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Abstract

Hand hygiene is an important factor in the prevention of healthcare-associated infections. Studies show healthcare professionb

hand hygiene practices vary and are not at sufficient levels. This study aimed to examine the effect of the COVID-19 pandemic on
the beliefs and practices of nurses working in intensive care units (ICU) towards hand hygiene. This was longitudinal, repeated, and
cross-sectional study. The study was conducted in 2 phases between January 2,2020 and March 10,2021 in the intensive care
unit of a university hospital in northern Turkey. No sampling method was used. The objective was to reach the entire population.
The first phase of this study was completed with 119 (76% of the population) ICU nurses and the second phase with 85 (70%
of the population) ICU nurses. The data were collected with the personal information form, hand hygiene belief scale (HHBS),
hand hygiene practices inventory (HHPI) and the views of the intensive care nurses related to COVID-19. Descriptive statistics
such as mean and standard deviations, frequency, and percentages and analytical statistics such as t-test, Mann-Whitney U test,
Kruskal-Wallis test were used for data analysis at the significance level of P < .05. The majority of the nurses who participated
in the study were female (75.6%; 69.4%), with a mean age of 30.82 + 5.51 and 30.58 + 5.51 years, respectively. There was a
significant difference (P < .05) between the median HHBS (P = .002) and HHPI (P = .001) scores before and after COVID-19. All
nurses (100%) reported that the pandemic was effective in hand hygiene practices. In this study, it was determined that the hand
hygiene beliefs and practices of nurses were high, and the scores of nurses’ hand hygiene beliefs and practices after COVID-19
increased significantly. Healthcare professionals must always adhere to stringent standards of hand hygiene, rather than merely
during periods of heightened challenges. To ensure the sustainability of optimal hand hygiene practices, it is recommended that
motivational interventions that strengthen beliefs and practices related to hand hygiene should be implemented and that studies
should be conducted to evaluate their effectiveness.

Abbreviations: CDC = Centers for Disease Control, COVID-19 = coronavirus disease 2019, HAI = healthcare-associated
infections, HHBS = hand hygiene belief scale, HHP = hand hygiene performance, HHPI = hand hygiene practices inventory, ICU
= intensive care unit, IPC = infection prevention and control, SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2,

WHO = World Health Organization.
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1. Introduction

Hospital intensive care units (ICUs) are associated with a higher
risk for healthcare-associated infections (HAIs) than other
units.l"! While the incidence of HAIs varies between 5% and
10% throughout the hospital, this rate can be as high as 20%
to 25% in ICUs."?! The World Health Organization (WHO) and
Centers for Disease Control (CDC) report that hand hygiene
is the most important and easiest way to prevent and con-
trol HAIs.B! Nurses are key members of the healthcare team
in preventing ICU infections due to their role in patient care.
Therefore, nurses should possess sufficient knowledge and skills
regarding hand hygiene."! Hand hygiene helps minimize the col-
onization of transient flora on the hands by rubbing the hands
with antiseptics and/or washing hands with water, thereby
preventing cross-contamination and reducing the incidence of
infections among healthcare workers.!

The recent pandemic has led to significant changes in liv-
ing habits, with a notable increase in the importance of hand
hygiene for society and healthcare professionals. Coronavirus
disease 2019 (COVID-19), caused by infection with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is a
positive-susceptibility RNA virus. The CDC has reported that
SARS-CoV-2 can be transmitted through direct, indirect, and
droplet contacts.**! The CDC recommends washing hands
with soap and water or using hand antiseptic for 20 seconds
to prevent the spread of the virus.® Hand hygiene is a key
factor in preventing HAIs. However, international studies have
highlighted that healthcare workers often exhibit inadequate
hand hygiene habits. The WHO has consistently highlighted
the importance of hand hygiene in preventing the transmission
of the novel coronavirus, particularly during the ongoing pan-
demic."%'" Many studies have been conducted worldwide, par-
ticularly prompted by the increasing focus on the importance
of hand hygiene. It has been reported that healthcare workers
have altered their hand hygiene behavior during the pandemic;
however, this change has not been sustained."*"! Working con-
ditions for healthcare providers change during emergencies and
disasters. Inconsistencies, scarce resources and caring for diverse
and chronically ill patients create a challenging environment for
nurses. A pandemic is a type of biological disaster. Many coun-
tries are already planning and taking action to manage disaster
risks. Disaster risk management aims to minimize the impact
of disasters on health, facilitate the use of health resources and
improve preparedness, response and recovery. It is important
that organizations can use the lessons learned from COVID-19
management to better examine their performance, methodically
record and analyze concerns and challenges, and address proce-
dures to avoid future performance risk.?%2! It is essential that
healthcare personnel adhere to high standards of hand hygiene,
not only during a pandemic, but consistently throughout their
work. Further research should be conducted to determine meth-
ods to enhance compliance with infection prevention and con-
trol (IPC) procedures.

