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Abstract

. Infection control in the emergency department is of paramount
importance but no study has been conducted on the impact of FMEA on infection
control in emergency departments. This study aimed to determine the effect of
implementing the FMEA method on the level of adherence to infection control
guidelines by nurses in the emergency department.

: A quasi-experimental study was conducted using a
convenience sampling method on 40 nurses working in the emergency department.
The data collection tool was a checklist assessing infection control practices. A
four-hour brainstorming session was held to gather expert opinions on improving,
and enhancing strategies for infection control were approved and implemented.
Nurses’ infection control behaviors were evaluated using the checklist both before
and two weeks after the intervention. Data were analyzed using frequency, mean,
standard deviation, and paired t-test.

: The prioritized risks were handwashing, use of mask and goggles,
adherence to safety precautions, gown usage, and glove usage, in a descending
order. The mean age of participants was 32.10 + 6.94 years. Hand rub was 23.02 +
3.94, and 22.12 + 3.88 before and after intervention respectively; but the difference
was not statistically significant (P = 0.09). Significant improvements were
observed in adherence to safety precautions and glove usage before and after the
intervention (P < 0.05).

: The interventions had a significant effect on improving adherence to
safety precautions and glove usage. Therefore, it is recommended that healthcare
centers adopt the FMEA approach alongside conventional methods to enhance
infection control practices.
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Introduction

Despite the fact that the main focus of activity
in the emergency department is saving lives
and treating patients, the manner of service
delivery should also ensure patient and family
satisfaction. Patient waiting time and length of
stay are among the important indicators of
effectiveness and quality of care assessment in
hospital emergency departments. Studies show

that due to insufficient training, time
limitations, and sometimes underestimating
infection control issues for emergency

department patients, negligence in following
infection control protocols are marginalized in
emergency departments, which has dangerous
consequences. Another reason for negligence in
infection control in the emergency department
is the inability to follow up with patients due to
discharge or admission to other departments.
On the other hand, nurses may also be harmed
by not adhering to infection control guidelines
in the emergency department. Therefore, lack
of familiarity or failure to adhere to infection
control guidelines by nurses can exacerbate
patient problems. Infection control and
adherence to its standards undoubtedly play a
key role in reducing hospital-acquired
infections. Moreover, observing these standards
significantly contributes to improving the
quality of nursing services. Non-compliance
with infection control protocols can lead to
numerous risks, including needlestick injuries,
healthcare-associated infections, and
contracting various infectious diseases such as
hepatitis. Therefore, it is essential that the level
of adherence to these standards in the
emergency department be improved. To
enhance care quality and improve the infection
control process, nurse training is crucial, which
is often achieved through traditional methods It
appears that the Failure Modes and Effects
Analysis (FMEA) method could prove to be a
more effective approach compared to
conventional methods, as it can identify
weaknesses and underlying causes of errors in
infection control, thereby preventing routine
work  practices. Various studies have
investigated the effects of this method. For
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example, a study in Iran reported that the
FMEA method, by identifying 204 failure
modes in 5 operating room processes, provided
a comprehensive model for identifying,
classifying, evaluating, and analyzing errors in
the healthcare system. Other advantages of this
method in the healthcare system include
creating a systematic thinking approach for
patient care process safety. Additionally, due to
its preventive and forward-looking nature, it
can be helpful in high-workload departments
such as emergency. Given that the emergency
department is one of the most important
hospital departments and emergency nurses
must strive to improve nursing services, the
researchers designed this study to help reduce
cases of non-compliance with hygiene and
infection  control  protocols.  Therefore,
considering that no such study has been
conducted thus far and the necessity of
improving nursing services and infection
control indicators, especially in the emergency
department, the present study was conducted to
determine the effect of implementing the
Failure Modes and Effects Analysis (FMEA)
method on the level of adherence to infection
control  guidelines in the emergency
department.

