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Purpose: Pharmacological errors are among the most common in the healthcare system. This 
study aimed to determine the level of safety of the pharmacotherapy process at the stage 
performed by nurses and midwives by indicating the key risk factors affecting patients’ safety.
Methods: A group of 1276 nurses and 136 midwives in Poland participated in the study. 
The survey was conducted in the period from May 2019 to August 2019. The original 
Nursing Risk in Pharmacotherapy (NURIPH) tool was used.
Results: The Cronbach alpha coefficient was 0.832. The low legibility of the medical orders 
(item 1) was indicated as the highest risk. A mean of 4.50 means that this factor’s significance is 
assessed between “very significant” and “significant.” The communication between physician, 
nurse and midwife, time pressure, and work organization were also rated high (Items 2, 3, and 4). 
The averages for these factors are higher than 4, so their evaluation is more than “significant.”.
Conclusion: Nurses and midwives involved in the pharmacotherapy process are exposed to 
many ergonomic factors triggering risk. A huge problem is the lack of readability of medical 
orders, which may be a factor triggering a medical error.
Keywords: patient safety, medication error, NURIPH tool, nurses and midwives, 
pharmacotherapy, risk management

Introduction
Pharmacotherapy errors are among the most common in the healthcare system and 
account for 10 to 18% of all medical errors. These errors can cause serious health 
consequences for the patient, and even his or her death.1,2

There is no single, accepted definition of medication errors. The World Health 
Organization (WHO) refers to the definition of the United States National 
Coordinating Council for Medication Error Reporting and Prevention 
(NCCMERP), which describe a medical error as any preventable event that may 
cause or lead to inappropriate medication use or patient harm while the medication 
is in the control of the health care professional, patient, or consumer. Such events 
may be related to professional practice, health care products, procedures, and 
systems, including prescribing, order communication, product labeling, packaging, 
and nomenclature, compounding, dispensing, distribution, administration, educa-
tion, monitoring, and use.3

The pharmacotherapy process is burdened with a high risk of an adverse event, 
and nurses play a key role in this process.4 Usually, errors occur most often at the 
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last stage of this process; therefore, it is the final stages 
and their leaders, ie, nurses and midwives, who are at the 
highest risk.5

In the process of pharmacotherapy, we can distinguish 
three key stages: ordering the drug by a physician, pre-
paration of the drug by a pharmacist (or in some cases by 
a nurse/midwife), and administration of the drug by 
a nurse or midwife. An error can occur at each of these 
stages. Therefore, several categories of medication-related 
errors can be distinguished.6 Aronson7 classifies the med-
ication errors in four categories: knowledge-based errors 
(through lack of knowledge), rule-based errors (using 
a bad rule or misapplying a good rule), action-based errors 
(called slips) and memory-based errors (called lapses).

The process approach in the health care system allows 
seeing the importance of nurses in ensuring patient safety 
and in ensuring high quality of services.8 The severe work-
ing conditions (eg overload, occupational stress, staffing) 
of this occupational group are potential risk factors. In 
order to build a safety culture and guarantee a high quality 
of provided services, ergonomic working conditions 
should be created, which should reduce the occurrence of 
adverse events, including medication errors.9–11

It is worth noting that the consequences of medication 
errors are multifaceted. The clinical consequences of such 
events are often mentioned, but the financial aspect is 
forgotten. Well, undesirable events resulting from medica-
tion errors are very costly for the healthcare sector. Walsh 
et al12 report that the average cost of medication errors for 
a patient ranges from EUR 2.58 to EUR 111 727.08. It is 
estimated that the total global cost of medication-related 
errors is $42 billion annually, which is almost 1% of total 
global health expenditure13 Among other things, due to the 
cost and frequency of medication errors, during The 
Second Global Summit of Health Ministers on Patient 
Safety in Bonn, Germany in 2017, The Third Global 
Patient Safety Challenge, Medication Without Harm was 
established, whose main objective is to reduce patient 
harm worldwide by half over five years.14

Based on a detailed literature review, own previous 
research and many years of experience of the authors in 
the field of hospital auditing, e.g., in the area of pharma-
cotherapy process safety, a tool for risk assessment in the 
pharmacotherapy process carried out by nurses and mid-
wives called Nursing Risk in Pharmacotherapy (NURIPH) 
was developed. It can be used to identify the most danger-
ous areas that directly impact the risks to patients. 

