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Introduction
Implementations towards enhanced patient safety require an integrative approach, 

based on exchange of knowledge and cross-talk between medical and biological sciences. 
Societies in the wake of recent heightened economic demands become increasingly cognisant 
about financial limits in providing quality healthcare. Patient safety can be maintained and 
improved by implementing qualitative steps in organization, continuity of care and electronic 
documentation, reevaluating simple hygiene oriented strategies based on recent research 
results, enhanced patient monitoring, and orienting attention to noise and stress affecting 
patients and providers [1]. The emphasis of this work is on anesthesia and intensive care 
scenarios.

Aspiration for Simplicity and Clarity
Health management is becoming increasingly complex due to the technical and medicinal 

advancement with diverse subspecialties. Simplicity and clarity should be aimed at wherever 
feasible without jeopardizing quality and detail [2]. Medical errors, caused by naming, dosing 
confusions, abbreviations, disorganized, extensive, handwritten documentation, crowded and 
scurrying working conditions may be vitiated by applying simple commands and logarithms. 
Complicated and extensive naming and documentation may become counterproductive in an 
acute and fast turnover environment. For an anaesthesiologist, who is faced and presented 
with a rapidly deteriorating patient, speedy engulfment of composite information may 
become challenging. The issue of Sound Alike, Look Alike Medications (SALA) may depreciate 
nursing performance. Effective shortness, avoidance of unnecessary wording and emphasis on 
clinically important aspects are strengths of a forceful and adequate approach [3].
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The exemplary daily patient documentation contains short 
electronic assessment of relevant mental, physical, and laboratory 
parameters by the attending physician, electronic documentation 
of the action plan, and electronic documentation of the change 
in status and actions taken as well as short nurse notice of 
providing services that are out of the scope of documented routine, 
such as NEWS scoring, daily updated overview of the current 
hospitalization dynamics in the timeline supports effective problem 
solving. Constituents, like simple and organized electronic access 
to consultations, evaluations, imaging and laboratory parameters, 
patient history, filing printouts to enable the retrieval of electronic 
information and an updated maintenance of focused and problem-
oriented quality documentation enhance the safe creative working 
process.

Detailed, structured handover, and implementing overviews 
of circumstances, procedures and outcomes in daily succession 
in a structured format, with daily updates, integrated into 
documentation enhance continuity of care.

Organized Workflow 
To achieve organized workflow, inter- and intradepartmental 

communication is essential. With appreciated feedback from actual 
users, communication is an enhancer of adherence, particularly 
during handover, multidisciplinary meetings, and between 
healthcare entities. Designated outreach personnel, or even ad hoc 
task forces, to timely and professionally handle interdepartmental 
requests are of great value.

Lack of strategies, and constantly reinventing approaches and 
communications leads to a chaotic work environment, resembling 
action movies more than desirable working conditions, with 
potential for major mistakes, patient and medication mix-ups, 
and errors. Allocating roles, knowing one’s place and accepting 
responsibilities with eagerness to fulfill them are basic to an 
organized workday. The harm of overt chaotic activity is only 
surpassed by the consequences of ignorance. 

An essential component of organized workflow is team training, 
which should be systematic, but most importantly practically 
applicable, translational, with hands- on demonstrations. The 
failure to intertwine theory with practical application jeopardizes 
efficacy, therefore learning should be integrated into ongoing 
practice. Implementing modification is optimally gradual, allowing 
sufficient time for adaptation and embedding into the system.

Leadership Stratification and Continuity of Care
Despite thorough medical and specialist training, the time spent 

in the field, the versatility and the number of situations constitute 
the components of becoming a professional expert. Building from 
the groundwork warrants familiarizing the practitioner with all 
aspects of clinical care.

Overgrown, self-important behaviorally aggressive 
personalities are not less frequent among healthcare providers and 
they often do not reflect professionalism and experience accordingly 
and appropriately. Presumptuousness and daring attitude may very 
well collide with patient safety. 

In many institutions departmental hospitalized patient care 
is planned in weekly or even longer periods for attending ward 
doctors, other places have frequent changeovers, potentiating the 
susceptibility to errors in apprehension of often extensive patient 
history. Continuity in care by dedicated time in predetermined 
blocks may enhance performance.

Protocols, Guidelines and the Quality of Evidence
The cornerstone of healthcare is a structured, logical, 

pathophysiological understanding of coherencies, and the 
ability of a flexible, fast, systematic response, best suited and 
customized for the needs of the individual. Yet protocols, guidelines 
and recommendations are of immense importance, creating a 
framework of action. The reason for the existence of protocols is 
manyfold.

It is the ever-changing personnel, the multitude of experimental 
and clinical studies, the assortment of global and local guidelines 
with variable levels of evidence, the need for enhanced 
communication, and integrated, speedy responses in stressful 
situations, in a busy work environment. 

Protocols ideally integrate the latest advancements in the field 
with local work methods therefore they are subject to change and 
upgrading. In the case of guidelines, the optimal stratification of 
evidence is implemented in referring to guidelines as imperative, 
compulsory - based on a high level of evidence; recommendations 
- based on mid-level evidence, and opinions - based on low-level 
evidence. Expert opinion may be the major lead or guide, due to 
the lack of statistical evidence, or solitary low-level evidence trials, 
alternatively in situations of conflicting statistical evidence [4]. 

Multicenter, prospective randomized studies are not always 
available and if so, they arise after stringent criteria, excluding the 
majority of performed studies and patient populations to achieve 
homogeneity of the monitored parameters. High-quality studies 
are selected, representation is shrunk and adjustment for variables 
to create homogenous, comparable study groups is challenging. 
Randomization allows control treatment parameters, and blinding 
ensures objectivity.