Individual factors, such as knowledge, attitude, practice,
beliefs, and perceptions, play an important role in improving
hand hygiene compliance behaviors.??! Information regarding
hand hygiene compliance and practices is available in the liter-
ature; however, data regarding hand hygiene beliefs are limited.
Assessing health workers’ beliefs and practices regarding hand
hygiene and identifying gaps will guide improvements to elimi-
nate inaccurate beliefs and practices. Results of the present study
are intended to guide the development of strategies to improve
ICU nurses’ beliefs and practices regarding hand hygiene. This
study investigated the effect of the COVID-19 outbreak on the
beliefs and practices of ICU nurses regarding hand hygiene.
Therefore, this study aimed to find answers to the following
questions:

* What were the hand hygiene beliefs and practices of ICN
nurses before and after the COVID-19 pandemic?
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* Was there a difference between the levels of hand hygiene
beliefs and practices of ICN nurses before and after the
COVID-19 pandemic?

* How did the hand hygiene practices of ICN nurses change
after the COVID-19 pandemic?

2. Materials and methods

The present investigation was a longitudinal, repeated cross-
sectional study. Cross-sectional survey data were obtained from
a single point in time. Repeat cross-sectional data are data in
which a survey is conducted on a new sample of respondents
at successive points in time."’! Longitudinal research can take
many forms, including repeated cross-sectional studies, in which
the participants are largely or entirely different each time the
analysis is performed.%

2.1. Partcipants

This study was conducted in the ICU of a university hospital
in the province of Samsun, northern Turkiye, 1 of the larg-
est and most important hospitals in this region. The hospital’s
ICU include anesthesia and resuscitation, internal medicine,
cardiovascular surgery, neonatal intensive care, and pediatric
intensive care. This analysis used a 2-phase study design. Phase
1 commenced on January 2, 2020, and concluded March 10,
2020. Phase 2, which was conducted during the first wave of
the pandemic, commenced on September 10, 2020, and con-
cluded March 10,2021. The study population consisted of 156
nurses in Phase 1 and 120 nurses in Phase 2 who work in ter-
tiary care units. In this study, no sampling method was used,
and the objective was to reach the entire population. Nurses
who had worked in the ICU for > 1 month(s) and volunteered
were included in the study. ICU nurses who were on leave on
the study dates and those who did not agree to participate
were excluded. A total of 119 ICU nurses (76 % of the popula-
tion) participated in Phase 1 of the study and 85 (70% of the
population) in Phase 2. Data were collected through in-person
interviews in phase 1. In phase 2, data were collected online
using Google Forms for COVID-19 pandemic precautions. On
average, it took 25 to 30 minutes to collect the data.

2.2. Data collection tools

The “Descriptive Information Form,” including demographic
characteristics of patients, “hand hygiene belief scale (HHBS),”
and “hand hygiene practices inventory (HHPI)” were used to
collect data in both phases. A “COVID-19 Related Intensive
Care Nurses” Opinions Form” was also used in phase 2.

2.3. Descriptive information form

This descriptive information form was developed based on the
literature.>* It consists of 11 questions addressing the socio-
demographic and professional characteristics of the nurses who
participated in the present study.

2.4. COVID-19-related ICU nurses’ opinions form

This form consisted of questions addressing whether the ICU
nurses themselves or someone in their family has/had COVID-
19, and whether there was a change in their hand hygiene habits.

2.5. HHBS and HHPI

The HHBS, originally developed by van de Mortel? in 2009,
is a S-point Likert-type scale consisting of 23 items including
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Descriptive characteristics of critical care nurses.