Identifying risk factors allows early prevention of adverse 
events by introducing preventive measures.

The identification of risk triggers in the pharmacother-
apy process, which was carried out in the present study, 
may play a significant role in improving the safety of the 
hospitalized patient and medical staff. The tool presented 
in the paper can be used as a checklist during audits of 
pharmacotherapy processes, thanks to which it is possible 
to mark critical factors in ensuring safety.

The aim of the study was to determine the level of 
safety of the pharmacotherapy process at the stage per-
formed by nurses and midwives by indicating the key risk 
factors affecting patients’ safety directly.

Methods
Study Design and Settings
The survey was conducted in the period from May 2019 to 
August 2019 in cooperation with the Supreme Chamber of 
Nurses and Midwives of Poland. Messages were sent to 
the District Chambers of Nurses and Midwives with infor-
mation about surveying the pharmacovigilance safety 
among nurses and midwives. The invitation to participate 
in the study was accompanied by a link to the website 
where the questionnaire was placed. The authors adminis-
tered the website where the NURIPH tool was posted and 
made available to participants.

The study was fully anonymous and voluntary. The 
independent Bioethics Committee approved the research 
project of the Wroclaw Medical University (no. KB–610/ 
2017). All participants gave their written informed consent 
after a thorough explanation of the procedures involved. 
The study was carried out in accordance with the tenets of 
the Declaration of Helsinki and guidelines of Good 
Clinical Practices.15

Study Participants
The criterion for inclusion in the study was the possession 
of the current license to practice as a registered profes-
sional nurse (RN) or midwives (RM) and their documen-
ted professional activity. The study involved 1412 
participants from all over Poland, including 1276 nurses 
(the global percentage of study participants is 0.55%) and 
136 midwives (the global percentage of study participants 
is 0.49%). The survey excluded 340 subjects who did not 
complete the questionnaire; thus, the results were not 
completed and, at the same time, rejected from further 
analysis.
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Research Tools
NURIPH’s proprietary and new tool consists of a metric on 
sociodemographic data and a risk matrix to evaluate selected 
ergonomic factors triggering risk in the pharmacotherapy 
process. Nine risk factors were considered in the matrix: 
1 – Poorly legible or illegible medical orders; 2 – 
Inappropriate communication between physician, nurse, 
and midwife regarding changes in drug ordinance; 3 – 
Pressure of time during nurse/medical supervisor; 4 – 
Inappropriate work organization: preparation of medicines 
for patients combined with the simultaneous performance of 
other activities by a nurse/midwife (e.g., answering calls, 
execution of current diagnostic orders); 5 – Lack of clarity or 
illegibility of medical orders of nurses and midwives; 6 – No 
physician ‘s prescription of specific solvent for this medi-
cine; 7 – Shift work causing psychophysiological fatigue; 
8 – Limited availability of training on the effects of medi-
cines, side effects and adverse reactions to medicines used in 
patients; and 9 – Preparation of personalized sheets with the 
name and dosage of the medicine on the drug tray.

A five-step scale of risk assessment was applied (from 
1 to 5) was used to assess the above ergonomic factors: 1 – 
minor risk, 2 – little risk, 3 – significant risk, 4 – more 
significant risk, and 5 – very significant risk.

The relationship between the levels of risk in the phar-
macovigilance brochure and the likelihood of adverse 
health effects on the patient and the likelihood of 
a nurse/midwife being legally liable is shown in Table 1.

Data Collection
The NURIPH questionnaire was available on the website 
throughout the survey. The link to the questionnaire was 
published on the Supreme Chamber of Nurses and 
Midwives website and the website of the District 
Chambers of Nurses and Midwives. Also, the study was 
promoted during the national conferences dedicated to 
nurses and midwives. Each participant completed an 

anonymous NURIPH questionnaire via the internet. After 
completing the questionnaire, participants validated and 
sent the questionnaire electronically to the platform 
where the data was collected.