 It is challenging to provide evidence on large population data 
because there is an ongoing danger of not being able to control for 
all dominant variables. The Simpson paradox describes statistical 
situations when analysis of pulled data offers statistically opposing 
results. When originally considered as a whole, populations are 
sub-grouped based on internally more homologous, externally 
distinguishing features, the statistical significance flips in direction. 
If confounding factors are unevenly distributed among examined 
groups, the Simpson paradox is likely to emerge [5,6]. In an ideal 
world identifying and controlling for confounders and homogenous 
subgrouping should eliminate the Simpson paradox. Randomization 
aids in eliminating the paradox, by assigning groups by chance. If 
sufficiently large groups are created, that is usually in hundreds, the 
confounding features become proportionately represented among 
groups, at least that is the hope. 

Comorbidities in clinical trials are occasionally assessed by the 
Charlson comorbidity index. The index can be too inaccurate for 
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research purposes, carries an inherent potential for flaws ,and may 
skew the statistical analysis. The index is a valuable orientational 
predictive clinical tool, but in my humble opinion not sufficiently 
precise to establish comparable patient groups in research [7].

Quality Control, Internal and External Audits 
The ongoing quality control of patient care and safety, the 

implementation and efficacy of introduced changes, the adherence 
and level of practicality and integration of procedures aimed at 
optimizing patient safety are monitored via multiple channels, 
audits and statistical analysis, patient, relative and worker 
questionnaires may mirror the adequacy of the work provided. 

The internal audits may lead to underestimation of the “Cheese 
Holes”, yet if done thoroughly, may establish high safety ethics, and 
external audits may not be suitable for the needs of the local work 
environment. Nevertheless, major problems will be depicted [8]. 

Synchronizing requirements for work ethics and quantity 
in harmony with patient needs is demanding [9]. Resource-
conscientious and limited environments often struggle to achieve 
qualitative and quantitative security, particularly in the context of 
high prices of medications and technical support. External technical 
and training support to equipment should be continuously part of 
the service.

An example of the perception dilemma is the following nurse-led 
and evaluated study that compared the feasibility of the Neecham 
Confusion Scale (NCS) and the Delirium Observation Screening 
Scale (DOS) for delirium. Almost one hundred patients had been 
followed in a University hospital setting during day, afternoon and 
night shifts. The authors, similarly to our experience recognize, that 
nurses are not well trained to discriminate features of hyperactive 
delirium, even less that of hypoactive delirium. Aggressiveness, 
negativism, overt positive attitude, or reticent numbed behavior are 
often misinterpreted as personality traits. A questionnaire-based 
study of nurse experience has rated DOS superior to NCS screening, 
in that DOS was faster to perform, and in the case of the NCS need 
for explanatory help to understand was more often requested by 
the nurse (19,4 %, vs. 2,7%), the clarity of answers was superior in 
the former, and overall performance of DOS was more valuable for 
a nurse to spot delirium symptoms. This opinion is worthwhile and 
requires consideration, however, burdened by bias, for example, in 
that easier may have been interpreted as better. A more objective 
professional feedback would be necessary to conclude, which 
questionnaire reflects better the delirium incidence and severity 
[10].

Adherence to enforced changes may frequently be partial, 
consequently, statistical monitoring of efficacy and outcome may 
not be reflective. For example, adherence in some ICU settings to 
regular sedation hold in mechanically ventilated patients was about 
50% in a clinical study [11].

There is however a degree of freedom of treatment modification 
and application based on local circumstances and individual 
patient needs, a customized approach, that is not always attainable 
by schemes. The reasons for the lack of adherence should be 

investigated, it may help advance the practicality and rationality of 
instructions.

In the case of daily sedation breaks, a stratified approach is 
needed, because the sedation hold does not apply blindly to every 
ICU patient, without jeopardizing brain and cardiorespiratory 
stability, hence partial adherence may represent appropriate, 
personalized care.

The cohesion to recent 2016 updates on FDA-induced 
restrictions on quinolone antibiotic prescriptions for 
uncomplicated Urinary Tract Infections (UTI), acute sinusitis and 
acute exacerbations of chronic obstructive pulmonary disease (AE 
COPD) had demonstrated an immediate and sustained significant 
decrease in quinolone administration in United States private 
practices, representing excellent adherence [12].

Likewise, The European Medicines Agency (EMA) published 
recommendations on the restricted usage of quinolones due to 
effects that may adversely influence connective tissue function and 
mental health [13]. These restrictions didn’t elicit a statistically 
significant change in adverse effect reporting frequency, based on 
the Eudra Vigilance database [14]. The mechanism of quinolone 
action is the impairment of bacterial DNA synthesis. Unfortunately, 
increased matrix metalloproteinase (MMP1,2,13) activity had 
been corroborated in hosts, leading to collagen degradation with 
the potential of damaging connective tissue such as the cartilage, 
tendons, and lungs. Such effect is fortified by concomitant steroid 
usage [15].

Moreover, quinolones chelate cations, increase the efficacy of 
pro-apoptotic caspase-3 and fortify Reactive Oxygen Species (ROS) 
activity, contributing to oxidative stress. Based on the above, EMA 
cautioned against the use of quinolones in the elderly, patients 
with kidney problems and organ transplant recipients, particularly 
in situations of concomitant usage with steroids due to increased 
tendency towards tendon injury. 

A yet to be answered question is the quinolone effect on the 
severely damaged lung, requiring mechanical ventilation in case 
of severe COVID infection, Acute Respiratory Distress Syndrome 
(ARDS), and pneumonia, where increased connective tissue 
demolition and ROS production are potentially major confounders, 
or in a severely failing heart, that has already reached a detrimental 
level of fibrotic rearrangement. An arrhythmogenic potential and 
increased cardiac mortality based on a meta-analysis of existing 
clinical trials have been reported. EMA warned to weigh the risk-
benefit ratio and the need for quinolones in cardiac patients [16].

