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Abstract

Background: This study aimed to determine factors affecting compliance with Hand Hygiene (HH) from the
perspective of the health care team working in the pediatric intensive care unit of a children's tertiary center, Ali
-Asghar hospital, in Tehran, Iran.

Methods: we recruited 35 Pediatric ICU health care workers, including nurses, attending physicians and medical
students, selected by purposive sampling between February to November 2020. Data were collected using deep
semi-structured interviews, and analyzed through Graneheim and Lundman’s (2004) qualitative conventional
content analysis method. All interviews were recorded and typed in the MAXQDA software and then analyzed
in eight steps including writing interviews, determining the semantic units, text coding, matching codes with
text, categorizing and developing categories, reviewing the categories, identifying the sub themes and reporting
the findings.

Results: 68.5% of the participants were female, with an average age of 32.7 years and work experience of 8.6
years. After reviewing all codes obtained, 4 main categories were finally extracted. (I) Meta-organizational
factors including two subcategories of macro-health policy, sanctions and economic problems, (1)
Organizational factors including three subcategories of incoherence in observing the rules, monitoring and
evaluation, and the prevailing attitude of the organization, (I11) Individual factors including three subcategories
of attitude of the health care team towards patients, skin reactions to hand sanitizers, concerns about their own
health and health of their family, (IVV) Characteristics of the clinical environment including three subcategories
of professional relationships, special conditions governing the pediatric ICU, and care facilities.

Conclusion: Overall, 234 codes were extracted from the interviews and after the integration of similarities, four
key themes including Meta-organizational factors, Organizational factors, Individual factors and Characteristics
of the clinical environment were obtained indicating factors affecting hand hygiene performance of the PICU
health care team .

Key Words: COVID-19, Hand hygiene, Health care team, Pediatric ICU, Perspective, Qualitative research.

*Please cite this article as: kalroozi F, Joolaee S, Ashghali Farahani M, Haghighi Aski B, Manafi Anari A.
Factors Affecting Hand Hygiene Performance of Pediatric Intensive Care Unit Health Care Team during the
Outbreak of COVID-19 Disease in Iran. Int J Pediatr 2021; 9 (11): 14783-14800. DOI: 10.22038/13P.
2021.56160.4418

*Corresponding Author:

Soodabeh Joolaee, Research Ethics Specialist, Fraser Health Authority, BC, Canada; Professor, Nursing Care
Research Center, Iran University of Medical Sciences, Tehran, Iran; Center for Health Evaluation & Outcome
Sciences, University of British Columbia, Vancouver, Canada.