Statistical Analysis
A significance level of 0.05 was adopted in the analysis. 
Thus, all p values below 0.05 were interpreted as statistically 
significant. The reliability of the scale used was checked by 
calculating the Cronbach alpha coefficient and the discrimi-
nating power of individual items. Mann–Whitney test was 
used to compare the significance of individual factors for 
two groups. Comparisons for three or more groups were 
made using the Kruskal–Wallis test. If statistically signifi-
cant differences were detected, the post hoc analysis was 
performed using Dunn’s test to identify statistical signifi-
cance between different groups. The analysis was performed 
in the R program, version 3.6.116

NURIPH Validation
The Cronbach alpha coefficient for the NURIPH tool is 
0.832. Based on the obtained value of the Cronbach alpha 
coefficient, it should be concluded that the tool is reliable. 
All items have positive discrimination power (Table 2). It 
means that they positively correlate with other items in the 
scale (item-total correlation), which is a very desirable 
effect. We can also see that the exclusion of any item 
does not increase the alpha index. It should be stated that 
the tool is constructed correctly.

Results
Participants’ Characteristics
The professional group of nurses was represented by 
women (94.36%) and men (5.64%), while the professional 
group of midwives was represented only by women 
(100%). The nurses were older than midwives – they 
represented the 50–59 age bracket (38.48%), the 20–29 

Table 1 Linking Risk Levels in the Pharmacotherapy Process to Negative Health Consequences for the Patient and the Legal 
Responsibility of Nurses and Midwives

Level of Risk Probability of Adverse Health Effects for the 
Patient Resulting from Medication Errors

Probability of Legal Liability for the Nurse/ 
Midwife Resulting from Medication Errors

Minor risk (1) Low probability Low probability

Little risk (2) Unlikely Unlikely

Significant risk (3) Probable Probable
More significant risk (4) Likely Likely

Very significant risk (5) Very likely Very likely
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age bracket (29.41%), and the 50–59 age bracket 
(29.41%). Nurses also more often had lower education – 
16.54% of respondents had secondary education and 
8.82% of midwives. Midwives showed a shorter length 
of service than nurses – most often, they showed up to 5 
years (26.47%), nurses 30 years, and more (39.81%). 
Nurses (8.86%) less often than midwives (15.44%) 
worked in primary health care (PCP). However, both pro-
fessional groups often take up additional employment in 
the same way – 38.79% of nurses and 38.97% of midwives 
reported working in more than one place. Detailed char-
acteristics of the examined group of nurses and midwives 
are presented in Table 2.

Results for the Individual “Items”
Respondents assigned the highest risk to low legibility of 
medical orders (item 1). A mean of 4.50 means that the 
significance of this factor is assessed between “very sig-
nificant” and “significant.” The communication between 
physician, nurse, and midwife, time pressure, and work 
organization were also rated high (Items 2, 3, and 4). The 
averages for these factors are higher than 4, so their 
evaluation is more than “significant” (Table 3).

The least significant were the lack of orders for 
a specific solvent of a drug and the preparation of personal 
sheets with the name and dose of a drug on a tray with 
drugs (Items 6 and 9). However, the averages for them are 
only slightly below 3.5, which still means significant fac-
tors. Interestingly, the shift work (item 7) as a risk factor 
was rated “very significant” by only 35.62% of 

respondents, reaching an average value of 3.74, which 
corresponds to the level “significant” (Table 4).

The analysis of results for particular risk factors in two 
occupational groups: nurses and midwives shows that 
nurses significantly more highly assess the importance of 
improper work organization (item 4) (Table 5).

The analysis also considered the impact of medication 
errors on nurses and midwives’ professional practice. It 
turned out that people who came into contact with medica-
tion errors rated the importance of improper communica-
tion and time pressure significantly higher (Items 2 and 3) 
(Table 6).