The clinically applicable literature and warning of quinolone 
application in severely damaged lungs is sparse, but common sense 
drives one towards wariness and carefully evaluating the risk- 
benefit ratio [17,18].

A significant occurrence of pneumothorax and 
pneumomediastinum has been noted for example in COVID patients 
requiring mechanical ventilation, and one wonders to what degree 
do quinolones bestow to such damage [19].
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In monitoring and highlighting, insufficiencies to negative 
constituents are exposed. Avoidance of stigmatizing, that is 
mistakes are often a result of collective failure and a developing 
level of current understanding and evidence based on the latest 
applications of research studies, and picking the end of the chain as 
the culprit is frequently not a real solution.

Human fallibility can be stigmatizing, aggrandized and abused, 
in contrast, constructive communication may potentially deflect 
uneven exposure, and aid to better outcomes. 

The Theory of the Swiss Cheese Model
The model has been developed to describe the active and latent 

failures as holes in a cheese, that may or may not retain poured 
water, and conclude in clinically evident mistakes on one-to-many, 
many-to-one basis [20]. When mistakes do not have an apparent 
consequence, they may deceitfully encourage the system to sustain 
them. An example is the Titanic disaster, where a series of latent 
failures and miscommunications in the environment of press-
mediated propaganda of infallible quality, have led to irreparable 
damage. The reasons for failure had been fully disclosed due to 
very thorough research decades after the tragedy. The poor choice 
of building material, the disposal of life-saving boats, the last-
minute change in the management crew, the missing binoculars, 
the poor decision on how to react to the extremes of weather and 
the maneuvers to avoid collision, the reckless behavior of sailor on 
duty, ignoring and not forwarding warning messages incoming from 
the surrounding ships, created a malevolent series of unfortunate 
events, that individually may have been latent, but in concurrence 
culminated in deadly collision [21]. In a multilevel, complex system 
the aim is to find and fill every single cheesehole for the leak to 
disappear. 

Old Habits Die Hard
When introducing changes, breaking old habits may become 

the most difficult task. Societies vary in their levels of flexibility, and 
contrivance on old structures. Organizations may function based on 
bureaucracy, market-driven, with clan attitude or as adhocracies. 
Each of the subtypes has beneficial attributes and downsides. 
Aspiring for a dynamically evolving system is typical for adhocracy, 
but there is an unacceptable level of risk-taking not suitable for 
healthcare and a lack of long-term security, therefore a cohesive 
middle road is advocated by many [22]. Similar dynamics follow 
the narrower society of healthcare terrain. Certain groups strive 
for established forms, while others have an attitude of admiring 
and accepting anything that has been written and advocated by an 
external source, that is rated based on cultural and professional 
preference highly. Both extremes are detrimental, yet both extremes 
participate in the dynamic establishment of the final balance, that 
is respect for the good old functional, established ways and careful 
acceptance of new approaches, ideally once proven safe and 
effective. There should be wisdom in protecting the valuable old 
habits over change, while promoting reasonably sophisticated new 
ways, representing true quality revitalization.

An example is the observed titration paradox in anaesthesiology 
[23]. Conventional methods calculate weight-based doses as 
initial standards for patients. The titration paradox recognizes the 
existence of further variables in that individuals in the population 
exhibit differential degrees of response to fixed-dose regimens 
based on their sensitivity, and confounding variables, such as 
receptor upregulation, metabolic rate etc., that are not accounted 
for during simple weight-based calculations. This paradox becomes 
scientifically articulated, and becomes obvious when drugs are 
targeted to a certain effect (entropy level for example).

Hygiene
Extensive advisory and practical work is related to hygiene 

that has been illuminated by the recent pandemic. The discovery 
and widespread utilization of antibiotics revolutionized infection 
control, but the availability of antibiotics should not desensitize our 
vigilance towards high principles of hygiene. Systematic and regular 
monitoring of the microbial environment of incoming patients who 
are at heightened infective risk should not be the exclusive feature 
of the ICU context. Using dedicated clothes, cleaned under standard 
conditions appropriate for infectious environment standards for 
all healthcare-related personnel, with stringent dis-allowment of 
carrying on outside hospital facilities is desirable.

ICU personnel should undertake showers before and after 
entering shifts. Interdepartmental relocation of patients should 
ideally be preceded and followed by a whole-body wash.

Safe waste disposal of body fluids and biohazard material is 
planned and executed to liquidate pathological microorganisms, 
however, manifestly not contaminated urine is often not considered 
regulated waste and is not required to be discarded as biohazard 
waste or neutralized, unless visibly tainted by blood. 

The road from human and surrounding skin colonization 
to manifest internal organ infection may be sped up in an 
immunocompromised susceptible host using indwelling accesses. 
The overcrowded hospital scene and fast turnover with frequent 
patient relocations create another potential source for pathogen 
dissemination. The numerical representation and appreciation of 
the cleaning workforce may be underestimated. 

The pioneering work to stress the need for high standards 
of hygiene has been done by Ignacz Semmelweis, a Hungarian 
professor, who forbade medical students to vaginally examine 
pregnant women without prior hand hygiene in the 19th century 
[24]. He later obliged staff to wash their hands in chlorine before 
entering wards. His efforts had been subject to laughter, ignorance, 
ridicule and bullying. Consequently, his mental health deteriorated 
to a mental breakdown and he ended up in a mental institution. 
Nowadays, Semmelweis’s legacy is celebrated as one of the greatest 
visionaries of medical science. 

