£ Uny
o1 "M

%, ORIJINAL MAKALE / ORIGINAL ARTICLE

Saglik Bilimlerinde Deger / Sagdlk Bil Deger
Value in Health Sciences / Value Health Sci
ISSN: 2792-0542 sabd@duzce.edu.tr 2022; 12(1): 130-136
doi: https://dx.doi.org/10.33631/sabd.1055480

QOOZ ‘.53)

A

Relationship between Work-Related Strain Level in Nurses and Their Medical
Error Tendency*

Birgiil CERIT !, Hiimeyra HANCER TOK “2, Giilnur TEMELLI “1

ABSTRACT

Aim: The aim of this study is to determine the relationship between work-related strain level and medical error
tendency of the nurses.

Material and Methods: The present study was carried out in relational screening model. The data was obtained from
260 nurses. The study data were collected from four state hospitals in a province located in the Western Black Sea
region in Turkey between January and March 2017. Approval from the Ethical Committee and institution and verbal
consent from the nurses were obtained prior to conducting the study. A descriptive characteristics form, the Work-
Related Strain Inventory (WRSI) and the Medical Error Trend Scale in Nursing (MTSN) were used to collect data.
The evaluation of the data was done by descriptive statistics and correlation analysis.

Results: Nurses' work-related strain was found moderate, and their tendency to make medical error was low. A
negative, significant, and very weak relationship was found between work-related strain in nurses and medical error
tendency related to communication, prevention of falling, patient monitoring and equipment safety, prevention of
infections, and medicine and transfusion practices.

Conclusion: As a result of the study, it is seen that work-related strain in nurses affected the medical error tendency
significantly and negatively.

Keywords: Medical errors; nursing; strain.

Hemsirelerde Ise Bagh Gerginlik Diizeyi ile Tibbi Hata Egilimi Arasindaki liski

(0V4

Amagc: Bu caligmanin amact hemsirelerde ise bagli gerginlik ile tibbi hata egilimi arasindaki iligkiyi belirlemektir.
Gere¢ ve Yontemler: iliskisel tarama modeli kullamlarak tanimlayici tipte yapilan bu calismanim verileri 260
hemsireden elde edilmistir. Aragtirma verileri Ocak-Mart 2017 tarihleri arasinda, Bat1 Karadeniz Boélgesi’nde yer alan
bir ildeki dort devlet hastanesinde toplanmigtir. Arastirmanin uygulanabilmesi i¢in etik kuruldan, arastirmanin
gerceklestirildigi kurumlardan ve arastirmada kullanilan dlgekler igin yazarlarindan yazilt izin ve hemsirelerden sozel
onam alinmustir. Verilerin toplanmasinda kisisel bilgi formu, Ise Bagl Gerginlik Olcegi ve Hemsirelikte Tibbi Hataya
Egilim Olgegi kullanilmustir. Verilerin degerlendirilmesi tanimlayic istatistikler ve korelasyon analizi ile yapilmistir.
Bulgular: Hemsgirelerin ise bagh gerginligi orta diizeyde, tibbi hata yapma egilimlerinin ise diisiikk oldugu ortaya
¢ikmistir. Hemsirelerin ise baglh gerginlik diizeyi ile iletisim, diismelerin dnlenmesi, hasta izlemi ve malzeme-cihaz
giivenligi, enfeksiyonlarin onlenmesi ve ilag ve transfiizyon uygulamalarina iligkin tibbi hata egilimleri arasinda
negatif, anlamli ve ¢ok zayif bir iliski saptanmustir.

Sonug: Arastirma sonucunda hemsgirelerde ige bagl gerginligin tibbi hata egilimini anlamli ve negatif olarak etkiledigi
gorilmiistiir.

Anahtar Kelimeler: Tibbi hatalar; hemsirelik; gerginlik.
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INTRODUCTION

Today’s heavy working conditions and long working
hours have caused significant job stress, and this has
begun to become a threat to healthcare staff. Health
professionals are exposed to intense stress in health
institutions (1). The nurses, undertaking most of the
services provided at these institutions, may have work-
related strain/stress due to heavy workload, caring
patients with poor prognosis and high mortality rate and
providing emotional support to patients and their
relatives, when necessary (2).