Before COVID-19 pandemic (n = 119)

After COVID-19 pandemic (n = 85)

Mean age (Mean + SD [Min—-Max])

30.82 + 5.51 (21-52)

30.58 = 5.51 (23-43)

Total working time in nursing (mo) (Med [Min—Max]) 72 (1-360) 72 (1-276)
Total working time in the intensive care unit (mo) (Med [Min—Max]) 54 (1-360) 48 (2-360)
n % n % P
Gender
Female 90 75.6 59 69.4 408"
Male 29 24.4 26 30.6
Educational status
High school 1 0.8
Associate degree 4 3.4
Bachelor’s degree 107 89.9 72 84.72 042"
Master’s degree 7 5.9 13 15.3°
Overtime work status
Yes 43 36.1 61 71.8 <.001**
No 76 63.9 24 28.2
Usage of liquid soap and alcohol-based antiseptic solutions
Yes 117 98.3 82 96.5 651
No 2 1.7 3 35
Allergic reactions to liquid soap and alcohol-based antiseptic solutions
Yes 40 33.6 45 52.9 .006*
No 79 66.4 40 47.1
Previous training in hand hygiene
Yes 118 99.2 24 28.2 <.001**
No 1 8 61 71.8
The main barriers to providing hand hygiene'
Workload 86 72.3 69 81.2 233
Products used for hand washing (soap, antiseptics) causing hand allergy 85 71.4 62 72.9
Lack of sufficient and easily accessible sinks 18 15.1 27 31.8
Lack of sufficient amount of soap or antiseptic in the work environment 17 14.3 14 16.5

COVID-19 = coronavirus disease 2019, Max = largest value, Med = Median, Min = smallest value, SD = standard deviation.

TMultiple answers are allowed.
*Yates correction.

**Pearson chi-square test.
***Fisher exact test.

beliefs regrading hand hygiene and perceptions of the impor-
tance of hand hygiene, and the HHPI consists of 14 items.
Karada et al’! assessed the Turkish validity and reliability of
the HHBS and HHPI. The Cronbach alpha value was found to
be 0.76 for the HHBS and 0.85 for the HHPL! In the present
study, Cronbach alpha values for the HHBS and HHPI were
0.709 to 0.778 in phase 1 and 0.849 to 0.921 in phase 2.

2.6. Ethics approval

This study was approved by the Ethics Committee for
Clinical Research of Ondokuz Mayis University, before and
after the COVID-19 pandemic (date: 29/12/2019, num-
ber: B.30.2.0DM.0.20.08/932; date: 24/07/2020, number:
B.30.2.0DM.0.20.08/495).  Institutional approval (date:
16/12/2019, number: 15374210-302.08.01-E.149374) was
obtained from the hospital where the research was conducted,
and research approval was obtained from the COVID-19
Scientific Research Evaluation Commission at the General
Directorate of Health Services of the Ministry of Health (2020-
08-24T00_53_09). Written informed consent was obtained
from all participants invited to participate in the study in phase
1. Verbal and web-based informed consent was obtained in
phase 2 of the study.

2.7. Data analysis

Data were analyzed using SPSS version 23 (IBM Corporation,
Armonk). Shapiro-Wilk and Kolmogorov-Smirnov tests were

used to analyze whether the data conformed to a normal distri-
bution. For paired groups, the independent samples #-test was
used to compare data that conformed to normal distribution,
while the Mann—Whitney U test was used to compare data that
did not conform to normal distribution. For group sizes >3
with data not conforming to a normal distribution, compari-
sons were performed using the Kruskal-Wallis test, and multi-
ple comparisons were made using Duncan test. Differences with
P < .05 were considered to be statistically significant.

3. Results

The majority nurses participating in this study, conducted in 2
phases, were female (stage 1, 75.6%; stage 2, 69.4%). The mean
(= SD) age of participants in phase 1 was 30.82 = 5.51 years and
30.58 + 5.51 years in phase 2. The median total working time
in nursing in phases 1 and 2 was 72 and 72 months, respec-
tively, and the median working times in the ICU were 54 and 48
months, respectively (Table 1).