His life is a sad story of how greed, a hostile environment, 
lack of appreciation, clinging to rigid structures, no inclination 
for improvement and flexibility, and stigmatizing women and 
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mothers can destabilize a wonderful human mind, and set brakes 
to development, including saving lives. 

A randomized clinical trial comparing ICU patients daily cleaned 
in 4% chlorhexidine showed a 58% decrease in the incidence of 
gram-positive bloodstream infections [25].

When analyzing this likely valid, important and desirable result 
in this very good clinical study, one cautions against running into 
premature conclusions, to double-check for potential hooks and 
to emphasize the importance of proper statistical analysis. While 
the study offers a method to diminish central-line associated 
bloodstream infections (CLABSI), we are dazzled with the following 
unanswered questions:

Length of Stay (LOS) in ICU was statistically characterized 
by a median stay of four days, a value which depicts the greatest 
number of participants that are characterized by a certain feature, 
that is 4 days. It may very well be that a good proportion of patients 
were in ICU for much longer. The median is the quantity lying 
amid frequency distribution, while the mean is the average of 
given numbers. The similarity or dissimilarity of the two values is 
dependent on the mode of distribution of the elements. The more 
skewed the distribution, the greater the likelihood of difference 
between mean and median.

Why is median stay not representative in this case? We do not 
know if CLABSI has occurred in those already outside the ICU that 
is frequently the case. We do not know if there was a difference in 
the time chlorhexidine had been used in infected contra uninfected 
patients. Had the chlorhexidine wash continued outside the ICU? If 
not, the likelihood of association is diminished. 

Based on the above can we with certainty associate the lack 
of CHC with CLABSI? We hope so, and that is our bias because we 
want a resolution that improves our outcome. But in reality, the 
above questions should be addressed in a new study. The overt use 
of disinfectants and antibiotics may contribute to the selection of 
multiresistant pathogens via indirect effect.

A compelling environmental study in the Wuhan region exposed 
the selective pressure imposed by increased usage of disinfectants 
due to pandemic, entering urban sewage on antibiotic resistance 
particularly the quinolone-related efflux pumps and oxa20 
encoding beta-lactamases. Antibiotic resistance gene abundance 
reached 20 times the level of the precovid era due to selective 
pressure [26]. Among the disinfectants were trihalomethanes, 
which during prolonged exposure increase the risk of bladder 
and colon cancer, and quaternary ammonium compounds, with 
toxicity to ecosystems and during chronic exposure with dermal, 
respiratory and reproductive effects [27]. In the study, the above 
chemicals contributed to over 50% of antibiotic resistance gene 
profiles. According to statistics, 74% of covid infected patients took 
antibiotics, with 29% represented by quinolones. The proportion 
of multidrug-resistant bacteria increased 4.5 times. Beyond 
antibiotic stewardship, prevention of pathogen spread and choice 
of disinfectants can decrease the alarming increase in antibiotic 
resistance.

Patient Monitoring
Patient monitoring using sophisticated high-tech gadgets 

is a great deal of an economical issue. There are however facets, 
requiring less financial input, less refined software and invasiveness, 
yet still improving safety. Monitoring the depth Of Anaesthesia 
(DOA) is a relatively simple, noninvasive tool to avoid latent or 
manifest adverse effects [28]. DOA arguably modifies the dose of 
intraoperative anaesthetics and analgesics, the level of sedation, 
and the emergence from surgical anaesthesia [29]. It is possible 
to follow and control the emergence from anaesthesia using DOA. 
Entropy-guided anaesthesia led to faster emergence and less 
postoperative agitation and delirium [30]. Moreover, monitoring 
has led to improved postoperative cognitive functions in multi-
trauma patients. Postoperative Cognitive Dysfunction (POCD) is 
decline in intellectual functions - basic and higher intellectual 
skills - postoperatively. POCD may be transient or long-lasting, may 
affect performance, morbidity, and even mortality, and occurs with 
higher frequency in the older population and after major surgical 
procedures [31]. POCD triggers are multidimensional, pain is one of 
the leading factors in their development. Entropy is a noninvasive 
tool, designed to depict state entropy, response entropy and 
Burst Suppression Ratio (BSR), that is frontal EEG signals and 
electromyography data, measuring quantitative consciousness to 
complete suppression of cortical neuronal activity.

Burst suppression emerges during the delivery of high-dose 
anaesthesia, during deep brain inactivation when episodes of 
isoelectricity are interrupted by episodes of hyperexcitability. 
Several theories attempt to explain the phenomena. The 
hyperexcitability theory pointing at calcium efflux during too 
deep anaesthesia, or the metabolic hypothesis blaming disbalance 
between slow ATP production to disproportional ATP consumption 
[32]. The presence of burst suppression during general anaesthesia 
likely predisposes to postoperative delirium [33]. Burst suppression 
during cardiac arrest, cardiopulmonary resuscitation and after, 
has been associated with poor outcomes. Pharmaceutically 
induced burst suppression has been proposed to decrease oxygen 
consumption and to have a protective value in status epilepticus 
and during intracranial hypertension. Burst suppression appears 
during too deep anaesthesia and as such, overly deep anaesthesia is 
associated with worse postoperative morbidity. Monitoring depth 
of sedation may be of value in ICU patients, where administration of 
analgesics and sedatives is a matter of days and due to multiorgan 
impairment metabolism, elimination and accumulation of maternal 
substances and their, frequently partially active or detrimental 
metabolites may represent a real danger for overall brain function 
[34,35].

Monitoring the depth of anaesthesia became an emerging 
aspiration when the issue of awareness during anaesthesia gained 
recognition. Lack of monitoring or lighter anaesthesia may lead 
to awareness, and out of fear from alertness, without monitoring, 
overly deep anaesthesia may be implemented.