Email: sjoolace@mail.ubc.ca
Received date: Mar.5,2021; Accepted date:Mar.18,2021

Int J Pediatr, Vol.9, N.11, Serial No.95, Nov. 2021 14783



Factors affecting hand hygiene performance of PICU health care team

1- INTRODUCTION

The COVID-19 disease has been
diagnosed since November 2019 in
Wuhan, the capital of Hubei Province in
China (1). It quickly spread around the
world, turning into a global crisis (2).
Similar to the epidemics of other infectious
diseases such as SARS and Ebola, the
health care team is the first line of
treatment for this disease and has the main
responsibility of caring for patients (3). In
addition, they must be careful not to
transmit this dangerous virus to other
patients and themselves (4, 5, 6). For this
reason, providing safe care for patients has
become one of the top priorities of
healthcare systems worldwide (7). In this
regard, the World Health Organization
(WHO) considers hand hygiene as one of
the most effective ways to ensure the
health of medical care team and patients,
especially during the COVID-19 pandemic
and emphasizes the active participation of
countries in the global hand hygiene
campaign with the slogan "save lives,
clean your hands" together with the correct
performance of the medical care team in
observing hand hygiene, prevents the death
of countless people (8). This organization
has introduced the observance of hand
hygiene using alcohol-based hand rubs as
one of the cheapest and most effective
ways to combat COVID-19 transmission
(1). Global statistics before COVID-19
outbreak showed that the rate of hand
hygiene compliance among health care
staff was about 40% (9). In addition,
studies in different countries revealed that
the level of health care team compliance
with hand hygiene was low and they did
not do hand hygiene properly before
performing aseptic procedures (10- 13).
However, in recent months, the increasing
prevalence of COVID-19 and the increase
in information on its prevention and spread
have attracted the attention of the general
public, especially health workers (14). This
issue has led to an increase in compliance
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with hand hygiene by the health care team
in different communities (4, 15, 16). In two
studies conducted during the COVID-19
pandemic, the rate of hand hygiene
compliance by the health care team was
79.4% (17) and 74% (18). A recent study
on the COVID-19 epidemic in Guangzhou,
found that the rate of COVID-19 infection
among nurses in infected cities dropped to
zero due to strict hand hygiene compliance
and observance of safety issues related to
hand hygiene by the health care team (19).
Having searched the available documents
and studies, we did not find any accurate
statistics on the rate of hand hygiene
compliance among the health care team
during the outbreak of COVID-19 in Iran;
although researchers' observations at the
bedside showed an increase in the rate of
hand hygiene observance among the health
care team. Most studies in Iran indicated
poor hand hygiene compliance by the
health care team. Before the outbreak of
COVID-19, this rate averaged between 35-
43.5% (20). It was also found that the rate
of hand hygiene compliance among nurses
was higher than physicians and other
members of the health care team (21, 22).
In another study, the rate of hand hygiene
compliance was reported to be 27.7 %
(23). The reasons for inadequate hand
hygiene compliance seem to vary among
the health care team in developed and
developing countries. The most common
reasons in developing countries are facing
a heavy workload and large number of
patients (24). Shortage of manpower and
financial resources, time-worn and poor
quality equipment, inappropriate health
and physical environment, lack of criteria
for evaluating and controlling infection,
and inadequate use of guidelines (25, 26).
Obstacles such as lack of time and the
team's point of view about the possibility
of transmitting the infection to themselves
or others have been mentioned as factors
negatively affecting the performance of the
health care team in complying with hand
hygiene (27). Existence of inappropriate
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safety atmosphere (28) and insufficient
knowledge of the health care team (20, 29,
30) and changes in COVID-19 condition
are among other factors. Given the
importance of hand hygiene compliance
during the outbreak of COVID-19, the
purpose of this study was to determine
factors affecting hand hygiene compliance
from the perspective of the health care
team working in the Pediatric ICU of a
pediatric  tertiary center during the
outbreak of COVID-19 disease in Tehran,
Iran.

2- MATERIALS AND METHODS
2-1. Study design

This  qualitative  study (content
analysis) was conducted from February to
November 2020 to achieve the purpose of
the study in the pediatric intensive care
unit of a children's tertiary center Ali-
Asghar hospital- a specialized pediatric
hospital affiliated to Iran University of
Medical Sciences and Health Services,
Tehran, Iran.

2-2. Participants

Participants were selected by purposive
sampling from the Pediatric ICU of a
pediatric tertiary hospital in Tehran, the
capital of Iran, as a large pediatric referral
center. The researcher interviewed 35
participants, including 21 nurses, 3
attending physicians, and 11 medical
students. Inclusion  criteria  were
willingness to participate in the study,
being able to express their experiences
well, and speaking Persian. Inclusion
criteria for nurses were having at least a
bachelor's degree and at least six months
of experience working in the pediatric
ICU. Inclusion criteria for medical
students were having at least three months
of experience working in the pediatric
ward (having worked in the pediatric ICU
for one month). The reluctance to
participate in the study for any reason at
any stage of the interviews was defined as
one of the exclusion criteria in this study.
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It should be noted that none of the
participants withdrew from the study.

2-3. Data Collection

Data were collected using semi-structured
interviews, field notes, and observation.
Interviews were initiated with open-ended
questions, such as "What factors do affect
your performance in hand hygiene
compliance while caring for or treating a
child admitted to the Pediatric ICU?", and
then other questions were asked based on
the participants’ answers to gain more
details, such as "Can you explain more
about it?", "Do you have any experience
with this?", "Why?". The interviews were
conducted by the first researcher of the
study in the nurses' rest room or Pediatric
ICU conference room, and some
interviews were performed in the place
coordinated with the participant. All
interviews were recorded using a digital
voice recorder, with the consent of the
participants. The interviews lasted between
40-90 minutes, 50 minutes on average. The
interviews continued until data saturation
was achieved and no additional data was
obtained. All interviews were conducted
by the first researcher.