The work-related strain is caused by inadequacies in an
individual’s abilities, physical or psychological reasons
and leads to strain. When the frequency and duration of
this strain are higher than an individual’s power of
coping, problems may occur (1). These problems may be
both psychological ones, such as depression, anxiety
disorder and physiological effects, such as pain, strain,
sleeping disorder (3). The work-related strain may also
lead to institutional problems, such as a decrease in work
efficiency and professional satisfaction, going work late
or not going, leaving job permanently (4). These negative
results may cause inadequacies in an individual’s
professional abilities, and result in medical error
tendency. While medical errors concern all healthcare
staff, they are of great importance for nurses because they
mostly provide service in patient care and treatment
administration and may pose a threat for patient safety in
case of any misapplication (5).

Medical errors has been a comprehensive issue discussed
in the world in terms of ethical, legal, medical,
educational and managerial respects in recent years.
These medical errors include a wide range of conditions
that may occur due to lack of knowledge, ability and
negligence at all stages of treatment and care, from
medicine use to hospital infections, and these medical
errors are harmful to patients and may result in longer
healing durations, morbidity and mortality by going on
out of normal course of disease (6). It is reported in the
literature that the factors such as work overload, stress,
communication problems and fatigue that health care
professionals have increase the rate of medical error (7),
and stress ranks first among these factors (8). Medical
errors threating patient safety seriously are one of the
leading causes of death in the United States of America
(9). It is urged in a study carried out in Netherland that
10% of all hospital patients suffer from medical errors
while more than half of these errors may be avoided (10).
Although the rate of medical errors is not known
accurately in Turkey, it is reported that it shows similar
values seen in other countries (11). On the other hand, it
was found out that medicine-related errors are mostly
caused by nurses in a study in which medical errors were
assessed over Turkish National Security Reporting
System (12). The report issued by European Commission
(13) argues that the rate of Turkish participant
considering medical errors as a significant problem has
reached to 90% and 65% of these participants are
concerned about suffering a severe medical error in
Turkey.

The workload, long and irregular working hours that
nurses have due to existing health system make working
conditions difficult and may cause nurses to get tired

physically and mentally (14). Working in an intensive
tempo all the time may increase the work-related strain
by causing nurses to suffer burnout after a while.
Accordingly, working under such difficult conditions in a
strained manner may lead to error tendency by making it
difficult to concentrate on patient or administration
during nursing interventions. This poses a risk for patient
safety and causes nurses to suffer in legal respects (5). In
this context, the results of this study will provide
guidance for improvement to the institutions where
nurses work and for the development of institutional
policies supporting worker motivation and patient safety.
Thus, the current study aimed to determine the
relationship between work-related strain and medical
error tendency in nurses.
Answers to the following question were sought:

e  What are the nurses’ opinions about

experiencing work-related strain?
e What is the level of medical error tendency of
nurses?
e Is there any relationship between work-related

strain and medical error tendency in NUrses?

MATERIAL AND METHODS

Study Design

The present study was carried out in relational screening
model.

Study Setting and Sample

The study population consists of 800 nurses who work at
four public hospitals (hospitals are coded as A, B, C and
D) in a province located in the Western Black Sea region
of Turkey. The literature suggests that a sample size of
260 participants is necessary to represent a population of
800 (15). Therefore, 260 nurses were enrolled in this
study. Stratified sampling method was utilized in sample
selection. Accordingly, the number of nurses in each
hospital was determined and the representation rate of
number of nurses in each hospital was calculated within
sample volume. As a result of calculations, the nurses
constituting the population were selected from following
hospitals: 56% (n=146) Hospital A, 26% (n=68) Hospital
B, 9% (n=23) Hospital C and 9% (n=23) Hospital D.
Data Collection

The research data was collected in January-March 2017
by using " Descriptive Characteristics Form", “Work-
Related Strain Inventory (WRSI)” and “Medical Error
Trend Scale in Nursing (MTSN)". Nurses were invited to
study by giving information about the research by the
researchers during the data collection phase. The
volunteer nurses were given surveys to complete and the
completed forms were collected from the participants by
the researchers. Survey completion took approximately
20-25 minutes.

Measurements

Descriptive Characteristics Form

The form includes five questions about the nurses' ages,
gender, education background, experience as a nurse and
current place of employment.