It should be stated that as many as four factors (items 
1, 2, 3, and 4) reached the “significant” level (ie they 
reached the value of every 4 points on a five-degree 
scale) when analyzing the average values for individual 
risk factors. It means that it is similar that there are adverse 
health consequences for the patient resulting from medica-
tion errors, and it is also likely that the nurse/midwife is 
liable for the medication errors.

Discussion
Nowadays, in the health care system, great emphasis is 
placed on the broadly understood safety of the patient 
survives. For years now, we have been exploring quality 
and safety issues in health care, as evidenced by numerous 
publications and books. In 2019, on 17 September, we 
celebrated World Patient Safety Day for the first time. 
This action was initiated during The Third Global 
Ministerial Summit on Patient Safety, in 2018 in Japan, 

Table 2 Nursing Risk in Pharmacotherapy (NURIPH) Item Values for Alpha Cronbach and Discriminatory Power

Item Content Alpha After the 
Exclusion of Each Item

Discriminatory 
Power

1 Poorly legible or illegible medical orders 0.823 0.456

2 Inappropriate communication between doctor, nurse, and midwife regarding changes in 

drug ordinance

0.813 0.554

3 Pressure of time during nurse/medical supervisor 0.812 0.573

4 Inappropriate work organization: preparation of medicines for patients combined with 

the simultaneous performance of other activities by a nurse/midwife (eg answering calls, 
execution of current diagnostic orders, etc)

0.811 0.591

5 Lack of clarity or illegibility of medical orders of nurses and midwives 0.812 0.563

6 No doctor’s prescription of specific solvent for this medicine 0.811 0.574
7 Shift work causing psychophysiological fatigue 0.809 0.584

8 Limited availability of training on the effects of medicines, side effects and adverse 
reactions to medicines used in patients

0.815 0.53

9 Preparation of personalized sheets with the name and dosage of the medicine on the 

drug tray

0.825 0.472
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where 44 countries signed the Tokyo Declaration on 
Patient Safety. The Declaration commits all countries that 
have signed it to take action to improve patient safety, and 
the results are expected to be visible by 2030.17

Medication errors are among the most common errors 
that affect patients all over the world. One of the risk 
factors that was highly rated in the authors’ examination 
is the readability of medical orders – the average score was 
4.5, which means that the significance of this factor is 
assessed between “very significant” and “significant.” At 
the moment in Poland, there is no obligation to conduct 
medical orders in electronic form; it is voluntary. The 
upcoming revolution in the digitization of medical records 
has been postponed, with the consequence that medical 
orders are still illegible — nurses and midwives involved 
in the pharmacotherapy process rate this as one of the most 
dangerous risk factors. Given the multitude of drugs that 
are very similar in name and used to treat completely 
different diseases, readability can be of great importance. 
In a life-threatening situation where seconds count, the 
inability of a nurse/midwife to read a physician’s order 
can have dramatic consequences for the patient. It would 

seem that one solution to this problem will be to keep 
medical records, within the scope of medical orders, in an 
electronic form.

In the study by Hartel et al,18 the errors in medical 
records related to medication errors were analyzed. The 
results of this study were worrying because of 43% of the 
patient cards contained at least one error. What is more, 
the legibility of handwriting was assessed as good, only in 
2%, moderate in 42%, weak in 52%, and unreadable in 
4%. It turns out that handwritten keeping of medical 
records, in particular, where its importance is at 
a premium, and any error can cost the patient his life, is 
very dangerous. Brits et al19 stress that in the United States 
alone each year 1.5 million patients suffer harm because of 
mistakes in the treatment process that was avoidable. 
Often these are errors resulting from illegible writing – 
unclear abbreviations and doses of medicines. This is an 
apparent premise for the introduction of electronic medical 
records, at least as far as the documentation of the phar-
macovigilance process is concerned.

Another essential ergonomic factor that can trigger 
risks in the pharmacotherapy process is communication. 

