DOI: 10.2478/pielxxiw-2023-0036 © 2023 Author(s). This is an open access article distributed under the Creative Commons Attribution 4.0 licence
(http://creativecommons.org/licenses/by/4.0/)

I Reporting the adverse events and healthcare-
associated infections in relation to the work

environment
[ ]

. Renata Zelenikova**¢/X ® Darja Jarosova'**%'1 ©, Eva Mynaiikova**°,
llona Plevova'®¢ ©, Miroslava Kachlova™®*

'Department of Nursing and Midwifery, Faculty of Medicine, University of Ostrava, Czech Republic
2Department of Nursing Care, University Hospital Ostrava, Czech Republic

Renata Zelenikova
Department of Nursing and Midwifery, Faculty of Medicine, University of Ostrava, Sylabova 19, 703 00, Ostrava, Czech Republic
email: renata.zelenikova@osu.cz

A—Development of the concept and methodology of the study/Opracowanie koncepdji i metodologii badari; B — Query - a review and analysis of the literature/Kwerenda — przeglad i analiza literatury przedmiotu; C — Submission
of the application to the appropriate Bioethics Committee/Ztozenie wniosku do wiasciwej Komisji Biotycznej; D — Collection of research material/Gromadzenie materiatu badawczego; E — Analysis of the research material/Analiza
materiatu badawczego; F — Preparation of draft version of manuscript/Przygotowanie roboczej wersji artykutu; G — Critical analysis of manuscript draft version/Analiza krytyczna roboczej wersji artykutu; H — Statistical analysis
of the research material/Analiza statystyczna materiatu badawczego; | - Interpretation of the performed statistical analysis/Interpretacja dokonanej analizy statystycznej; K — Technical preparation of manuscript in accordance
with the journal regulations/Opracowanie techniczne artykutu zgodne z regulaminem czasopisma; L — Supervision of the research and preparation of the manuscript/Nadzr nad przebiegiem badar i przygotowaniem artykutu

STRESZCZENIE

Cel pracy. Celem tego wieloosrodkowego badania byta analiza zgtaszania zdarzen niepozadanych i zakazer zwigzanych z opieka
zdrowotng (HAI) w odniesieniu do Srodowiska pracy.

Materiat i metody. To przekrojowe, wieloosrodkowe badanie przeprowadzono w 14 szpitalach opieki doraznej (w przypadkach
nagtych) na terenie Republiki Czeskiej. Do badania wtaczono 105 oddziatdw szpitalnych opieki w przypadkach nagtych. Do oceny
Srodowiska praktyki wykorzystano the Practice Environment Scale of the Nursing Work Index. Ankiete oceniajac Srodowisko praktyki
wypetnito 805 pielegniarek. Co tydzien zgtaszano dane dotyczace zdarzen niepozadanych i zakazeri zwigzanych z opieka zdrowotna.
Wyniki. Ogdlna $rednia liczba zdarzer niepozadanych, w tym zakazen zwiazanych z opieka zdrowotna, wyniosta 27,7 (+36,10) na 100
pacjentow, przy czym najczestsze byty odlezyny i upadki. Najczestszymi zakazeniami zwigzanymi z opieka zdrowotng byty zakazenia
drég moczowych, przewodu pokarmowego i miejsca operacji. Analiza wszystkich zdarzen niepozadanych i zakazen zwigzanych
z opiek3 zdrowotna nie potwierdzita istotnego statystycznie zwigzku pomiedzy $rodowiskiem praktyki pielegniarskiej
a wystepowaniem zdarzen niepozadanych lub zakazer zwiazanych z opieka zdrowotna.

Whioski. Zdarzenia niepozadane i zakazenia zwiazane z opieka zdrowotna s3 waznymi wskaznikami jakosci opieki nad pacjentami
hospitalizowanymi. Zaden rodzaj $rodowiska praktyki pielegniarskiej nie miat wptywu na zgtaszanie zdarzen niepozadanych i zakazer
zwiazanych z opieka zdrowotna.

Stowa kluczowe:  Srodowisko placowki ochrony zdrowia, zakazenia, zarzadzanie bezpieczenstwem, badanie wieloosrodkowe

ABSTRACT

Aim. The aim of this multicenter study was to analyze the reporting of the adverse events and health care-associated infections
(HAls) in relation to work environment.