When comparing the use of liquid soap and alcohol-based
antiseptics by participating nurses, no differences were found
between the 2 phases. There was a significantly higher rate of
allergic reactions in phase 2 (52.9%) than in phase 1 (33.6%)
for liquid soaps and alcohol-based antiseptic solutions
(P <.05). In the present study, the proportion of nurses who
reported receiving hand hygiene training was higher in phase
1 (99.2%) than in phase 2 (28.2%). In both phases, partici-
pants reported that the main barriers to hand hygiene were
workload, products used for hand washing (soap, antiseptics)
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causing hand allergy, sufficient and easily accessible sinks, and
sufficient amounts of soap or antiseptics in the work environ-
ment (Table 1).

There was a significant difference between the median
HHBS (P =.002) and HHPI (P =.001) scores before and after
COVID-19 (P <.05). The mean HHBS score before the pan-
demic was 84.43 + 7.57, the mean score after the pandemic
was 63.80 = 4.81. The mean HHPI score before the pandemic
was 63.80 = 4.81, the mean score after the pandemic was
65.11 = 7.36 (Table 2).

When ICU nurses’ opinions regarding COVID-19 were exam-
ined after the pandemic was declared, most reported caring for
patients with suspected or diagnosed COVID-19 (80%). A total
of 36.5% reported that they themselves and 34.1% reported
that a member of their family had COVID-19. All nurses
(100%) agreed that the COVID-19 pandemic had affected their
hand hygiene practices. The rate of increased frequency of hand
washing was 96.5%, the rate of increased duration of hand
washing was 83.5%, the rate of increased frequency of glove
use was 76.5%, the rate of decreased duration of wearing gloves
was 48.2%, the rate of increased frequency of antiseptic use was
92.9%, and the rate of increased duration of hand rubbing with
antiseptic was 87.1% (Table 3).

The median HHBS and HHPI scores were significantly
higher among those who cared for patients with suspected
or diagnosed COVID-19, and those with a family history of
COVID-19 (P =.001). A statistically significant difference was
found between the median HHBS scores for the duration of
hand washing, frequency of using gloves, duration of wearing
gloves, frequency of use of antiseptics, and duration of rubbing
hands with antiseptics (Table 4). When the reason for these
differences was investigated, the median HHBS and HHPI
scores were higher in those for whom handwashing dura-
tion increased than in those for whom it did not change (85)
(P =.002). The median HHBS scores were higher among those
whose glove use frequency did not change than among those
whose glove use frequency increased (P =.003). The median
HHBS score was lower among those whose glove-wearing
time decreased than among those in which it did not change
(P =.001) (Table 3).

4. Discussion

The present study investigated the impact of the COVID-19
pandemic on hand hygiene beliefs and practices among nurses
working in ICUs using a repeated cross-sectional design. The
COVID-19 pandemic is a clear and present reminder of the crit-
ical importance of hand hygiene. The spread of infections, even
in healthcare settings, can harm patients, healthcare workers,
and visitors if insufficient attention is devoted to IPC.

