
quantitative and qualitative results, with the central elements
being the constructs “nursing professional practice environment”
and “sociotechnical system complexity” — both highlighted in
red, with subscales (green) and attributes (yellow), respectively
— connected with the three categories (blue) and subthemes
that emerged from the semi-structured interviews.

This revised translation ensures clarity and maintains technical
accuracy, making it suitable for a scientific and professional audience.

{ Au environment where buman and fechuical aspects
complement_each other

portrays the practice environment and its subscales

Nurses' Perspectives on Complexity ]
portrays complexity and its attributes
‘ COMPLEXITY
OF THE SSTC

present in
'NURSING PROFESSIONAL
PRACTICE ENVIRONMENT
Large mumber of

’ dynamically interacting with emphasis on
s C=ms Nurse participation in the discussion
of hospital affirs
s —
Enotional Balanc Care Protocels
| [ Unexpected Variability | ‘
o by, eadership, and swpport of
R— mursing coordinators/supervisors to Leadestip

reduce the muses/mursing staff
effects of
Peogle
Work
Relationships
Quality of Care and Patient Safety in 2
Complex Environment

\ contibute to

Figure 1 - Integration of quantitative and qualitative results, Porto Alegre,
Rio Grande do Sul, Brazil, 2021

Table 2 - Presence of complexity attributes in the professional practice environment based on the complexity characterization questionnaire, Porto

Alegre, Rio Grande do Sul, Brazil, 2021

Clinical-Surgical Emeraenc Intensive
Complexity Attributes Inpatient Units (n=gz3) y Care p value
(n=79) (n=30)
Large Number of Dynamically Interacting Elements 10.99 + 2.07 11.02+1.59 1221+ 1.72 0.011
High Diversity of Elements 11.12 + 3.08 11.34+2.62 12.28 +2.42 0.173
High Diversity of Elements 561+1.71 6.90 + 2.16 538+ 1.70 0.005"
Resilience 9.71+1.85 9.80 +1.39 9.90 + 1.60 0.863

*ANOVA One-Way with Tukey’s test; **p < 0,05.

Table 3 - Correlation between the subscales of the Brazilian version of the PES-NWI and the attributes of the Complexity Characterization Questionnaire,

Porto Alegre, Rio Grande do Sul, Brazil, 2021

Complexity Characterization Questionnaire

Attributes

PES-NWI Brazilian Version Large number .
Subscales of dynamically _ High Unexpected -

. R diversity of A Resilience

interacting clements variability

elements

Nurse Participation in Hospital Affairs 0.126 -0.025 -0.376" 0.100
Nursing Foundations for Quality of Care 0.120 -0.031 -0.445" 0.061
Nurse Manager Ability. Leadership. and Support of Nurses/Nursing Staff -0.031 -0.188 -0.390" -0.001
Staffing and Resource Adequacy 0.039 -0.094 -0.433° 0.120
Collegial Nurse-Physician Relations 0.010 -0.110 -0.303" 0.159

'ANOVA One-Way with Tukey’s test; *P < 0,01.
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DISCUSSION

The professional practice environment was perceived as favor-
able by the nurses, as the subscales of the Brazilian version of
the PES-NWI showed four to five domains above 2.5 in all areas.
Interviews with participants reinforced this result, indicating that
the hospital’s certification and protocols directed toward care
practices based on quality and patient safety tend to influence
job satisfaction and a positive perception of their own work®,
However, this finding differs from recent studies in other Brazil-
ian settings that used the same measurement instrument®'-2,

On the other hand, the evaluation of the “Staffing and Resource
Adequacy” subscale of the Brazilian version of the PES-NWI was
unfavorable in the emergency department when compared to
clinical-surgical and intensive care units, possibly due to the
disproportionate ratio of patients assigned per shift versus the
number of professionals. Adequate staffing was mentioned by
participants in this area as a fundamental aspect, understood to
influence the quality of care and mitigate risks that compromise
nursing care.