2-4. Ethical considerations

This article was part of the Ph.D.
dissertation written by the first author. The
dissertation was done through a
Participatory Action Research approach.
The Ethics Committee of Iran University
of Medical Sciences, Tehran, Iran,
approved this study (code:
IR.IUMS.REC.1397.492). At baseline,
participants  were given  complete
explanations about the aims and procedure
of the research, then, they were asked to
sign an informed consent form if they
volunteered to participate in the study.

2-5. Data Analysis

Data analysis was performed based on five
stages of the content analysis approach
proposed by Graneheim and Lundman)
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2004) (31). For this purpose, in the first
stage, the recorded voice was transcribed
after each interview. The transcriptions
were read and reviewed line by line and
word by word for several times, and the
initial codes were categorized, and
subcategories were written based on
differences and similarities. In the next
step, the subcategories were reviewed
again and compared with each other to
identify the main categories. Preliminary
initial codes, subcategories, and categories
were constantly reviewed and compared to
ensure the soundness of the analysis. The
ambiguous points that need attention, in
addition to being reviewed by the
participants, were also used in subsequent
interviews so that the ambiguous points
were removed and the status of the codes
was completely  determined.  The
researchers avoided predefined categories
and extracted the categories based on the
obtained data. Finally, the categories were
summarized, the main concept of each
category was defined and the main
concepts were extracted. This approach
helps generate findings directly from the
data without any belief imposition (32).
MAXQDA 10 software was used to
manage the data. In summary  all
interviews were analyzed in eight steps
including writing interviews, determining
the semantic units, text coding, matching
codes with text, categorizing and
developing categories, reviewing the
categories, identifying the sub themes and
reporting the findings. All researchers’
extracted codes were compared, and the
final codes were confirmed with an
agreement of more than 90%.

2-6. Data trustworthiness and rigor

To ensure the trustworthiness of the study,
four  criteria, including credibility,
dependability, confirmability, and
transferability introduced by Guba and
Lincoln were used (33). The first author
(F.K) has 18 years of experience in the
pediatric department, is responsible for
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educating nursing students in these
departments, and has sufficient knowledge
of the research environment. The
researcher's long-term interaction with the
participants in the study environment
helped her to gain the participants' trust
and thus ensure the credibility of the study.
Besides, the two members of the research
team were ICU attendants (B. H. A and M.
A.A).

The main findings of the study were
provided to five participants to check the
congruence between results and their
experiences. Another technique used to
ensure credibility was asking a researcher
with experience in qualitative studies and
two Ph.D. nursing students to review raw
data and findings. In addition to the second
and third researcher, two expert qualitative
researchers supervised all codes. All
research-related activities related to the
study were documented, and the
documents related to the study were
maintained in  order to  ensure
confirmability and dependability and
provide others with the opportunity to
follow the stages taken in the study.
Maintaining such documents can help
readers and reviewers develop greater trust
in the data. In addition, we attempted to
provide a rich description of the data to
enhance  the wvividness and the
transferability of the findings.

3- RESULTS

The participants of this study included
30 females and 5 males. 68.5% of the
participants were female, with an average
age of 32.7 years and work experience of
8.6 years. The demographic information of
the participants is given in Tables 1 and 2.
After reviewing the 324 codes, Factors
affecting hand hygiene compliance by the
health care team were divided into 4 main
categories and 11 subcategories. The main
categories included Meta-organizational
factors, and individual factors as well as
clinical environment characteristics. The
categories and subcategories are shown in
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Table 3 and are described in more detail

below.

Table-1: Demographic characteristics of the participants

Participant’s Job Age Sex Wo_rk
code Experience
1 Nurse 32 Male 8
2 Nurse 29 Female 5
3 Nurse 31 Female 9
4 Nurse 43 Female 17
5 Nurse 39 Female 15
6 Nurse 32 Female 8
7 Nurse 28 Female 3
8 Nurse 27 Female 4
9 Nurse 43 Male 15
10 Nurse 43 Male 14
11 Nurse 40 Male 11
12 Nurse 34 Female 4
13 Nurse 30 Female 3
14 Nurse 38 Female 11
15 Nurse 29 Female 3
16 Nurse 31 Female 5
17 Nurse 30 Female 4
18 Nurse 30 Female 2
19 Nurse 32 Female 5
20 Nurse 28 Female 4
21 Nurse 29 Female 3
22 Attending physician 51 Male 12
23 Attending physician 43 Male 14
24 Attending physician 39 Male 16
25 medical student 32 Male 4
26 medical student 29 Male 2
27 medical student 28 Female 2
28 medical student 37 Female 6
29 medical student 31 Female 3
30 medical student 30 Female 5
31 medical student 31 Female 3
32 medical student 29 Female 2
33 medical student 31 Female 3
34 medical student 29 Male 2
35 medical student 30 Male 3
Int J Pediatr, Vol.9, N.11, Serial N0.95, Nov. 2021 14787
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Table-2: Participants' characteristics