In 2019, Lambe et al"" reviewed 61 studies that evalu-
ated hand hygiene compliance in ICUs and reported that the
average rate was quite low compared with international tar-
gets, with 67% in neonates, 41.2% in children, and 58.2%
in adults, depending on ICU type. Guerrero-Soler et al'®l con-
ducted a repeated cross-sectional study directly observing hand
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hygiene compliance among healthcare workers, which was the
most important healthcare-associated IPC measure during the
COVID-19 outbreak. A meta-analysis by Wang et all'?l in 2022
that compared the hand hygiene compliance status of healthcare
workers before and after the COVID-19 outbreak reported that
compliance rates were high after the COVID-19 outbreak. In
a study by Huang et al!*¥! examining healthcare workers’ hand
hygiene behavior during the COVID-19 outbreak, hand hygiene
compliance increased by 13.73% when entering and exiting
the patient room in the first wave of the pandemic, decreased
by 9.87% after quarantine, and increased again by 2.82% in
the second wave. It has been reported that healthcare workers
changed their hand hygiene behavior during the outbreak, but
this change was not sustained. In a study addressing improve-
ments in hand hygiene performance (HHP) during the corona-
virus outbreak, Israel et al (2020) reported that after years of
attempting different methods to improve HHP, there was an
increase in average HHP from 35% to 71% between January
2019 and January 2020 (before the pandemic), and an increase
from 46% to 89% between January and April 2020 (during
the outbreak). Israel et al'® found that hand hygiene compli-
ance among healthcare workers increased both “before patient
contact” and “after patient contact.” Healthcare workers gen-
erally base the high increase in hand hygiene rates after patient
contact on concerns about the risk for acquiring infections and
resistant bacteria from patients. In a study examining the impact
of the COVID-19 outbreak on HHP in hospitals, Moor et all"’!
reported that, based on data from an automated hand hygiene
monitoring system in hospitals, average HHP rates increased
from 46 % to 56% in the months before pandemic-related school
closures (January 5 to March 8), followed by a 6% increase
when school closures occurred, and HHP rates decreased to
54% by the end of the study period (May 23). In this study, I[CU
nurses’ hand hygiene before and after declaration of the pan-
demic (84.43 = 7.57 and 86.56 = 12.91, respectively) was found
to be at a moderate level, and their practices (63.80 = 4.81 and
65.11 = 7.36, respectively) were at a high level and increased
(P <.05). The results of a study by Eskici and Tastan,!'”! involv-
ing surgical nurses in 2021 were similar to the results of this
study, while the participants’ mean HHBS scores (81.33 = 7.67)
were at a moderate level, their HHPI scores (69.15 = 1.94)
were at a quite satisfactory level. Achieving the desired rates
of prevention and control of HAIs has always been problem-
atic. The COVID-19 pandemic has increased the importance of
hand hygiene practices; however, this increase has been uneven.
According to Guerrero-Soler et al,!*®! the assessment of the cur-
rent situation after COVID-19 provides an opportunity to deter-
mine the impact of the pandemic on hand hygiene compliance
and to make healthcare workers more aware of its importance
for the quality of patient care, thus promoting better compliance
with the WHO guidelines. Research aimed at identifying barri-
ers to maintaining high compliance with hand hygiene practices
would be beneficial.

This study found that the proportion of nurses working over-
time increased in phase 2 compared with phase 1, with almost
all using liquid soap and alcohol-based antiseptic solutions in

Distribution of mean HHBS and HHPI scores before and after the COVID-19 pandemic.

Before COVID-19 pandemic After COVID-19 pandemic

(n=119) (n=85)
Min-max scores that can be obtained from scales Mean = SD (Min-Max) Mean = SD (Min—-Max) P*
Hand hygiene belief scale 2210110 84.43 +7.57 (66-102) 86.56 + 12.91 (36-104) .002
Hand hygiene practices inventory 141070 63.80 + 4.81 (52—70) 65.11 + 7.36 (28-70) .001

COVID-19 = coronavirus disease 2019, HHBS = hand hygiene belief scale, HHPI = hand hygiene practices inventory, Max = largest value, Min = smallest value, SD = standard deviation.

*Mann-Whitney U Test.
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Intensive care nurses’ characteristics and opinions related to COVID-19.

n %

Caring for patients with suspected or diagnosed with COVID-19

Yes 68 80.0

No 17 20.0
Nurses had COVID-19 themselves

Yes 31 36.5

No 54 63.5
A family member of nurse had COVID-19

Yes 29 341

No 56 65.9
COVID-19 pandemic affected hand hygiene practices

Yes 85 100.0

No - -
Frequency of hand washing

Increased 82 96.5

Unchanged 2 24

Decreased 1 1.2
Duration of hand washing

Increased 71 83.5

Unchanged 13 15.3

Decreased 1 1.2
Frequency of glove use

Increased 65 76.5

Unchanged 19 224

Decreased 1 1.2
Duration of wearing gloves

Increased 19 22.4

Unchanged 25 29.4

Decreased 41 48.2
Frequency of antiseptic use

Increased 79 929

Unchanged 6 7.1

Decreased - -
Duration of hand rubbing with antiseptic

Increased 74 87.1

Unchanged 11 12.9

Decreased - -

COVID-19 = coronavirus disease 2019.