Work-Related Strain Inventory (WRSI)

The validity and reliability of Turkish version of the
“Work-Related Strain Inventory” developed by Revicki
and et al. in 1991 were administrated by Aslan et al. in
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1998 (16). The work-related strain inventory is a self-
report type scale of four-point Likert consisting of 18
items developed in order to determine the work-related
strain and stress in healthcare professionals. Scale scoring
is utilized as follows: 4=I fully agree, 3= | mostly agree,
2= | partially agree and 1= | disagree. Items 2, 3, 8, 9, 11
and 15 are scored reversely. It was reported by Aslan et
al. (16) in their validity and reliability study on nurses
that excluding the 15" item would increase the reliability
since that item decreased item-test correlation. The
Cronbach alpha reliability coefficient of the scale was
found to be 0.78 after excluding the 15™ item (16). This
study was also administrated over 17 items, and the
Cronbach alpha reliability coefficient was determined to
be 0.85. While the lowest score that can be obtained from
the scale was 17, the highest score was 68, and as the
score obtained increased, the level of work-related strain
increased.

Medical Error Trend Scale in Nursing (MTSN)

This scale, developed in 2010 by Ozata and Altunkan in
order to measure the tendency of nurses to make medical
error, consists of 49 items and five sub-dimensions that
include the activities which nurses perform routinely as
part of patient care (17). Scale sub-dimensions are
communication, prevention of falling, patient monitoring
and equipment safety, prevention of infections, and
medicine and transfusion practices. Medical Error Trend
Scale in Nursing is a 5-point, Likert-type scale, where it
is evaluated as 1= never, 2= rarely, 3= sometimes, 4=
usually, and 5= always. The average score is used in the
evaluation of the scale. The higher total scores indicate
the lower tendency for medical error. With regard to
reliability of the instrument, Ozata and Altunkan (17)
reported a Cronbach’s alpha value of 0.95. In the study, it
was calculated to be 0.85.

Statistical Analysis

While number and percentage were utilized in assessing
the data related to descriptive characteristics of nurses,
mean and standard deviation values were administrated in
determining the levels of work-related strain and medical
error tendency. The normal distribution of data was tested
by skewness and kurtosis values to specify statistical
analyses to be utilized in this research. Since skewness
and kurtosis values were between +2.5 and -2.5, it was
determined that data had a normal distribution (18)
(skewness and kurtosis values for WRSI were 0.427, -
0.412, respectively and for MTSN were -1.076, 1.076,
respectively). Accordingly, while Pearson correlation
analysis was administrated in  determining the
relationship between the work-related strain and medical
error tendency in nurses. The literature urges following
definitions related to correlation coefficient power: 0.00-
0.25 very poor, 0.26-0.49 poor, 0.50-0.69 medium, 0.70-
0.89 high, 0.90-1.00 (18).

Ethical Considerations

For the approval of the study, written permission was
obtained from each hospital. Nurses were informed about
the aims and methods of the study. They were told that
their participation must be voluntary and were given the
right to withdraw from the study at any time. Written
informed consent of the nurses was obtained in the study
and the principles of the Declaration of Helsinki were

followed. Written permission was obtained from the
writers for the use of instruments and from the ethical
committee (Reference number: 2016/03).

RESULTS

Table 1 shows the data related to the descriptive
characteristics of nurses. Accordingly, 46.5% of the
nurses, were in the age range of 30-41, most of them were
female (70.4%) and more than half of them (56.5%) had a
bachelor's degree. It was also achieved that 64.2% of the
nurses were working at medical ward and 43.8% of them
had 10 years or more work experience.