Depth of Anaesthesia Monitoring (DOA) methods cannot 
substitute for the thoroughness of comprehensive EEG [36], 
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yet they provide great orientational, additional perioperative 
monitoring tools. Perhaps DOA could be included in clinical 
research works comparing the influence of anaesthesia on outcome 
measures and could be widely available in the ICU, where patients 
with multiorgan failure have variable levels of drug metabolism and 
elimination [37].

The Effect of Physical and Psychical Stress on 
Healthcare Personnel Performance and Patient 
Outcome

There is extensive research to understand the stress-related 
changes in brain function. Stress affects patients and providers. 
While some level of stress has a conditioning significance, 
overt, repeated or aberrant stress leads to the establishment of 
maladaptive responses, such as depression or Post Traumatic 
Stress Disorder (PTSD).

Stress response - the fight or flight reaction - is mediated 
largely by catecholamines and steroid hormones. Steroids enter 
the brain and receptors are in the hippocampus. Corticosteroids 
function via genomic, and non-genomic actions and have a decisive 
role in enhanced memory consolidation related to stress, to the 
unfortunate impaired memory retrieval at the time of the stress, 
and surrounding happenings [38]. Higher shock intensity during 
fear conditioning is associated with an enhanced freezing response 
to a novel trigger [39].

Acute stress differentially impairs some memory processes, 
while enhancing others, depresses the use and modification of 
memories, but enhances the long-term specificity of memory 
unless the situation is extremely stressful. Stress hormones via 
the amygdala-hippocampus axis lead to enhanced memory for the 
stressful event itself, related to the information directly associated 
with the stressor, but the surrounding information retention 
is impaired. Genomic corticosteroid actions lead to reduced 
hippocampal and amygdala neuroplasticity, related to encoding 
new information [40]. In experiments, social stress induced a 
greater increase in corticosteroid levels than pain-induced stress.

Positive reinforcement has a significant effect on memory 
consolidation, fading and retrieval. Positive memories are better 
stored and retrieved, than negative ones, with more details, 
including less fading, called the fading effect bias.

When residents are trained, the teaching ideally follows the 
principles of logic and reasoning, built on factual knowledge. The 
person must be encouraged to think and act rationally and logically. 
Despite that, particularly in a busy environment, under stressful 
situations, among constantly changing personnel, protocols and 
algorithms may potentiate performance. Another aspect that 
underscores the need for constant memory reinforcement and 
using guidelines is the scientific argument, that while expandable, 
memory has a limited storage capacity and the addition of new 
items has the potential to impair the quality and the quantity of 
already stored memories [41]. 

Noise in the work environment is defined as activity that 
is irrelevant to the individual’s creative process and should be 

a concern, and attribute to address for employers to create an 
optimal working environment [42]. The effect of noise has been 
shown when following the school performance of pupils, on several 
levels, for example, reading ability particularly is jeopardized, 
and overall memory impairment is more pronounced in older 
children [43]. The greater the background noise, the worse the 
performance of workers in a fast-food restaurant [44]. Even 
though it is not possible to avoid noise and chaotic movement in 
a work environment, organization and minimisation of attendees, 
avoidance of unnecessary verbal and nonverbal self-manifestations 
may lead to improved work performance.

While modern healthcare realizes the need for a psychological 
and empathic attitude towards patients and relatives, the role of 
positive visual nonverbal and verbal experiences, despite the 
available quality research, translation to enhancing an optimal 
work environment is underappreciated. In this aspect, old habits 
that die hard are potentiated by downplaying significance. 
Moreover, the crosstalk between the psychological and neurological 
research aimed at optimizing working conditions is exiguous, while 
expectations are increasing.

Conclusion
Medicine is a progressive science, subject to advancement. 

Likewise, patient safety is an evolving concept, a collective affair. 
Establishing and nurturing the culture of patient safety is a 
priority, carrying the potential of decreased mortality. Patients 
and healthcare providers are entitled to sensible approach and 
treatment, to optimizing peaceful and mutually tolerant working 
conditions. There’s an appeal to the sense when applying statistics 
and guidelines for careful and considerate planning. Patient safety 
steps can be further improved by using simple, economically 
affordable methods. Prevention is the best tool to avoid health-
related and patient safety problems by establishing and maintaining 
reasonable working conventions.

References
1.	 Sallie JW, Lisa HL, Renee FW, Elizabeth RP, Kathryn AM, et al. (2013) 

Promoting a culture of safety as a patient safety strategy. A systematic 
review. Annals Intern Med 158(5 Pt 2): 369-374.

2.	 van Helden P (2012) Simplicity. EMBO Rep 13(3): 172.

3.	 Moreno RP, Rhodes A, Donchin Y (2009) Patient safety in intensive care 
medicine: The Declaration of Vienna. Intensive Care Med 35(10): 1667-
1672.

4.	 Zabor EC, Kaizer AM, Hobbs BP (2020) Randomized controlled trials. 
Chest 158(1S): S79-S87.

5.	 Rojanaworarit C (2020) Misleading epidemiological and statistical 
evidence in the presence of simpson’s paradox: An illustrative study 
using simulated scenarios of observational study designs. J Med Life 
13(1): 37-44.

6.	 Ameringer S, Serlin RC, Ward S (2009) Simpson’s paradox and 
experimental research. Nurs Res 58(2): 123-127.

7.	 Charlson ME, Carrozzino D, Guidi J, Patierno C (2022) Charlson 
comorbidity index: A critical review of clinimetric properties. Psychother 
Psychosom 91(1): 8-35.