Table 3 Characteristics of the Study Group

Feature Nurses Midwives p

Sex Female 1204 (94.36%) 136 (100.00%) 0.008
Male 72 (5.64%) 0 (0.00%)

Age [years] 20–29 150 (11.76%) 40 (29.41%) 0.001
30–39 159 (12.46%) 16 (11.76%)

40–49 394 (30.88%) 34 (25.00%)
50–59 491 (38.48%) 40 (29.41%)

> 60 82 (6.43%) 6 (4.41%)

Education High school 211 (16.54%) 12 (8.82%) 0.048
Bachelor’s degree (BNS) 325 (25.47%) 42 (30.88%)
Master’s degree (MNS) 720 (56.43%) 78 (57.35%)

No data available 20 (1.57%) 4 (2.94%)

Length of service [years] < 5 151 (11.83%) 36 (26.47%) 0.001
6–10 103 (8.07%) 13 (9.56%)
11–19 117 (9.17%) 19 (13.97%)

20–29 397 (31.11%) 34 (25.00%)

> 30 508 (39.81%) 34 (25.00%)

Main workplace PHC 113 (8.86%) 21 (15.44%) 0.013
Hospital 1061 (83.15%) 110 (80.88%)
Other 102 (7.99%) 5 (3.68%)

Number of workplaces 1 781 (61.21%) 83 (61.03%) 1.000
> 1 495 (38.79%) 53 (38.97%)

Notes: p – chi-square test or Fisher’s exact test; Statistically significant results indicated in bold type (p<0.05). 
Abbreviations: PHC, Primary Health Care; BNS, Bachelor of Nursing Science; MNS, Master of Nursing Science.
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In our study, inappropriate communication between 
a physician and a nurse/midwife was rated high, with 
a score above 4, which translates into a “significant” 
level and time pressure and inappropriate organization. 
These three factors are closely linked. Poor work organi-
zation can force staff to work under time pressure, which 
can translate into quality communication. Moreover, the 
study showed that nurses/midwives who experienced med-
ication errors rate higher the importance of improper com-
munication and time pressure in their work.

Many scientific reports are highlighting the importance 
of proper communication between a nurse and a physician. 
Soodabeh et al20 prove that the nurse-physician relation-
ship is an aspect of the working environment that 

significantly affects the occurrence of errors in treatment. 
Another study by Sari21 shows that good information flow 
and processing have a significant impact on patient safety 
(such as good teamwork) and that an open and generative 
culture means better use of innovation and responding to 
danger signals.

Time pressure and medical card deficits can lead to 
fatigue among the staff. One study showed that during one 
8-hour on-call time, one nurse working in the emergency 
room performed 50 clinical assessments of her compe-
tence. In anesthesiology and intensive care units, on the 
other hand, a nurse has to make a clinical decision every 
30 seconds – this is due to the unit’s profile and the 
patients staying there.22,23

Table 4 Results for Individual Risk Factors in the Pharmacotherapy Process

Item Very Significant 
(5)

Substantially Significant 
(4)

Significant 
(3)

Insignificant 
(2)

Negligible 
(1)

Average

1 73.58% 9.77% 12.32% 1.35% 2.97% 4.5

2 57.86% 20.89% 16.22% 2.20% 2.83% 4.29

3 56.23% 20.25% 19.33% 2.83% 1.35% 4.27
4 66.86% 16.43% 12.32% 2.55% 1.84% 4.44

5 36.19% 22.24% 27.20% 7.93% 6.44% 3.74

6 27.20% 20.54% 26.98% 16.22% 9.07% 3.41
7 35.62% 21.03% 29.89% 8.99% 4.46% 3.74

8 29.04% 23.37% 32.37% 10.84% 4.39% 3.62
9 32.79% 17.07% 25.92% 13.53% 10.69% 3.48

Table 5 Results for Individual Risk Factors in Pharmacotherapy in Nurses and Midwives

Item Group Very Significant 
(5)

Substantially Significant 
(4)

Significant 
(3)

Insignificant 
(2)

Negligible 
(1)