Characteristics N

20-30 8

Age (years) 31-40 16
41-50 11

Sex Female 30

Male 5

Nurses 21

Professional role Attending Physicians 3
Medical students 11

0-5 13

. 6-11 4

Work experience (years) 1917 10
18-23 8

Table-3: Categories and Subcategories extracted from data analysis

Categories

Sub categories

Meta-organizational factors

Macro -health policy
Sanctions and economic problems

Organizational factors

Incoherence in rules
Monitoring and evaluation
The prevailing attitude of the organization

Individual factors

Attitudes of the health care team towards the patient
Skin reactions to hand sanitizers
Concerns about their own health and the health of their family

Characteristics of the Clinical

Environment

Professional relationships
Special conditions governing the ward
Care facilities

3-1. Meta-organizational factors:

3-1-1. Macro-health policy

The participants stated
organizational factors

that Meta-
influenced their
performance in hand hygiene compliance

implementation of health transformation
plan (a plan to reduce people's out-of-
pocket payments and afford the cost of
treatment  through  health insurance
coverage). These policies were
implemented before the outbreak of
COVID-19 in Iran medical centers. The

during the COVID-19 epidemic. These
factors are major policies implemented by
the Ministry of Health and Medical
Education of Iran. These policies include
the implementation of Assistant plan
(implemented since 2013 by the Ministry
of Health and Medical Education of Iran in
medical centers which obliged these
centers to admit all patients transferred by
the ambulances), restrictions on the
recruitment of new staff, and the
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continuation of these programs
simultaneously with the outbreak of
COVID-19 disease in the country has put
additional pressure on the health care
team, which had been effective on hand
hygiene performance of the health care
team from the participants' point of view.

"Previously, we had a call from another
governmental hospital to get an admission
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for the patient. If we did not have an empty
bed, we would not have admitted the
patient. However, after the implementation
of the Assistant plan, we must admit the
patient in any way, like moving some
patients and providing a bed for a new
patient, and that means double pressure on
us. So, hand hygiene will take a low
priority for us in these conditions"
(Participant 1).

"We have a shortage of nurses here and
we have to bear the conditions. The
government has restricted the recruitment
of new staff. On the other hand, some of
the staff leave the work shift due to
COVID-19 infection™ (Participant 2).

3-1-2. Sanctions and economic problems

It seems that the economic problems
resulting from international sanctions and
its impact on the economic condition of
the Iranian government affected the quality
of healthcare team Compliance with hand
hygiene.

"The hospital is facing shortages due to
sanctions. Now, due to COVID-19, the
situation is even worse. We need to clean
our hands more. Buying poor quality
detergents is a simple example. Purchased
hand rub solutions usually do not have
emollients; the skin of our hands becomes
dry and starts to crack. On the other hand,
the gloves are of poor quality, they tear
quickly, and the hospital has shortages of
them" (Participant 5).

"We have shortcomings here affecting our
hand hygiene practice. For example, we
used to have foam hand washing liquid,
which had a high cleaning power and did
not damage our hands, but because it was
imported, we do not have access to it now
due to the sanctions and government
financial problems. Either our poor quality
gloves will tear quickly. Eventually, we
will have to wash our hands less and use
gloves more, even though we know our
work is wrong in this situation”
(Participant 14).
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"Our country is under sanctions. They
want us to economize. We have a shortage
of masks and personal protective
equipment. What were you doing in this
situation? It is well known that these issues
affect my preoccupation with hand
hygiene. I'm tired of shortcomings; | leave
myself to God and less observe the hand
hygiene" (Participant 29).