8.	 Nast PA, Avidan M, Harris CB, Krauss MJ, Jacobsohn E, et al. (2005) 
Reporting and classification of patient safety events in a cardiothoracic 

https://pubmed.ncbi.nlm.nih.gov/23460092/
https://pubmed.ncbi.nlm.nih.gov/23460092/
https://pubmed.ncbi.nlm.nih.gov/23460092/
https://www.embopress.org/doi/full/10.1038/embor.2012.6
https://link.springer.com/article/10.1007/s00134-009-1621-2
https://link.springer.com/article/10.1007/s00134-009-1621-2
https://link.springer.com/article/10.1007/s00134-009-1621-2
https://pubmed.ncbi.nlm.nih.gov/32658656/
https://pubmed.ncbi.nlm.nih.gov/32658656/
https://pubmed.ncbi.nlm.nih.gov/32341699/
https://pubmed.ncbi.nlm.nih.gov/32341699/
https://pubmed.ncbi.nlm.nih.gov/32341699/
https://pubmed.ncbi.nlm.nih.gov/32341699/
https://pubmed.ncbi.nlm.nih.gov/19289933/
https://pubmed.ncbi.nlm.nih.gov/19289933/
https://pubmed.ncbi.nlm.nih.gov/34991091/
https://pubmed.ncbi.nlm.nih.gov/34991091/
https://pubmed.ncbi.nlm.nih.gov/34991091/
https://www.sciencedirect.com/science/article/pii/S0022522305009591
https://www.sciencedirect.com/science/article/pii/S0022522305009591


7

Nov Res Sci       Copyright © : Sylvia Frisancho-Kiss

NRS.000862. 15(3).2023

intensive care unit and cardiothoracic postoperative care unit. J Thorac 
Cardiovasc Surg 130(4): 1137.

9.	 SMC Ament, Jeanny JA de Groot, José MCM, Carmen DD, Trudy van der 
Weijden, et al. (2015) Sustainability of professional adherence to clinical 
practice guidelines in medical care: A systematic review. BMJ Open 
5(12): e008073.

10.	Gemert van LA, Schuurmans MJ (2007) The Neecham confusion scale 
and the delirium observation screening scale: Capacity to discriminate 
and ease of use in clinical practice. BMC Nurs 6: 3.

11.	Varga S, Tony R, Tracey M, Jane S (2022) What are the perceptions of 
intensive care staff about their sedation practices when caring for a 
mechanically ventilated patient?: A systematic mixed-methods review. 
International Journal of Nursing Studies Advances 4: 100060.

12.	Tran PT, Antonelli PJ, Hincapie CJM, Winterstein AG (2021) Association 
of US Food and drug administration removal of indications for use of oral 
quinolones with prescribing trends. JAMA Intern Med 181(6): 808-816.

13.	(2019) European Medicines Agency: Disabling and potentially 
permanent side effects lead to suspension or restrictions of quinolone 
and fluoroquinolone antibiotics.

14.	DE Nunzio C, Nacchia A, Lombardo R, Franco A, Cicione A, et al. (2023) 
Is EMA warning on quinolones and fluoroquinolones really assessed? 
An EudraVigilance database analysis. Minerva Urol Nephrol 75(3): 374-
380.

15.	Faffe DS, Zin WA (2009) Lung parenchymal mechanics in health and 
disease. Physiol Rev 89(3): 759-775.

16.	Hall MM, Finnoff JT, Smith J (2011) Musculoskeletal complications of 
fluoroquinolones: Guidelines and precautions for usage in the athletic 
population. PM R 3(2): 132-142.

17.	Siempos II, Dimopoulos G, Korbila IP, Manta K, Falagas ME (2007) 
Macrolides, quinolones and amoxicillin/clavulanate for chronic 
bronchitis: a meta-analysis. Eur Respir J 29(6): 1127-1137.

18.	Gorelik E, Masarwa R, Perlman A, Rothschild V, Abbasi M, et al. (2019) 
Fluoroquinolones and cardiovascular risk: A systematic review, meta-
analysis and network meta-analysis. Drug Saf 42(4): 529-538.

19.	Akram J, Yousaf Z, Alabbas Y, Almoyaaf MIA, Ibrahim ASS, et al. (2022) 
Epidemiological and outcome analysis of COVID-19-associated 
pneumothorax: Multicentre retrospective critical care experience from 
Qatar. BMJ Open 12(2): e053398.

20.	DA Wiegmann, Laura JW, Tara NC, Scott AS (2022) Understanding the 
“Swiss cheese model” and its application to Patient safety. J Patient Saf 
18(2): 119-123.

21.	Bassett V (1998) Causes and effects of the rapid sinking of the Titanic. 
Undergraduate Engineering Review. 11.

22.	Gorzelany J, Gorzelany DM, Luty L, Firlej K, Gaisch M, et al. (2021) 
Finding links between organization’s culture and innovation. The impact 
of organizational culture on university innovativeness. PLoS One 16(10): 
e0257962.

23.	Egan TD (2022) The drug titration paradox: Something obvious finally 
understood. Br J Anaesth 128(6): 900-902.

24.	Kadar N (2019) Rediscovering Ignaz Philipp Semmelweis (1818-1865). 
Am J Obstet Gynecol 220(1): 26-39.

25.	Pallotto C, Fiorio M, De Angelis V, Ripoli A, Franciosini E, et al. (2019) 
Daily bathing with 4% chlorhexidine gluconate in intensive care settings: 
A randomized controlled trial. Clin Microbiol Infect 25(6): 705-710.

26.	Hu Z, Yang L, Liu Z, Han J, Zhao Y, et al. (2023) Excessive disinfection 
aggravated the environmental prevalence of antimicrobial resistance 
during COVID-19 pandemic. Sci Total Environ 882: 163598.