Material and methods. This cross-sectional multicenter study was conducted in 14 acute care hospitals throughout the Czech
Republic. A total of 105 acute care hospital wards were included in the study. The Practice Environment Scale of the Nursing Work
Index was used to assess the practice environment. The questionnaire to assess the practice environment were completed by 805
nurses. The data on adverse events and HAIs were weekly reported.

Results. The overall mean number of adverse events including healthcare-associated infections was 27.7 (36.10) per 100
patients, the most frequent being pressure ulcers and falls. The most frequent healthcare-associated infections were urinary tract,
gastrointestinal tract and surgical site infections. Analysis of all adverse events and HAIs failed to confirm a statistically significant
relationship between the nursing practice environment and occurrence of adverse events or healthcare-associated infections.
Conclusions. Adverse events and healthcare-associated infections are important indicators of quality of care in hospitalized patients.
No type of the nursing practice environment affected the reporting of adverse events and HAls.
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% INTRODUCTION

Adverse events and healthcare-associated infections
(HAIs) are important indicators of quality of care in
hospitalized patients.

The occurrence of an adverse event has a range of harm-
ful effects on both patients and healthcare workers, including
physical and/or psychological harm, a loss of trust in the heal-
thcare system, and reduced staff morale [1]. Large national
reviews of patient charts estimate that approximately 10% of
hospital admissions are associated with an adverse event [1].

Also known as nosocomial or hospital-acquired infec-
tions, HAIs affect patients in a hospital or another type of
healthcare facility. A considerable proportion of HAIs are
preventable, with a well-organized system for their pre-
vention and control being cost-effective. The effectiveness
of prevention and control is multiplied if targeted preven-
tive measures are implemented, responding to continuous
risk assessment and infection monitoring results, that is,
reasonable surveillance is carried out [2].

As already mentioned, although risks cannot be elimi-
nated, they may be minimized. More than a decade ago,
this was formulated by the European Council recommen-
dation on patient safety, subsequently incorporated into
Czech legislation on healthcare quality management. Since
2018, monitoring of adverse events has been obligatory for
all providers of inpatient healthcare services in the Czech
Republic. The national System for Reporting Adverse
Events is the first to monitor adverse events reported by all
these providers. The reports include falls, pressure ulcers,
clinical administration, clinical performance, medical
records, medications and intravenous solutions, blood and
blood products, diet and nutrition, medical gases, medical
devices and equipment, behavior of individuals, accidents
and unexpected injuries, technical problems, organizatio-
n’s resources and management, unexpected deterioration
in condition and other adverse events [3].

Nurses play a crucial role in patient safety and in pre-
vention of adverse events and HAIs. A good work environ-
ment constitutes a determinant factor for high care quality
and, at the same time, relates to improved outcomes for
nurses, such as intention to stay or job satisfaction [4,5,6].
Researchers [6,7,8] put their interest in finding the relation-
ship between nurses” practice environment and outcomes,
such as quality of care, intention to leave. It is believed that
nurses working within positive environments are encoura-
ged to work to best practice and work effectively with mul-
tidisciplinary team members, which, in turn, promotes the
quality of care provided and results in better patient outco-
mes [9]. A good nurse work environment has been associa-
ted with lower levels of adverse events [10].

The aim of this multicenter study was to analyze the
reporting of the adverse events and health care-associated
infections in relation to work environment.

B MATERIALS AND METHODS

This cross-sectional multicenter study was conducted
in 14 acute care hospitals throughout the Czech Repu-
blic. Hospitals were selected from all regions of the Czech

Republic. Those who agreed to participate in research
were personally contacted by project principal investigator
in order to select research assistants in each department/
ward included in the sample. A total of 105 acute care
wards were included in the study. The number of surveyed
units in the included hospitals varied from 2 to 14 with
average mean of 8 units per hospital.

Data collection started in September 2019. The original
intention was to conduct research for 12 months as a pro-
spective observational study but data collection was inter-
rupted by pandemic situation. The current study reports
data from the first three months of the research. The data
in this study comprise nurse survey data (n = 805) and
hospital ward data (n = 105). All nurses working as bed-
-side nurses in the selected hospital units were asked to
participate in the research. Out of 1014 printed question-
naires distributed among nurses, 805 completed question-
naires were returned, a response rate of 79.39%.