Table 1. Descriptive characteristics of nurses (n=260)

Characteristics n %
Age

18-29 84 32.3
30-41 121 46.5
42+ 55 21.2
Gender

Female 183 70.4
Male 77 29.6
Educational background

Senior high school 38 14.6
Associate degree 71 27.3
Bachelor 147 56.5
Postgraduate 4 1.6
Experience as a nurse

(years)

0-4 50 19.3
5-9 96 36.9
10+ 114 43.8
Current place of

employment

Medical ward 167 64.2
Surgical ward 54 20.8
Intensive care unit 39 15.0
Total 260 100.0

n: Frequency, %: Percent

Table 2. Mean scores of nurses obtained from total
Medical Error Trend Scale in Nursing and their sub-
dimensions and Work-Related Strain Inventory

Min-Max Min-Max
Instruments X + SD Values of | Values of
the Scale the Study
Sub-dimensions
of MTSN
Communication 4.55+0.43 1-5 3.20-5.00
Pre\{entlon of 449+ 0.46 1-5 3.20-5.00
Falling
Patient 1-5 3.11-5.00
Monitoring  and 4.45+0.45
Equipment Safety
Prever\tlon of 4534 0.69 1-5 3.08-5.00
Infections
Medicine and 1-5 2.94-5.00
Transfusion 4.54+0.36
Practices
Total MTSN 4.53+0.32 1-5 3.16-5.00
Total WRSI 39.56 + 8.56 17-68 21-53

X: Mean, SD: Standard Deviation, Min: Minimum, Max: Maximum,
MTSN: Medical Error Trend Scale in Nursing, WRSI: Work-Related
Strain Inventory
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Table 2 shows the data related to mean scores that nurses
obtained in WRSI, MTSN and their sub-dimensions. It
was found out that while WRSI mean score of nurses was
39.56+£8.56 (min= 21, max= 53), their mean score for
MTSN was 4.53+£0.32 (min= 3.16, max= 5.00). It was
concluded that whereas the work-related strain of nurses
was at medium level, their medical error tendency was
low. The mean MTSN subscale scores were 4.55+0.43 in
communication, 4.49+0.46 in prevention of falling, 4.45+
0.45 in patient monitoring and equipment safety,
4.534+0.69 in prevention of infections, and 4.54+0.36 in
medicine and transfusion practices.

Table 3. The relationship between nurses' work-related
strain and their medical error tendency

WRSI
Sub-dimensions of
MTSN r D
Communication -0.192 0.002™
Prevention of Falling -0.170 0.006™
Patient Monitoring and 0.013"
_ -0.154
Equipment Safety
Prevention of Infections -0.229 0.000™"
Medicine and 0.000™"
_ _ -0.223
Transfusion Practices

*p <0.05, **p <0.01, ***p<0.001, p: Significance Level,
MTSN: Medical Error Trend Scale in Nursing, WRSI:
Work-Related Strain Inventory

Table 3 shows the results of the correlation analysis
conducted to determine whether there was a relationship
between nurses’ work-related stress and their tendency to
make medical errors. Accordingly, a negative, significant
and very weak relationship was found out between
nurses’ work-related strain level and communication (r= -
0.192, p<0.01), prevention of falling (r= -0.170, p<0.01),
patient monitoring and equipment safety (r= -0.154,
p<0.05), prevention of infections (r= -0.229, p<0.001),
and medicine and transfusion practices (r= -0.223,
p<0.001), which are the sub-dimensions of MTSN.

DISCUSSION

The large number of stressors in the healthcare sector,
tiring and intense working conditions, and the fact that
the service provided is human centered can increase
nurses’ work-related strain. Working under this strain can
increase the tendency for nurses to tend to make medical
errors that may threaten patient safety while performing
their nursing practices. The work-related strain in nurses
was found to be at medium level in this research. When
searching the related literature, it was concluded that
while the results of some studies (1,19,20) had
similarities to our study, the studies arguing different
results were also found (14,21,22). The work-related
strain in nurses relates to all events in which nurses
perceive work-related situations as a threat or danger, to
which they comply with when institutions provide proper
environments and feel threatened if appropriate

environments are not ensured by institutions, and they
may be effective on care behaviours (19). Nurses may
suffer the work-related strain due to working in night
shift, caring for the patients with poor prognosis, high
number of patients per nurse, working at clinics with
heavy workload and lack of administrative support (14).
In addition, starting working as a nurse in recent times
causes strain in nurses (21). The work-related strain leads
firstly to individual problems, such as low working
performance, decreased quality of patient care,
unwillingness to go work and leaving work and these
individual problems are followed by institutional ones
(22). Since the nurses with low motivation and high
work-related strain may suffer attention deficit and stress,
this process may result in decreased quality of patient
care, irregular patient follow-up and administration
errors. What is more, it is urged in one study (1) that as
the work-related strain increased in nurses, their self-
confidence and optimism decreased while their
submissive behaviors increased. In this study, although
the work-related strain of nurses was found to be medium
but not high, this still suggests that any situation threating
patient safety may occur in patient care services, quality
of care may decrease and individual and institutional
problems may be encountered.