3-2. Organizational factors
3-2-1. Incoherence in rules

One of the factors affecting the observance
of hand hygiene in the pediatric ICU from
the participants' point of view was the lack
of coherence in the existing rules.
According to them, some rules were taken
seriously but soon forgotten, in alignment
with the views and performances of
hospital and ward authorities.

"For example, at the beginning of COVID-
19 outbreak, the specialists and ward
authorities emphasized hand hygiene, and
they were constantly reminding us to be
careful, and we complied with hand
hygiene 100%, but after a while, they gave
up all that emphasis. We also become less
adhered to hand hygiene compliance due
to crowdedness of the ward and the large
number of patients"(Participant 28).

"Every day, we face a new law and
notification. Every day and every moment,
a new decision is made. Nursing
management gives an order; hospital
management gives another one that is
often forgotten soon. This incoherence in
decisions and laws causes our minds to be
disturbed. Although we are worried about
ourselves and our family, the mental
turmoil caused by the constant change of
instructions and rules causes us to get
tired and not do a series of things; one of
which is hand hygiene” (Participant 17).

3-2-2. Monitoring and evaluation

According to the participants, monitoring
the performance of the health care team
was effective in observing hand hygiene.
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They considered the supervision of the
hospital nursing management to be
superficial and inadequate and believed
that it could not affect their hand hygiene
performance.

"Hospital nursing management
supervision is not enough. It is limited to a
series of quick visits to the ward and
superficial supervision. We do not see
nursing managers by our side" (Participant
9).

"There is no proper supervision here. They
give an order. Then, it becomes normal,
and gradually it is forgotten like the order
of regular hand hygiene. They emphasized
hand hygiene practice for a short time, and
then everything was forgotten™ (Participant
12).

3-2-3. the prevailing attitude of the
organization

One of the factors that affected hand
hygiene performance of the health care
team, based on participants' view, was the
prevailing attitude of the organization
towards hand hygiene.

"Senior hospital managers do not
prioritize hand hygiene. They do not care
what we do. They are involved in their own
heavy work in this situation. For example,
providing personal protective clothing is a
higher priority for them in these
conditions"(Participant 15).

"l believe that our hand hygiene is not a
priority for the hospital Authorities. The
situation in the hospital is disturbing now.
We are in a pandemic and have a large
number of patients. They have to deal with
so many problems, among which hand
hygiene is lost. Hand hygiene is not the
first priority for them™ (Participant 3).

3-3. Individual factors

3-3-1. Attitude of the health care team
towards the patient

It seems that the young age of the patients
under the care of the healthcare team,

Int J Pediatr, Vol.9, N.11, Serial No.95, Nov. 2021

made the care team feel more
companionate and positive towards them:

"I'm very interested in my work. In
addition, my patients are children. |
always observe hand hygiene and | do not
want to transmit COVID-19 disease to the
sick child admitted here™ (Participant 2).

"These are sick children. | do not want to
cause them any additional harm. So, | am
careful, and one of the things | do is
observing hand  hygiene  strictly"
(Participant 10).

3-3-2. Skin reactions to hand sanitizers

The effect of skin allergies, as an
individual factor, on inadequate hand
hygiene performance was repeatedly
mentioned by the participants. The health
care team attributed this issue to the poor
quality of hand wash solutions, and the
high frequency of using them due to the
COVID-19 outbreak, and the special
conditions of the ward and the children
hospitalized in this ward.

"It is not difficult for me to wash my hands,
but the quality of the hand wash liquid
used is poor, drying the skin on my hands
and causing cracks" (Participant 5).

"We have to wear gloves when we want to
work. The reason is that we have to wash
our hands regularly and this damages the
skin of our hands, so | prefer to wear two
gloves instead of doing hand hygiene. This
in itself deteriorates my hand skin
irritation, because my hands sweat inside
the gloves™ (Participant 19).

3-3-3. Concerns about their health and
the health of their family

The outbreak of COVID-19 raised fears
about transmitting the disease to members
of the health care team and their families.
Participants repeatedly stated that this
concern was the most important factor
affecting their hand hygiene performance.

"We all have a family. I do not want to
transmit the virus to them. So, as far as
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possible, 1 observe hand hygiene and use
personal protective clothing” (Participant
23).