The nursing practice environment was measured using
the Practice Environment Scale of the Nursing Work Index
(PES-NWT) [11]. The PES-NWI is an instrument conta-
ining five subscales: nurse participation in hospital affairs,
staffing and resource adequacy, nursing foundations for
quality of care, nurse manager ability, leadership, and sup-
port for nurses, and collegial nurse-physician relations [11].
The total number of items was 31. Nurses rated each item
on a scale from 1 (strongly disagree) to 4 (strongly agree)
to indicate whether the feature is ‘present in the current job:
The mean of composite subscale scores rather than item
scores was chosen to give equal weight to each subscale.
Unit-level means were calculated for each item from each
unit’s nurse respondents. Unit-level subscale scores were
calculated as the mean of the unit-level item scores. Based
on the number of composite subscale, scores with values
above 2.5 the unit nurse practice environments were classi-
fied as favorable, mixed, or unfavorable. Favorable settings
are those with four or five subscales with scores greater than
2.5. Mixed settings are those with two or three subscales
with scores greater than 2.5 and unfavorable settings none
or one subscale [12]. The PES-NWTI reliability measured by
Cronbach’s alpha was 0.84 [11]. The PES-NWTI questionna-
ire was used with the permission of the author. The PES-
-NWI was translated from English to Czech language accor-
ding to the Guidelines for the Process of Cross-Cultural
Adaptation of Self-Report Measures [13], which included
several steps: translation (two translations into the target
language), synthesis of the translations (producing one
translation), back translation, expert committee, test of the
prefinal version (in a sample of 49 respondents). Two nur-
sing experts, a professional translator and a native speaker
were involved in the instrument translation process. The
Czech version of the questionnaire was tested in May 2019
on a sample of 49 nurses from a selected Czech hospital.
The translation process is described in another paper [14].

Data on organizational characteristics, HAIs and
adverse events were collected by research assistants recru-
ited in each participating hospital. These data were repor-
ted weekly by research assistants. The following informa-
tion on nurse staffing was collected: the nurse-patient ratio
and number of nurses on the day/night shift.
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The information on patient workload was as follows:
the number of patients during day/night shifts, new
patient admissions during day/night shifts and patient
discharges during day/night shifts.

Adverse events and HAIs were weekly reported based
on patient records, nursing documentation or through
hospital reporting systems. Nurses on each unit weekly
reported adverse events and HAIs.

The research protocol was approved by the institutional
ethics committee (no. 603/2017 Ethics Committee, Uni-
versity Hospital Ostrava, Czech Republic and no. 19/2017
Ethics Committee, Faculty of Medicine, University of
Ostrava, Czech Republic). All participants were fully
informed about the purpose of the study. Confidentiality
of the participants was fully respected.

Descriptive statistics were used for describing and pre-
senting unit characteristics. The Kruskal-Wallis test was

M Tab. 1. Ward characteristics (n = 105)

used for analyzing adverse events according to the type of
the nursing practice environment. A p-values of <.05 were
considered statistically significant. Statistical analyses were
performed in Stata 14.

B RESULTS

Nurses in our sample reported caring for a mean of
8.3+3.56 patients. The mean number of patients in the
ward was 23.5£14.40 during day shifts and 23.3+14.57
during night shifts. The number of patient admissions to
the ward during day shifts was 4.0+3.40 and during night
shifts was 1.2+1.01 (Tab. 1).

The overall mean number of adverse events including
HAIs was 27.7 (£36.10) per 100 hospitalized adults, the
most frequent being pressure ulcers — a mean of 10.4
(+31.34) per 100 patients, falls without injury — a mean

Day shifts Night shifts

MeanSD | Median Min Max MeanzSD | Median Min Max
Number of nurses on the ward 2.3£1.90 2.0 1.0 15.0 1.6+0.88 13 0.7 6.9
Number of practical nurses on the ward 1.3£0.62 1.1 0.1 3.5 1.0+0.50 1.0 0 29
Number of nursing assistants/auxiliary staff on the ward 2.0+1.64 17 1.0 1.6 1.0£0.61 1.0 0 39
Number of patients on the ward 23.5+14.40 19.9 33 1004 | 2331457 19.9 0 98.5
Number of patient admissions to the ward 4.0+3.40 3.0 0.8 26.1 1.2+1.01 1.1 0 7.5
Number of discharges from the ward 43+3.43 3.6 0.8 253 0.9+1.01 1.0 0 53
Number of patients assigned to a nurse* 8.3+3.56 7.4 15 209

*nurses and practical nurses

B Tah. 2. Prevalence of adverse events and HAls per 100 hospitalized
patients (n = 105 wards)

M Tab. 3. Unit-level perception of work environment (n = 105)