It was found out in this study that the nurses had a low
medical error tendency. When searching the related
literature, it was achieved that prior studies on medical
error tendency reported similar results (5,23,24-26) to this
study while the research by Akgun and Kardas (4)
concluded a higher medical error tendency in nurses than
the present study. Medical errors lead to longer duration
of hospital stay, higher mortality and morbidity and
negative effects on a patient, his/her family and
healthcare professionals (24). Low medical error
tendency is of importance in providing a more quality
service to patients, prevention of infections, strict
fulfillment of patient follow-up, providing a safe
environment for patients and effective communication. In
addition, low medical error tendency leads to cost-
effective working in medical institutions, avoiding
unnecessary expenses and workforce loss (6,25).
Identifying individual and system-related factors causing
any medical error are important in achieving low medical
error tendency. In this regard, related literature argues
that medical error tendency could be reduced in nurses by
following factors: increase in educational level, working
time less than eight hours, a sense of responsibility in the
nurse undertaking treatment of a patient, working with
sufficient equipment, adequate decision support systems
etc. (24,27). Low medical error tendency is considered
both an indicator of a quality and prestigious institution
and a reason for preference of patients (25). For this
reason, low medical error tendency of nurses in this study
may be considered as positive. It was found in this
research that there was a negative, significant and very
weak correlation between nurses’ work-related strain and
their medical error tendency related to communication.
When looking at studies in the literature, it is argued that
medical error rate of healthcare professionals increases
depending on work stress s/he has (28-30). Lack of
communication, especially between doctor and nurse or
communication problems between other health care team
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and a patient may lead to medical errors originating from
ineffective communication (31). The work stress that
nurses have along with increasing workload brings along
medical error risk (23). However, when considering that
the work-related strain of nurses was in medium level in
this study, it can be said that this stress level caused a
positive effect on nurses and thus, the medical error
tendencies due to communication showed decrease.
Stress is not always bad; the significant thing is to what
extent stress is experienced. Stress from low to moderate
has a constructive and energizing effect (32). Extreme
stress affects an individual’s physical and mental system
negatively and make it out of use. Productivity is at its
optimum level when employees have a medium level of
stress. What is more, a medium level of stress has an
effect of encouraging an individual to work in his/her job
carefully, stimulating creativity, increasing his/her effort
and giving energy (32). Therefore, it can be argued that
the medium level work-related strain in nurses increased
their success in establishing a balanced relationship with
healthcare professionals and decreased their medical error
tendency based on communication. This is of importance
in providing a quality and safe patient care, strengthening
the team spirit and achieving institutional goals.

It was found in this research that there was a negative,
significant and very weak correlation between nurses’
work-related strain and their medical error tendency
related to prevention of falling. Falls are one of the main
problems threatening patient safety. The literature states
that falls are among the most common accidents in
hospitals (33,34). Complications that develop after a fall
can threaten the life of the patient, negatively affect
quality of life, and increase the duration of hospital stays
and treatment costs (33-35). It is important for nurses to
determine the risks related to the patients they are caring
for and take appropriate measures in order to prevent
these problems. Nurses’ awareness and attention is an
effective factor in preventing falls. In this study, medium-
level work-related strain, as a stimulus, had a positive
impact on nurses’ attention to prevent patients from
falling and their ability to use effective methods, and it
reduced the tendency to make medical errors regarding
the prevention of falls.