"Many nurses and doctors lost one of their
family members in this pandemic. That
means that the virus has reached their
homes. | am anxious about this. | try to
follow the protective rules like hand
hygiene" (Participant 30).

3-4. Characteristics of the clinical
environment

3-4-1. Professional relationships

The health care team believed that the kind
of relationship they had with other
healthcare team members affected their
hand hygiene compliance. In other words,
the relationship dynamics could have a
positive or negative impact on their hand
hygiene performance.

"Our relationship with the other members
of the team, both the nurses and the
doctors, is excellent. Now it has gotten
better in COVID-19 outbreak. We are a
team. If we see that there is failure to do
tasks, especially regarding the hand
hygiene practice in these conditions, we
will remind our colleagues. We do not get
upset with each other "(Participant 12).

"We also had cases where one of the
nurses very respectfully reminded one of
the surgeons, who came to the ward, to
wash his hands. The surgeon got upset and
shouted: It is not your business! You do
not have the right to tell me what to do. He
did not think that in these conditions, high
and low ranks are no longer in question
"(Participant 21).

3-4-2. Special conditions governing the
unit

The conditions of the intensive care unit
are one of the factors that, from the
participants' point of view, could affect the
performance of the health care team in
observing hand hygiene. The crowdedness
and workload of the ICUs, emergency
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conditions of the patients admitted in this
unit, and high probability of patients'
mortality were among the differences
between the ICU and other units from the
perspective of the health care team.

"One of the obstacles in hand hygiene
practice is the crowdedness of our ward.
There are many times when we cannot act
according to scientific principles and
guidelines. Most of the time, the workload
is so huge that the staff forget or do not
have time to wash their hands "(Participant
2).

"Sometimes we have to do some tasks
together. For example, | want to do NGT
now and | should do other work at the
same time, like resuscitating a patient. So,
how much time do | have for performing
the principles of hand hygiene? Sometimes
in the ward, we do some work together.
For example, when we should write the
doctor's orders, take the patient from the
operating room, and check the patient's
tests, | do not really think about hand
hygiene. However, when the ward is not
crowded and we do not have critically ill
patients, | surely observe hand hygiene
since | love the patients and myself
"(Participant 17).

"There are many times when my shift has
not started yet and | am not ready to come
to the ward, but my coworkers call me and
say: hurry up we have resuscitation. The
patient is dying. Come for help. Therefore,
what do you expect from me in this
situation? Can | work both fast and with
quality?” (Participant 6)

"Most doctors and nurses are tired of these
conditions. They have long shifts. They just
want to do something fast and leave the
ward soon. Residents have fourteen 12-
hour shifts in addition to their own special
training programs and courses. Nurses, in
addition to their scheduled shift, must also
work overtime, and this affects their
performance in relation to hand hygiene"
(Participant 17).
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3-4-3. Care facilities

The members of the health care team in
this study stated that the existence of
sufficient and high-quality facilities was
effective in Hand Hygiene compliance
among the health care team of pediatric
ICU, and it seems that the health care team
had problems in this regard.

"l must say that the lack of facilities
negatively affected our hand hygiene
performance. Some nurses bring hand
washing liquid with them, because the
quality of the hand washing liquid
provided by the hospital is low and leads
to skin dryness; so we cannot wash our
hands regularly”(Participant 22).

"Until last year, the hospital provided
tissues. Since the outbreak of COVID-19,
the use of tissues has also increased. Like
many other things, the hospital is short of
supplies. Now, parents buy, or we get help
from donors. The quality of the tissues is
not good, either”(Participant 19).

"Right now, because of the outbreak of
COVID-19, we are performing
endotracheal intubation, and suctioning a
lot. We often have to suction using clean
technique and we cannot do it through
sterile technique since we do not have
sterile gloves “(Participant 3).

"We do not have a suitable hand -wash
sink in this ward. For example, the hand -
wash sinks in the operating room have a
pedal and a dryer, but these facilities do
not exist here" (Participant 18).

"There are not enough hand-washing sinks
in the ward. We have only one wash basin
next to the nursing station and one at the
end of the ward, which often contains the
patient's blood and secretions. | do not
want to wash my hands there™ (Participant
3).

"l saw in other wards that air pressure is
used to dry the hands, but we do not have
it here. We have to dry our hands with a
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tissue, which most of the time does not
exist" (Participant 29).