HAI - healthcare-associated infections

Vol.22, Nr 4 (85)/2023

Adverse events and HAls | Mean=SD Median Min Max Work environment n %

Total adverse events 27.7436.10 19.4 0.0 273.2 Favorable 60 57

Pressure ulcers 10.4+31.34 26 0.0 254 Mixed 33 31

Falls without injury 4.5+6.58 0.0 0.0 28.2 Unfavorable 12 n

Falls with injury 1.943.59 0.0 0.0 20.4 Total 105 100

Urinary tract infections 3.5%5.74 0.0 0.0 26.2

Gastrointestinal tract 15+3.64 0.0 0.0 24 W Tab. 4. Analysis of adverse events per 100 patients in relation to the work

infections environment (n = 105)

R N
zurF;l;aI Slltﬁ |nfect|orfst 5 112353 0.0 0.0 7 Item Environment | n | Mean | SD | Min | Max | p-value
eripheral line-associate

bloozst,eam infections 0.8+4.21 0.0 00 | 343 ) Favorable | 60 | 9.5 [32.83| 0.0 [254.0

Failure to adhere to the ulrceeS:S‘"e Mixed |33 | 137 |24.14] 00 |1428| 09211

time of administration of 0.5+2.83 0.0 0.0 219 Unfavorable | 12 | 53 | 7.07 | 00 | 201

medication - . - -

Skin infections 0.5+1.72 0.0 00 | 104 | [Fls Favorable | 60 | 47 | 662 | 00 | 282

Other infections 042,04 0.0 00 | 160 mg:;”t Mixed |33 | 43 | 729 | 00 | 278 | 0.8202
i Unfavorable | 12 | 3.7 | 429 | 0.0 | 10.0

Improper preparation of 042266 0.0 00 | 254

patient before surgery Falls Favorable | 60 | 2.1 | 375 | 00 | 204

RESpiratOry tract infections 0.4+1.90 0.0 0.0 17.2 with Mixed 33 18 3.74 0.0 16.0 0.4775

Others 0415 | 00 | 00 | 106 | inuy Unfavorable | 12 | 08 | 205 | 00 | 65

Pneumonia 0.4+1.62 0.0 0.0 1.2

Patient identification 0.4+2.37 0.0 0.0 227

Central line-associated 03178 0.0 00 | 137

bloodstream infections

Other medication failures 0.3+1.41 0.0 0.0 83
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B Tah. 5. Analysis of HAs per 100 patients in relation to the work environ-
ment (n = 105)

Item W o n | Mean | SD | Min | Max | p-value

environment

Favorable 60 | 43 [6.04| 00 |224
Urinary tract Mixed | 33| 23 |518] 0.0 |262] 02748
infections

Unfavorable | 12 | 2.8 |549 0.0 | 153

Favorable 60 | 1.7 |4.01] 00 |224
Gastrointestinal |y ™ 33| 12 | 266 | 00 | 94 | 08052
tract infections

Unfavorable | 12 | 1.2 |4.23| 0.0 | 147

Favorable 60 [ 1.1 |270| 0.0 | 10.5
Surgical site Mixed |33 | 1.0 |4.06] 00 |197 | 07335
infections

Unfavorable | 12 16 |[554| 00 [19.2
Peripheral Favorable | 60 | 1.4 |[5.50| 0.0 | 343
line-assodated ™ypoq 133 [ 01 [056] 00 | 32 | 07779
bloodstream
infections Unfavorable | 12| 0.0 [0.00| 0.0 | 0.0

HAI - healthcare-associated infections

of 4.5 (£6.58) per 100 patients, and falls with injury - a
mean of 1.9 (£3.59) per 100 patients.

The most frequent HAIs were urinary tract infections
—amean of 3.5 (£5.74) per 100 patients, gastrointestinal
tract infections — a mean of 1.5 (+3.64) per 100 patients
and surgical site infections — a mean of 1.1 (£3.53) per
100 patients (Tab. 2).

On average, nurses from 105 hospital departments
considered their work environment as favorable on 60
(57%) wards, mixed on 33 (31%) wards and unfavorable
on 12 (11%) wards (Tab. 3).

Analysis of all adverse events (Tab. 4) and HAIs (Tab.
5) failed to confirm a statistically significant relationship
between the nursing practice environment and occur-
rence of adverse events or healthcare-associated infections

I DISCUSSION

Presented study aimed at analysis of adverse events and
HAIs in connection to work environment. The analysis
showed that the adverse events most frequently reported
by Czech nurses in our sample were pressure ulcers, follo-
wed by falls without injury and falls with injury.