The issue of human resource provision is a constant theme
in nursing research, mainly because it is considered an ele-
ment that directly affects the quality of care and the safety of
assistance®'?, a finding similar to the present study. Thus, the
“Staffing and Resource Adequacy” subscale commonly shows the
lowest scores when evaluating the practice environment®©22%),
atrend also observed, although only in the emergency depart-
ment. A number of patients exceeding the estimated capacity,
in addition to creating work overload, increases the likelihood of
patient safety incidents, arising from the need for adjustments
and improvised solutions due to the excessive processes that
need to be managed by the teams®?®. The institution in this
study encourages the reporting of incidents and adverse events,
allowing errors to be seen systemically and as opportunities
for improvement, demystifying the punitive culture that still
persists in many institutions. It is necessary to continuously
rethink this process, as it provides relevant data for analyses
and evaluations, implementation of barriers, and reviews of
care and management flows.

The application of the Complexity Characterization Question-
naire indicated that nurses in clinical-surgical inpatient units,
emergency departments, and intensive care units recognized
the presence of characteristics that constitute the complexity
attributes “Large Number of Dynamically Interacting Elements”,
“High Diversity of Elements’, and “Resilience” within their practice
environment. This recognition reveals that nursing work in the
hospital sociotechnical system is complex. During the interviews,
participants provided examples from their daily practical situa-
tions that demonstrated the presence of these attributes in their
environment, reinforcing this understanding. Thus, the degree
of patient dependency, the number of demands, and the need
to encompass multiple skills and knowledge for efficient work
support the assertion that the healthcare sector is a complex
system®@. A study conducted in clinical-surgical inpatient units®”
showed that nurses feel challenged when working in high-pressure
settings, striving to turn difficulties into learning opportunities,
even as they work to change such realities.

Riboldi CO, Gasparino RC, Wegner W, Henrigson E, Saurin TA, Magalhdes AMM.

Conversely,“Unexpected Variability” showed lower scores com-
pared to the other attributes, and in the nurses’ narratives, it was
associated with fluctuations in patients'health conditions, indicating
that remnants of uncertainty and unpredictability are embedded
in their daily work routines. Regarding the higher score for this item
in the emergency department, it is possible that walk-in care, or
the so-called open-door policy, influenced the quantitative result,
as such an approach makes it difficult for teams to anticipate and
control events. In this context, clinical-surgical inpatient units and
intensive care units present a more controlled environment and,
consequently, experience fewer variations.

When correlating the Brazilian version of the PES-NWI with the
Complexity Characterization Questionnaire, the results indicated
that less “Unexpected Variability” leads to a better professional
practice environment, even though this is an inherent character-
istic of nursing work. This finding was evident in the interviews,
as the nurses expressed that an environment with structural and
relational elements favorable to work contributes to the quality
of care and patient safety and is less likely to be influenced by
the variations that permeate the system and pose care risks. This
finding is consistent with recent studies that suggest an environ-
ment with established favorable characteristics is less likely to be
influenced by the variations:2529,

Study limitations

This research refers to a specific time frame prior to the Coro-
navirus pandemic, conducted in a single institution and with a
sample restricted to nursing professionals. Additionally, the internal
consistency of the Complexity Characterization Questionnaire
was low, which may be attributed to its limited dissemination
and application experience compared to the PES-NWI, indicating
a need for future research to provide more conclusive evidence
about its reliability.

Contributions to the field of Nursing

This study introduces reflections on the complexity of nurs-
ing work and the elements that foster a practice environment
favorable to care, aligning with current sociopolitical movements
advocating for the professional recognition of the nursing pro-
fession. It also legitimizes the recommendations of the World
Health Organization and nursing representative entities, which
encourage the production of scientific evidence related to work
conditions, quality of care, and patient safety in practice settings.

CONCLUSIONS

The study results indicated a relationship between the nursing
professional practice environment and sociotechnical complex-
ity in the hospital context, allowing for an understanding of the
characteristics of the areas studied and theirimplications for the
quality of care and safety of work processes. Complexity was
shown to be embedded in the practice environment, which,
when presenting favorable characteristics, tends to minimize the
inherent variability of daily routines and, consequently, maintain
greater system stability. The importance of conducting research to
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identify favorable points and/or weaknesses in practice environ-
ments is also highlighted, as the results will provide opportunities
to advance strategies focused on improving patient care and
professional satisfaction.
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