"If I'm at the end of the ward, | have to
come to the front to wash my hands. | saw
in the intensive care wards of other
hospitals that the hand wash sinks are
close to each other. This means that
doctors and nurses have easier access to
disinfectants, soap, and water. This easy
access itself helps to overcome our
laziness for washing hands. In the current
situation that the ward is crowded, I think
it is not worthwhile for me to go to the
front of the ward and wash my hands
"(Participant 11).

4- DISCUSSION

This study was performed to explore
factors behind hand hygiene compliance
from the perspective of the pediatric ICU
health care team in a pediatric hospital in
Tehran, Iran, at the time of COVID-19
outbreak. Four main categories of Meta-
organizational, Organizational, Individual
factors, and Characteristics of the clinical
environment were identified. In this study,
we found that one of the main factors
affecting the performance of the health
care team with respect to hand hygiene
compliance were the Meta-organizational
factors that were beyond the control of the
health care team, and they could not
manage them. These factors include three
policies implemented by the Ministry of
Health and Medical Education in Iran,
namely the implementation of an Assistant
plan, restrictions on the employment of
new staff, and implementing the health
transformation plan. The Assistant plan
was implemented in 2013 by this Ministry
in medical centers. According to one of its
rules, hospitals are obliged to admit all
patients transferred by ambulances to
emergencies. After examining the patient's
condition and performing the necessary
consultations, if the hospital does not have
the essential health care facilities or
expertise, with the coordination of the
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assistants, the patient will be referred to
other medical centers (34).

On the other hand, the health
transformation plan is being implemented
by the Iranian government in university
hospitals to reduce people's out-of-pocket
payments and treatment costs through
health insurance coverage. Following this
plan’s implementation, people have rushed
to government and university hospitals to
receive health services (35, 36). These two
factors have significantly increased the
workload of hospitals and health centers.
Despite the severe shortage of nursing staff
(37), recruitment of new staff also has
been faced with limitations due to
Paragraph (B) of Note (21) of the Budget
Law and the National Employment Law of
Iran (38) regarding Programs and Budgets
(34).

Restrictions on lIran's financial relations
with the world and the lack of financial
resources due to sanctions, in addition to
creating problems in medical centers'
access to medicine and medical equipment
(39- 42) have caused problems such as
restrictions on purchasing high-quality raw
materials; and severe quality decline has
happened. Detergents have caused skin
problems for the team members in a
situation where the need for hand hygiene
has widely increased.

Moreover, the findings of this study
showed that incoherence in observation of
the rules, monitoring, and evaluation, as
well as the prevailing attitudes of the
organization were among the effective
factors in compliance with hand hygiene
among the health care team. The type of
management and policies used in the
organization is always one of the biggest
challenges faced by the working
manpower (43). Developing professional
rules, enforcing rules strictly, and
monitoring over proper implementation of
rules help patients, the health care team,
and ultimately the community a lot (44).
Various studies indicated that
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organizations' attitudes toward hand
hygiene affected the performance of the
healthcare team (45- 48). In this regard,
the findings of studies conducted in the
United States (49), Iran (50), and Nigeria
(51), showed that the organization's
monitoring over hospital staff performance
affected the quality of their work.
However, the findings of a study in Italy
showed that improvement of hand hygiene
performance depended on the facilitation
of quality hand hygiene products rather
than the implementation of training
interventions or strict monitoring over the
performance of the healthcare team, which
were often ineffective (52, 53).

Another finding of this study was about
the effect of individual factors, namely the
attitude of the health care team towards the
patient, and skin allergies to hand
sanitizers, and concerns about their health
and health of their family, on the
observance of hand hygiene by the health
care team. Nurses in pediatric ICUs care
for young patients. They are in contact
with restless and anxious parents and know
that the dangerous and life-threatening
conditions of these children need careful
management (54). They provide their care
based on their patients age and
developmental stage. All of these factors
strongly affect their emotions (55- 57),
which can manifest itself in the form of
fatigue and burnout (58). It also seems that
with the prevalence of COVID-19 disease
and due to the increased frequency of hand
hygiene practice by the health care team,
the incidence of hand dermatitis has
increased (59). A recent study found that
nurses' hand dermatitis incidence increased
by nearly 30 percent during COVID-19
outbreak (60). The researcher attributed
this issue to the frequent hand washing and
sweating of the skin in the gloves. This
finding was also confirmed in studies
performed in Iran (61- 64). Meanwhile, the
concern of transmitting the disease to the
family was one of the reasons for the
health care team to observe hand hygiene
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more strictly. This concern was reported in
most studies done during the COVID-19
pandemic outbreak (65- 67).