The finding that falls and pressure ulcers are the
common adverse events in hospitals may be explained
by the fact that these are the least punishable situations
in clinical practice and are reported by healthcare wor-
kers guided to do so [15]. In Korean study the most fre-
quent nurse-perceived adverse events were falls [16]. In
comparison, according to the Czech national System for
Reporting Adverse Events, there were 135.99 pressure
ulcers and 123.22 falls per 1000 patients in long-term care
hospitals in 2019. In acute-care hospitals, the rates were
19.94 and 10.55 per 1000, respectively [3]. In the present
study, nurses reported more adverse events and HAIs
than those in the national system. This finding uncovered
the problem of underreporting to the mandatory natio-
nal reporting system. According to Aiken et al. [17], a
more reliable estimate of the occurrence of adverse events
may be provided by nurses’ reports of adverse events.

“The systems approach requires a shift from a blame cul-
ture which incentivizes people to cover up, to an ethos
of safety management in the context of a just culture to
maximize the potential to avoid future adverse events” [1].
Also, the International Council of Nurses [18] promotes
a culture that does not blame individuals, but encourages
the reporting of all adverse events with the purpose of
learning from them.

The primary purpose of patient safety reporting sys-
tems is to learn from experience [19]. Reporting in itself
does not improve safety. It is the response to reports that
leads to change. The most important function of a repor-
ting system is to use the results of data analysis and inve-
stigation to formulate and disseminate recommendations
for systems change [19].

Healthcare-associated infections, or infections acquired
in healthcare settings, are the most frequent adverse event
in healthcare delivery worldwide. Of every 100 hospita-
lized patients at any given time, seven in developed and
ten in developing countries acquire at least one HAI [19].
Among all HAIs in the present study, urinary tract infec-
tions were most commonly reported. This is in congru-
ence with the literature findings that urinary tract infec-
tions account for the majority of HATs, with most of these
occurring in catheterized patients. Nosocomial urinary
tract infections account for up to 40% of all HAIs [20].

The present study failed to confirm relationships
between HAIs and adverse events and the nursing prac-
tice environment. No type of the nursing practice envi-
ronment affected the prevalence of adverse events inclu-
ding HAIs. Our findings are in congruence with the study
Kang et al. [16], where no hospital-level nursing practice
environment variable affected the rate of nurse-perceived
HAIs. On the contrary, a Korean study confirmed that
a better work environment had a significant inverse rela-
tionship with adverse events [9]. In another study in nur-
sing homes [10], poor work environment was significan-
tly associated with adverse events. Our findings pointed
out an interesting phenomenon where mean number of
reported adverse events and HAIs was higher in favorable
work environment and lower in unfavorable work envi-
ronment. Even though our findings were not supported
by statistical significance, it can highlights that favorable
work setting supports reporting adverse events and HAIs
without blaming individuals. Reporting culture is often
mentioned as a leading factor behind differences in repor-
ting [21]. An effective reporting system is the cornerstone
of safe practice and, within a hospital or other health-care
organization, a measure of progress towards achieving
a safety culture [19].

Although human errors play a role in serious adverse
events, there are usually inherent system factors, which,
if addressed properly, would have prevented the errors
or reduced the likelihood of their occurrence [18]. The
prevalence of patient falls and pressure ulcers is signifi-
cantly influenced by several characteristics of the nursing
practice environment, namely collaborative relationships,
positively perceived communication between nurses and
physicians, nurse education, and nursing experience [22].
However, this is in contrast to the present study and so are
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the findings from a systematic review showing that there is
evidence on associations between work environment and
nurse-sensitive patient outcomes [22].

This preliminary research will continue after uninten-
ded break as a 12-month prospective observational study
to determine the association between the practice envi-
ronment and nurse-sensitive patient outcomes including
pressure ulcers, falls, urinary catheter-associated urinary
tract infections, and central line catheter-associated blo-
odstream infections.

| CONCLUSIONS

Our study confirmed that the most frequent adverse
events in our sample were pressure ulcers and falls. The
most frequent HAIs were urinary tract, gastrointestinal
tract and surgical site infections. No type of the nursing
practice environment affected the prevalence of adverse
events and HATs. Nurses from favorable practice environ-
ment reported more adverse events than nurses in unfa-
vorable work environment. To report adverse events and
HAIS, it is necessary to support no blame culture in nurse
practice environment.
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