METHODOLOGY

The present research was a quasi-experimental,
one-group pre-post study conducted on nurses
working in the emergency department of 22
Bahman Hospital in Neyshabour, Iran. After
obtaining the necessary permits and providing
explanations to the relevant authorities and
nurses, eligible subjects were selected through
convenience sampling and entered the study
after obtaining written informed consent. The
study began in September and ended in
December 2024.

Inclusion criteria were a minimum of 6 months
of work experience in the emergency
department and completion of a written
informed consent form to participate in the
research. Exclusion criteria included work
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leave or medical absence, researcher’s inability
to access participants during the second
checklist completion phase, and individual
unwillingness to continue participating in the
study.

Initially, the first author formed a 4-hour
meeting with department heads, supervisors,
and one of the department nurses selected by
the first author; through brainstorming, errors
were identified. After identifying the errors and
solutions, the infection control behavior of
nurses was assessed using a checklist as pre-
intervention. Then, the approved measures
were implemented, and the checklists were
completed again two weeks after the
completion of the intervention by the research
assistant. In SPSS 26, paired t-test was used for
data analysis. The significance level was set at
0.05 for all these tests.

RESULTS

In this study, 40 individuals with a mean age of
32.10 entered the study; 56.5% were male and
the rest were female. Most of the study
participants had official employment status
(75%) and the majority were married (60%).
Other demographic variables are presented in
Table 1.

The paired t-test showed a statistically
significant difference in the variable of wearing
gloves before and after the intervention
(P<0.01). No statistically significant difference
was observed in wearing gowns before and
after the intervention (P=0.08). Mask usage
also showed no statistically significant
difference before and after (P=0.55). Regarding
adherence to safety precautions, a statistically
significant difference was observed before and
after the intervention (P<0.001). Hand hygiene
showed a statistically significant difference
before and after (P<0.01). However, no
statistically significant difference was observed
in performing handwashing before and after
(P=0.07). Overall, no difference was observed
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in adherence to infection control principles
before and after the intervention.

DISCUSSION

In this research, the objective was to determine
the effect of using the Failure Modes and
Effects Analysis (FMEA) method on the level
of adherence to infection control guidelines by
nurses in the emergency departments of 22
Bahman Hospitals in Neyshabour, Iran. The
results of this study showed that implementing
the FMEA method affected hand hygiene
usage, adherence to safety principles, and glove
wearing by nurses.

The findings indicated that using the FMEA
method increased nurses’ adherence to wearing
gloves. Supporting this result, Voshy and
colleagues (2025) conducted a study on error
analysis, which demonstrated the positive
effect of the FMEA method on glove-wearing
compliance. The results also showed that
FMEA had no significant effect on nurses’
adherence to wearing gowns. This difference
could be due to various reasons. One possibility
is that wearing gowns in different emergency
situations may be performed routinely and
require less reminders. Additionally, nurses
may have less resistance to wearing gowns, and
this behavior may be automatically integrated
into their work processes. Further investigation
and other studies on these behaviors could
clarify the exact reasons.

The results further indicated that the FMEA
method can help improve quality and safety in
pathogenic environments, which is consistent
with the findings of this research. Voshy and
colleagues also showed that this method helped
organizations identify potential failure modes
and adopt necessary preventive measures,
which can lead to reduced risks and increased
overall safety. Many studies have shown that
analytical methods such as FMEA can help
improve safety behaviors and reduce workplace
accident and injury rates. However,
contradictory results may be related to
differences in implementation methods, study
samples, and environmental conditions. Here,
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there is a need for further studies to more
accurately understand the effect of the FMEA
method on adherence to safety measures. Given
the importance of observing safety measures in
work environments, especially in hospital
emergency departments where nurses are
exposed to various risks, implementing
analytical methods such as FMEA can help
increase safety and reduce accidents.

CONCLUSIONS

The results of this study showed that
implementing the FMEA method and
interventions derived from it had a significant
impact on adherence to hand hygiene,
observance of safety measures, and wearing
gloves. Therefore, it is recommended that
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clinical settings use this approach in addition to
conventional methods to improve infection
control principles.
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