Average p

1 Nurse 73.43% 9.87% 12.07% 1.41% 3.21% 4.49 0.627
Midwife 75.00% 8.82% 14.71% 0.74% 0.74% 4.57

2 Nurse 57.84% 21.16% 15.91% 2.19% 2.90% 4.29 0.901

Midwife 58.09% 18.38% 19.12% 2.21% 2.21% 4.28
3 Nurse 56.19% 20.85% 18.81% 2.82% 1.33% 4.28 0.669

Midwife 56.62% 14.71% 24.26% 2.94% 1.47% 4.22

4 Nurse 67.71% 16.22% 11.52% 2.59% 1.96% 4.45 0.037
Midwife 58.82% 18.38% 19.85% 2.21% 0.74% 4.32

5 Nurse 36.76% 22.10% 27.19% 7.29% 6.66% 3.75 0.17

Midwife 30.88% 23.53% 27.21% 13.97% 4.41% 3.62
6 Nurse 26.57% 21.08% 27.12% 15.83% 9.40% 3.4 0.407

Midwife 33.09% 15.44% 25.74% 19.85% 5.88% 3.5

7 Nurse 35.58% 21.63% 29.23% 9.01% 4.55% 3.75 0.668
Midwife 36.03% 15.44% 36.03% 8.82% 3.68% 3.71

8 Nurse 28.92% 22.96% 32.76% 10.82% 4.55% 3.61 0.366

Midwife 30.15% 27.21% 28.68% 11.03% 2.94% 3.71
9 Nurse 33.23% 16.69% 26.10% 13.17% 10.82% 3.48 0.522

Midwife 28.68% 20.59% 24.26% 16.91% 9.56% 3.42

Notes: p – Mann–Whitney test; Statistically significant results indicated in bold type (p<0.05).
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Factors triggering risk in administering medicines that are 
in contact with medical workers also include lack of experi-
ence of the personnel, multi-tasking, interruption of work 
during the task, fatigue, boredom, and lack of vigilance;24,25 

as well as improper resting and poor quality of sleep.26

In the own study, shift work as a risk factor was 
assessed as “very significant” only by 35.62% of respon-
dents, reaching the average value of 3.74, which corre-
sponds to the level of “significant.” It would seem that 
work, especially at night when fatigue levels reach their 
maximum due to the internal biological clock, will be one 
of the top factors chosen by nurses and midwives. 
A review of the literature shows that shift work, including 
night work, has been a risk factor for the safety of medical 
processes. The study by Tanaka et al27 has shown that 
shorter breaks after night shifts and higher frequency of 
night shifts in three-shift systems, which shorten the time 
of return to work after night shifts, may be associated with 
increased medical errors the part of nurses.

Patient safety is becoming a top priority for healthcare 
managers today. However, our results and the literature 
review indicate that the problem of pharmacovigilance is 
worldwide.

So far, no tool exists to quickly identify weaknesses in 
the pharmacotherapy process in-hospital care, where the 
incidence of medication errors. Therefore, we hope that 
the risk matrix presented in this study will allow us to 

identify weak points and implement preventive measures 
in hospitals and consequently to improve patient safety. 
Also, comprehensive interventions containing organiza-
tional, technological, educational, and process optimiza-
tion-based evaluations are needed to be implemented.28,29

Study Limitations
Based on the survey and the analysis of the results, the 
data collection method should be approached critically. 
The use of electronic survey available at the link is 
undoubtedly a very convenient solution – on the one 
hand, it allows us to quickly reach people who live on 
the other side of the country and quickly aggregates col-
lected data, which saves time for entering data and reduces 
the risk of error during this process. On the other hand, 
this solution raises concerns among the respondents, 
namely whether this method is entirely anonymous. It 
was found that a significant proportion of the respondents 
did not complete their investigation, ie, did not send 
a reply to the server because they were afraid that it 
could be identified. The study was fully anonymous, did 
not collect the names of facilities where the subjects 
worked but contained questions about the occurrence of 
an adverse event during the pharmacotherapy process. It 
turns out that the fear of penalization among nurses and 
midwives is high – the respondents were afraid that based 
on an electronic questionnaire, it was possible to identify 