both the first (98.3%) and second (96.5%) phases; however, the
proportion of ICU nurses who were allergic to these products
increased significantly in phase 2. This study found that barriers
to hand hygiene in both phases included high workload (phase
1, 72.3%; phase 2, 81.2%), products causing hand allergies
(phase 1, 71.4%; phase 2, 72.9%), and difficulty in accessing
sink (phase 1, 15.1%; phase 2, 31.8%). These results are sim-
ilar to those reported previously. In a pre-pandemic study by
Akyol et al,/*! nurses reported that they needed to wash their
hands frequently but were unable to do so because of intense
working conditions, lack of necessary materials, and dryness
and pain in their hands due to frequent washing. After declara-
tion of the pandemic, there were many similar barriers to hand
hygiene reported, such as heavy workloads,*”*! overcrowded
health care facilities,'"*?” insufficient staff,!'"¥ allergic reactions
to products used for hand hygiene,?! lack of hand hygiene
materials,?”?8! and negative effects on the HHP of healthcare
workers due to the restructuring of services.'¥! Health workers
should maintain hand hygiene standards at all times, not only
during a pandemic(s). Compliance with hand hygiene and gen-
eral infection control in healthcare settings should be supported
through multidisciplinary and long-term campaigns. Healthcare
providers should benefit from the research findings to provide
quality care. Furthermore, cost-effectiveness studies should be
conducted in the future.

This study found that the mean scores of nurses who cared
for patients with suspected or diagnosed COVID-19 were sig-
nificantly higher than those who did not (P <.05). Harper et
all’s! reported a positive change in hand hygiene behavior due
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to fear of COVID-19 in participants, and that those with higher
fear scores devoted attention to hand hygiene and social iso-
lation measures. Eskici and Tastan!'” reported that as Fear of
COVID-19 Scale (i.e., “FCV-19S”) scores increased among sur-
gical nurses, HHBS scores decreased and HHPI scores increased.
In a study by Akman et al, examining the relationship between
COVID-19 phobia scores and nurses’ hygiene behaviors, it
was found that the higher the nurses’ phobia scores, the more
important it became to implement personal and general hygiene
measures. The potentially devastating consequences of the pan-
demic and the limitations imposed by disease control strategies
have led to mental health problems. During the pandemic, many
concerns arise, such as the need for constant self-protection,
changes in regular daily routines, and unexpected cessation
of activities outside the home.B!! Healthcare workers’ compli-
ance with hand hygiene increased due to the increased risk for
contracting the disease and the possibility of transmitting the
virus to other patients and/or their families during the epidemic
period.

In the present study, all ICU nurses believed that the
COVID-19 pandemic had affected their hand hygiene prac-
tices. In addition, although the frequency of hand washing did
not change after declaration of the pandemic, the duration
of hand washing increased, the duration of wearing gloves
decreased with the increase in the frequency of using gloves,
and the frequency of using antiseptic solution, and the dura-
tion of hand rubbing increased. These results suggest that
the importance of hand hygiene among ICU nurses increased
as a result of the COVID-19 pandemic. Similarly, in a study
by Ragusa et al,l' the fear of COVID-19 infection led to an
increase in the use of gloves before patient contact. When
Karaoglu et al®®? investigated the personal attitudes of nurses
toward hand hygiene practices, it was reported that nurses
used antiseptic soap and water at a high rate, while rubbing
with antiseptic solution was used at a very low rate when
washing their hands. It has been suggested that the difference
in hand hygiene behaviors may be related to the provision of
materials needed for hand hygiene or irritation caused to the
hands by these materials.

While hand hygiene education and training increased after
declaration of the pandemic, the nurses in this study reported a
strikingly low training rate in phase 2. While the rates of those
who reported receiving hand hygiene training varied in studies
conducted before the pandemic, some studies found a high rate
of those who reported receiving hand hygiene training.*s! This
result may be explained by the fact that nurses’ information
needs are not adequately met and that they need more informa-
tion about protective measures.

5. Conclusion

The COVID-19 pandemic has led to changes in hand hygiene
beliefs, particularly among nurses, worldwide. This study deter-
mined that before and after the COVID-19 pandemic, ICU
nurses’ hand hygiene beliefs and importance were at a medium
level, whereas their practices were at a high level. It was also
found that the COVID-19 pandemic had an effect on increas-
ing ICU nurses’ hand hygiene beliefs and practices. The study
also found that the high pace of work, allergic reactions to the
liquid soaps used, and the lack of sinks made handwashing dif-
ficult. The results of this study, and the fluctuations regarding
the increase and decrease in hand hygiene practices reported in
the literature, suggest that nurses perform hand hygiene prac-
tices. However, from time to time, workload, the effect of hand
hygiene practice on individual health, and the lack of sufficient
and appropriate materials for hand hygiene practice affect the
belief in and importance of hand hygiene. According to these
findings, to ensure the continuity of hand hygiene practice,
which is of primary importance in the prevention of HAIs, it is
recommended that not only in-service training be increased, but
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Comparison of hand hygiene beliefs and practices of intensive care nurses with characteristics and opinions after COVID-19.