27.	Arnold WA, Blum A, Branyan J, Bruton TA, Carignan CC, et al. (2023) 
Quaternary ammonium compounds: A chemical class of emerging 
concern. Environ Sci Technol 57(20): 7645-7665.

28.	AA Klein, Meek T, Allcock E, Cook TM, Mincher N, et al. (2021) 
Recommendations for standards of monitoring during anaesthesia and 
recovery 2021. Association of Anaesthetists 76(9): 1212-1223.

29.	AM Cotae, Mirela Ţ, Cristian C, Alexandru EB, Diana MI, et al. (2021) The 
impact of Monitoring depth of Anaesthesia and nociception in cognitive 
function in adult multiple trauma patients. Medicina 57(5): 408.

30.	JT Chen, Yu Ming W, Tung YT, Juan PC, Kuang TK, et al. (2022) Spectral 
entropy monitoring accelerates the emergence from anaesthesia in 
thoracic surgery: A randomized controlled trial. J Clin Med 11(6): 1631.

31.	LA Evered, Matthew TV Chan, Ruquan H, Mandy HM Chu, Benny PC, et al. 
(2012) Anesthetic depth and delirium after major surgery: A randomized 
clinical trial. British Journal of Anaesthesia 127(5): P704-712.

32.	Shanker A, Abel JH, Schamberg G, Brown EN (2021) Etiology of burst 
suppression EEG patterns. Front Psychol 12: 673529.

33.	Heavner MS, Gorman EF, Linn DD, Yeung SYA, Miano TA (2022) Systematic 
review and meta-analysis of the correlation between Bispectral Index 
(BIS) and clinical sedation scales: Toward defining the role of BIS in 
critically ill patients. Pharmacotherapy 42(8): 667-676.

34.	Nies RJ, Müller C, Pfister R, Binder PS, Nosseir N, et al. (2018) Monitoring 
of sedation depth in intensive care unit by therapeutic drug monitoring? 
A prospective observation study of medical intensive care patients. J 
Intensive Care 6: 62.

35.	Deyne Cde, Struys M, Decruyenaere J, Creupelandt J, Hoste E, et al. 
(1998) Use of continuous bispectral EEG monitoring to assess depth of 
sedation in ICU patients. Intensive Care Medicine 24(12): 1294-1298.

36.	Shetty RM, Bellini A, Wijayatilake DS, Hamilton MA, Jain R, et al. (2018) 
BIS monitoring versus clinical assessment for sedation in mechanically 
ventilated adults in the intensive care unit and its impact on clinical 
outcomes and resource utilization. Cochrane Database Syst Rev 2(2): 
CD011240.

37.	GS Shields, Matthew AS, Andrew M McCullough, Andrew PY (2017) 
The effects of acute stress on episodic memory: A meta-analysis and 
integrative review. Psychol Bul 143(6): 636-675.

38.	Schwabe L, Erno JH, Marian J, Benno R (2022) Mechanisms of memory 
under stress. Neuron 110(9): 1450-1467.

39.	Hitchkock C, Jill N, Emma T, Rachel MH, Ann MG, et al. (2020) Memory 
category fluency, memory specificity, and the fading affect bias for 
positive biographical events: performance on a good day- bad day tasks 
in healthy and depressed individuals. J Exp Psychol Gen 149(1): 198-
206.

40.	Froudist WS, Diana LB, María JTP, Paula LC, Marcelo LB (2018) Plasticity 
in the working memory system: Life span changes and response to 
injury. Neuroscientist 24(3): 261-276.

41.	Monteiro R, Tomé D, Neves P, Silva D, Rodrigues MA (2018) The 
interactive effect of occupational noise on attention and short-term 
memory: A pilot study. Noise Health 20(96): 190-198.

42.	Shield BM, Dockrell JE (2008) The effects of environmental and classroom 
noise on the academic attainments of primary school children. J Acoust 
Soc Am 123(1): 133-144.

43.	Tomić I, Bays PM (2018) Internal but not external noise frees working 
memory resources. PLoS Comput Biol 14(10): e1006488.

44.	Grenzebach J, Romanus E (2022) Quantifying the effect of noise on 
cognitive processes: A review of psychophysiological correlates of 
workload. Noise Health 24(115): 199-214.