Table 6 Comparison of Results for Individual Risk Factors in Two Groups: A Group of People Who Experienced Medication Errors at 
Work and a Group of People Who Did Not Experience Medication Errors

Item Group Very Significant (5) Substantially Significant (4) Significant (3) Insignificant (2) Negligible (1) Average p

1 No MEs 72.72% 9.23% 13.74% 1.13% 3.18% 4.47 0.192

MEs 75.51% 10.98% 9.15% 1.83% 2.52% 4.55

2 No MEs 55.49% 21.85% 17.23% 2.15% 3.28% 4.24 0.006

MEs 63.16% 18.76% 13.96% 2.29% 1.83% 4.39

3 No MEs 54.77% 19.90% 20.21% 3.49% 1.64% 4.23 0.026

MEs 59.50% 21.05% 17.39% 1.37% 0.69% 4.37

4 No MEs 66.46% 16.10% 12.51% 2.87% 2.05% 4.42 0.467

MEs 67.73% 17.16% 11.90% 1.83% 1.37% 4.48

5 No MEs 38.15% 21.23% 26.97% 7.18% 6.46% 3.77 0.057

MEs 31.81% 24.49% 27.69% 9.61% 6.41% 3.66

6 No MEs 27.79% 20.72% 27.38% 15.28% 8.82% 3.43 0.22

MEs 25.86% 20.14% 26.09% 18.31% 9.61% 3.34

7 No MEs 35.59% 21.33% 29.44% 8.72% 4.92% 3.74 0.986

MEs 35.70% 20.37% 30.89% 9.61% 3.43% 3.75

8 No MEs 27.59% 23.69% 32.92% 11.38% 4.41% 3.59 0.099

MEs 32.27% 22.65% 31.12% 9.61% 4.35% 3.69

9 No MEs 32.21% 17.95% 26.26% 13.03% 10.56% 3.48 0.908

MEs 34.10% 15.10% 25.17% 14.65% 10.98% 3.47

Notes: p – Mann–Whitney test; Statistically significant results indicated in bold type (p<0.05). 
Abbreviation: MEs, medical errors.
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the hospital where the adverse event occurred. The selec-
tion of the data acquisition methodology must be appro-
priately selected, considering the questions that are 
included in the tool. In this case, the traditional form of 
data collection – in the form of a paper survey – could 
contribute to the increased manoeuvrability of the surveys. 
On the other hand, the use of the traditional method of 
data collection could take much longer and delay the 
study.

Practical Implications
Based on the results of this study, it should be noted that 
the proprietary NURIPH tool can be used to identify risk 
factors in the pharmacotherapy process in hospitals world-
wide. A diagnosis based on the results obtained can con-
tribute to the development of new procedures, the 
improvement of the patient’s quality and safety, and pre-
ventive action. It should be concluded that the NURIPH 
can be a universal tool for the rapid diagnosis of inpatient 
medicine risks worldwide. Moreover, training for nurses 
and midwives in the field of patient safety and medical 
staff should be promoted and implemented in hospitals. 
Low staff awareness negatively affects the safety of the 
services provided.

Conclusions
Nurses and midwives involved in the pharmacotherapy 
process are exposed to many ergonomic factors triggering 
risk in this process. A huge problem is the lack of read-
ability of medical orders, which may be a factor triggering 
a medication error. Also, poor workplace organization, 
lack of space to prepare medicines, poor communication, 
or hurry and fatigue generate risks that can also trigger 
medication errors. This translates into a level of patient 
safety that is not sufficiently protected. Most adverse drug- 
related events result from poor quality and safety manage-
ment systems and processes, not from individual mistakes.

In conclusion, it is essential to search for new techni-
ques and tools that improve the pharmacovigilance process 
to identify potential risks and preventable errors and then 
implement system-related changes. Since many factors 
favor the possibility of medication errors (factors related 
to workplace organization, staff, drug characteristics – 
sound-alike, look-alike), medical and managing staff 
should identify, monitor, and minimize risk factors in the 
pharmacotherapy process.
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