This study achieved that there was a negative, significant
and very weak correlation between nurses’ work-related
strain and their medical error tendency related to patient
monitoring and equipment safety. Using improper
materials result in misguidance in treatment and nursing
care, failure in patient follow-up and undesirable results
in any patient. Nurses may face legal problems in such a
case (26). Using improper material or misuse of a device
and using any material without checking in any medical
institution may lead to patient’s receiving an ineffective
treatment, longer healing duration and cost increase for
both patient and institution (5). Therefore, maintenance of
devices and checking (expiry date, sterilization process,
etc.) consumables to be used are of importance in
preventing errors related to nursing care and safe patient
follow-up (36,37). In addition, determining appropriate
intervals for patient follow-up and nurses’ visits to
patients, implementing necessary controls, and recording
patient data are important for improving patient
prognosis. Therefore, the care and attention of healthcare

professionals are important for correct and appropriate
patient follow-up, determining the suitability of the
materials used, and calibrating the devices. In this
context, a medium level of work-related strain in nurses
can play an important role in reducing their tendency to
make medical errors resulting from patient monitoring
and equipment safety by encouraging them to do their
jobs more attentively and willingly and increasing their
attention. This result can be regarded as positive in terms
of its reflections on safe and qualified patient care.

This study found that there was a negative, significant
and very weak correlation between nurses’ work-related
strain and their medical error tendency related to
prevention of infections. Infections, which are significant
problems across the world and in Turkey, result in longer
duration of hospital stay, patients’ living physiological,
psychological and social problems, increasing morbidity
and mortality rates in hospitals and increasing treatment
costs (37). It is known that nurses have the fear of making
errors due to long working hours in administration of care
and treatment for a patient, insufficient staff/time/
medical equipment and infection transmission risk and
this fear causes them to live strain (38). As a result of this
strain, it is considered that nurses behave more carefully
in care and treatment administration processes to protect
themselves and their patients from infection, to reduce
cost, to prevent potential additional interventions to be
administrated to a patient. What is more, when low
infection rate is considered as a sign of patient safety and
quality, low medical error tendency related to prevention
of infection is of importance in achieving individual and
institutional goals. It is emphasized in the literature that
the relationship between stress and work productivity
depends on the amount of stress, and work performance
will decrease in the event of no stress in the work
environment. Normal level stress is a stimulus
encouraging workers to struggle (32). Accordingly, it is
considered that the medium level work-related strain of
nurses affected their performances positively and
decreased their medical error tendency related to
prevention of infections. It can be said that this is
important in providing a safe patient care, shortening the
healing process of patients, providing cost-effective
services and achieving institutional goals.

It was found in this study that there was a negative,
significant and very weak correlation between nurses’
work-related strain and their medical error tendency
related to medicine and transfusion practices. The error
related to medicine and transfusion practices is one of the
most seen errors in nursing (39). Not following medicine
preparation/practical guides, not applying basic standards
and lack of knowledge may cause administration errors
(40). These errors both extend the healing period of
patients and lead to many health problems. In addition,
nurses may face legal problems as a result of improper
medicine and transfusion practices (39) and suffer from
material and non-material sanctions. In this study, the
medium level work-related strain of nurses is considered
to be important in reducing medical error tendency
related to medicine and transfusion practices, and
decreasing or preventing above-mentioned negative
situations. Since the work-related strain of nurses, which
may be characterized as constructive, has a motivating
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effect on them by leading them to commit their works
and to do their work more willingly, their work
performances will increase (32) because a medium level
strain has a positive effect on individuals’ care abilities
(22). Therefore, a normal level stress, characterized as a
healthy stimulant, has a positive effect on nurses’
excitement and attention levels they need when
performing their administrations, may support their
decision abilities, and may reduce their error rate by
increasing their motivation. In this regard, when
considering that nurses had a medium level of work-
related strain in this study, it can be urged that this is
effective in reducing the medical error tendency related to
medicine and transfusion practices. This is of importance
in the fulfillment of safe administration, quality patient
care, cost-effective treatment and preventing nurses to
face any legal process.

CONCLUSION

In this study, the work-related strain of nurses was found
to be at medium-level while their medical error tendency
was determined to be low. It was concluded that a
negative, significant, and very weak relationship was
found between work-related strain in nurses and medical
error tendency related to communication, prevention of
falling, patient monitoring and equipment safety,
prevention of infections, and medicine and transfusion
practices.

Considering that extreme stress may trigger the medical
errors that may occur during nursing practices, it may be
suggested to provide institutional motivations keeping the
work-related strain of nurses in a constructive level, to
support effective guidance and counselling services in
order to cope with stress, to improve working conditions,
to develop institutional policies guiding in decisions to be
taken and maintaining within-team dynamics.
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