https://www.sciencedirect.com/science/article/pii/S0022522305009591
https://www.sciencedirect.com/science/article/pii/S0022522305009591
https://pubmed.ncbi.nlm.nih.gov/26715477/
https://pubmed.ncbi.nlm.nih.gov/26715477/
https://pubmed.ncbi.nlm.nih.gov/26715477/
https://pubmed.ncbi.nlm.nih.gov/26715477/
https://bmcnurs.biomedcentral.com/articles/10.1186/1472-6955-6-3
https://bmcnurs.biomedcentral.com/articles/10.1186/1472-6955-6-3
https://bmcnurs.biomedcentral.com/articles/10.1186/1472-6955-6-3
https://www.sciencedirect.com/science/article/pii/S2666142X21000424
https://www.sciencedirect.com/science/article/pii/S2666142X21000424
https://www.sciencedirect.com/science/article/pii/S2666142X21000424
https://www.sciencedirect.com/science/article/pii/S2666142X21000424
https://pubmed.ncbi.nlm.nih.gov/33871571/
https://pubmed.ncbi.nlm.nih.gov/33871571/
https://pubmed.ncbi.nlm.nih.gov/33871571/
https://pubmed.ncbi.nlm.nih.gov/36940165/
https://pubmed.ncbi.nlm.nih.gov/36940165/
https://pubmed.ncbi.nlm.nih.gov/36940165/
https://pubmed.ncbi.nlm.nih.gov/36940165/
https://journals.physiology.org/doi/full/10.1152/physrev.00019.2007
https://journals.physiology.org/doi/full/10.1152/physrev.00019.2007
https://pubmed.ncbi.nlm.nih.gov/21333952/
https://pubmed.ncbi.nlm.nih.gov/21333952/
https://pubmed.ncbi.nlm.nih.gov/21333952/
https://erj.ersjournals.com/content/29/6/1127
https://erj.ersjournals.com/content/29/6/1127
https://erj.ersjournals.com/content/29/6/1127
https://pubmed.ncbi.nlm.nih.gov/30368737/
https://pubmed.ncbi.nlm.nih.gov/30368737/
https://pubmed.ncbi.nlm.nih.gov/30368737/
https://bmjopen.bmj.com/content/12/2/e053398
https://bmjopen.bmj.com/content/12/2/e053398
https://bmjopen.bmj.com/content/12/2/e053398
https://bmjopen.bmj.com/content/12/2/e053398
https://pubmed.ncbi.nlm.nih.gov/33852542/
https://pubmed.ncbi.nlm.nih.gov/33852542/
https://pubmed.ncbi.nlm.nih.gov/33852542/
https://pubmed.ncbi.nlm.nih.gov/34624041/
https://pubmed.ncbi.nlm.nih.gov/34624041/
https://pubmed.ncbi.nlm.nih.gov/34624041/
https://pubmed.ncbi.nlm.nih.gov/34624041/
https://pubmed.ncbi.nlm.nih.gov/35397881/
https://pubmed.ncbi.nlm.nih.gov/35397881/
https://pubmed.ncbi.nlm.nih.gov/30444981/
https://pubmed.ncbi.nlm.nih.gov/30444981/
https://www.sciencedirect.com/science/article/pii/S1198743X18306347
https://www.sciencedirect.com/science/article/pii/S1198743X18306347
https://www.sciencedirect.com/science/article/pii/S1198743X18306347
https://www.sciencedirect.com/science/article/pii/S0048969723022179
https://www.sciencedirect.com/science/article/pii/S0048969723022179
https://www.sciencedirect.com/science/article/pii/S0048969723022179
https://pubs.acs.org/doi/10.1021/acs.est.2c08244
https://pubs.acs.org/doi/10.1021/acs.est.2c08244
https://pubs.acs.org/doi/10.1021/acs.est.2c08244
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15501
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15501
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.15501
https://pubmed.ncbi.nlm.nih.gov/33922552/
https://pubmed.ncbi.nlm.nih.gov/33922552/
https://pubmed.ncbi.nlm.nih.gov/33922552/
https://pubmed.ncbi.nlm.nih.gov/35329957/
https://pubmed.ncbi.nlm.nih.gov/35329957/
https://pubmed.ncbi.nlm.nih.gov/35329957/
https://www.bjanaesthesia.org/article/S0007-0912(21)00493-1/fulltext
https://www.bjanaesthesia.org/article/S0007-0912(21)00493-1/fulltext
https://www.bjanaesthesia.org/article/S0007-0912(21)00493-1/fulltext
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.673529/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.673529/full
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/phar.2712
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/phar.2712
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/phar.2712
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/phar.2712
https://jintensivecare.biomedcentral.com/articles/10.1186/s40560-018-0331-7
https://jintensivecare.biomedcentral.com/articles/10.1186/s40560-018-0331-7
https://jintensivecare.biomedcentral.com/articles/10.1186/s40560-018-0331-7
https://jintensivecare.biomedcentral.com/articles/10.1186/s40560-018-0331-7
https://pubmed.ncbi.nlm.nih.gov/9885883/
https://pubmed.ncbi.nlm.nih.gov/9885883/
https://pubmed.ncbi.nlm.nih.gov/9885883/
https://pubmed.ncbi.nlm.nih.gov/29464690/
https://pubmed.ncbi.nlm.nih.gov/29464690/
https://pubmed.ncbi.nlm.nih.gov/29464690/
https://pubmed.ncbi.nlm.nih.gov/29464690/
https://pubmed.ncbi.nlm.nih.gov/29464690/
https://pubmed.ncbi.nlm.nih.gov/28368148/
https://pubmed.ncbi.nlm.nih.gov/28368148/
https://pubmed.ncbi.nlm.nih.gov/28368148/
https://pubmed.ncbi.nlm.nih.gov/35316661/
https://pubmed.ncbi.nlm.nih.gov/35316661/
https://pubmed.ncbi.nlm.nih.gov/31192634/
https://pubmed.ncbi.nlm.nih.gov/31192634/
https://pubmed.ncbi.nlm.nih.gov/31192634/
https://pubmed.ncbi.nlm.nih.gov/31192634/
https://pubmed.ncbi.nlm.nih.gov/31192634/
https://pubmed.ncbi.nlm.nih.gov/28691573/
https://pubmed.ncbi.nlm.nih.gov/28691573/
https://pubmed.ncbi.nlm.nih.gov/28691573/
https://pubmed.ncbi.nlm.nih.gov/30516172/
https://pubmed.ncbi.nlm.nih.gov/30516172/
https://pubmed.ncbi.nlm.nih.gov/30516172/
https://pubmed.ncbi.nlm.nih.gov/18177145/
https://pubmed.ncbi.nlm.nih.gov/18177145/
https://pubmed.ncbi.nlm.nih.gov/18177145/
https://pubmed.ncbi.nlm.nih.gov/30321172/
https://pubmed.ncbi.nlm.nih.gov/30321172/
https://pubmed.ncbi.nlm.nih.gov/36537445/
https://pubmed.ncbi.nlm.nih.gov/36537445/
https://pubmed.ncbi.nlm.nih.gov/36537445/

	Abstract