Hand Hygiene Belief Scale

Hand Hygiene Practices Inventory

Mean = SD Med (Q1-Q3) p Mean = SD Med (Q1-03) P
Caring for patients with suspected or diagnosed with COVID-19
Yes 88.54 +12.1 90 (84-96.5) .001* 65.97 + 6.88 70 (65-70) .019*
No 78.65 +13.38 84 (77-85) 61.65 + 8.38 66 (55-69)
Nurses had COVID-19 themselves
Yes 93.9+10.25 95 (91-101) <.001* 67.48 +7.77 70 (67-70) <.001*
No 82.35 +12.46 85 (80-89) 63.74 + 6.82 66 (58-70)
A family member of nurse had COVID-19
Yes 92.93+7.75 93 (88-98) <.001* 67.62 +4.13 70 (67-70) .014*
No 83.27 +13.85 85 (80.5-91.5) 63.8 + 8.31 66.5 (59-70)
COVID-19 pandemic affected hand hygiene practices
Yes 86.56 = 12.91 88 (82-94) - 65.11 +7.36 69 (62-70) -
No
Frequency of hand washing
Increased 87.02+125 88 (82-94) 232** 65.48 + 6.23 69 (62-70) 197+
Unchanged 86 +2.83 86 (84-88) 68.5 +0.71 68.5 (68—69)
Decreased 50+0 50 (50-50) 280 28 (28-28)
Duration of hand washing
Increased 88.31 +12.59 90 (84-96)° .002* 66.35 + 5.84 70 (66-70)° 002"
Unchanged 79.85 + 8.06 84 (75-85)* 61.15 + 6.31 61 (55-66)
Decreased 50+0 50 (50-50)® 280 28 (28-28)®
Frequency of glove use
Increased 89.42 +10.55 91 (84-97) .003** 66.09 + 6.15 70 (66-70) 051
Unchanged 78.74 +14.64 85 (71-88)* 63.68 + 6.01 66 (59-70)
Decreased 50«0 50 (50-50)* 280 28 (28-28)
Duration of wearing gloves
Increased 86.74 +10.28 90 (82-92)® .001* 65.58 + 7.73 70 (62-70) .108**
Unchanged 80.44 +11.79 85 (78-88)° 64.56 + 5.33 66 (61-69)
Decreased 90.22 +135 93 (85-100) 65.22 + 8.34 70 (65-70)
Frequency of antiseptic use
Increased 87.29 +12.63 89 (82-95) .029* 65.54 + 6.32 69 (62-70) .078*
Unchanged 77 +£13.97 82 (75-85) 59.33 £ 15.62 65 (61-68)
Decreased
Duration of hand rubbing with antiseptic
Increased 87.66 = 12.85 89.5 (84-95) .007* 65.68 + 6.16 69 (62-70) .164*
Unchanged 79.18 £11.29 82 (75-88) 61.27 + 12.64 66 (54-70)
Decreased

a*There is no difference between groups with the same letter; Q1: First quartile; Q3: Third quartile.
*Mann-Whitney U test.
**Kruskal-Wallis Test.

also strategies to increase belief and motivation in hand hygiene
practice be implemented. Hospital managers should take pre-
cautions regarding appropriate physical conditions and material
supply. Providing more equipment and minimizing professional
difficulties can help prevent HAIs and improve the quality of
care. Furthermore, implementing training programs to optimize
existing resources is a low-cost, high-impact intervention strat-
egy. In the future, motivational initiatives to increase beliefs and
practices in hand hygiene should be implemented to ensure the
sustainability of such behaviors. It is recommended that stud-
ies be conducted to evaluate the effectiveness of interventions
and precautions to ensure the sustainability of optimal hand
hygiene practices. In addition, it is recommended that cost-
effectiveness studies be carried out in the future.

6. Limitations

The present study included nurses working in an ICU at a uni-
versity hospital in only 1 province of Tiirkiye. As such, the results
are not necessarily generalizable to all nurses working in ICUs.
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