In this study, we found that the
characteristics of the clinical environment,
including  professional  relationships,
special conditions governing the ward, and
the care facilities were other important
factors affecting the observance of hand
hygiene by the health care team based on
the participants' perspective. Working in
Pediatric ICU's stressful environment
requires close collaboration and interaction
between caregivers, especially during the
outbreak of COVID-19 disease (68). A
study found that balancing the correct
performance of staff and their work
quality, especially during this pandemic
when the workload was usually increasing,
was closely related to professional
relationships among staff (69, 70). The
physically unfavorable environment of the
ward and the particular environmental
conditions of the ward, expose the health
care team to various stresses. This
excessive stress leads to nurses' fatigue
and reduction of some of their work (57).

On the other hand, the available health
facilities were one of the important and
effective factors affecting the performance
of hand hygiene among the health care
team. In this study, the physical space of
the ward and the location and availability
of sanitary equipment, such as hand wash
sink or the lack of foot pedal for hand
wash sinks, caused problems for members
of the health care team. In a study
conducted in Iceland, it was found that
adequate physical space and having
hygienic equipment, such as an appropriate
number of toilets and foot pedal hand wash
sink or hand wash sink with a camera, had
doubled hand hygiene compliance among
the staff of the special care unit (71).
Studies conducted in Iran reported similar
results in this regard (63, 72, 73). The
existence of problems in the interior design
of hospital ICUs is one of the challenges
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that can be seen in different parts of the
world.

4-1. Limitations of the study

Due to the Pediatric ICU's special
conditions and the sensitivity of hand
hygiene compliance, participants in this
study might not have shared some aspects
of their experiences. Although we tried to
gain the participants' trust while collecting
data, some might have considerations
during the interviews such as
organizational constraints or the pediatric
ICU condition. In addition, due to the type
of study which is a qualitative research,
cautions should be considered in the
generalizability of the findings.

5- CONCLUSION

According to the findings of this study,
the main factors affecting the observance
of hand hygiene by the health care team
during the COVID-19 pandemic period
include  Meta-organizational  factors,
organizational factors, individual factors,
and clinical environment characteristics.

The reason for conducting this study in the
pediatric intensive care unit was that
Observing safety in health service systems
means observing the principles that by
embracing them, the patient’s safety is
guaranteed or the probability of damages is
minimized (74). The US Institute of
Medicine (IOM) defines safety as avoiding
any accidental and intentional damages by
the health care team (75, 76). Providing
safety in medical centers, and particularly
in pediatric intensive care units (PICUs), is
of dire importance as children are not
capable of looking after themselves, and
they depend completely on health
personnel for medical care (74). In
addition, the immune system in children is
weaker than that of adults so that the
mortality rate and injuries caused by
medical errors in children are higher than
adults (75). On the other hand, nurses in
PICUs have to handle several tasks and
deal with different diseases like seizure,
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poisoning, loss of consciousness, and
many other problems. All of these issues
along with many other factors increase the
risk of damage to children in hospitals (77,
78, 79).

The change in the Meta-organizational
factors including two subcategories of
macro-health policy and sanctions and
economic problems is beyond the
responsibility and power of the health care
team. However in other categories, based
on the findings, suggestions can be made
to improve hand hygiene performance
among the health care team.  These
categories include: Organizational factors
including  three  subcategories  of
incoherence in observation of rules,
monitoring and evaluation, the prevailing
attitude of the organization, Individual
factors including three subcategories of
attitude of the health care team towards
patient, skin reactions to hand sanitizers,
concerns about their own health and health
of their family and Characteristics of the
clinical environment including three
subcategories of professional relationships,
special conditions governing the pediatric
ICU, and care facilities. Hence, the
following suggestions can be made for
improving the hand hygiene performance
among the health care team: training and
monitoring over the staff performance,
providing the necessary facilities for easy
access of the staff to hand hygiene
equipment,  providing mental and
intellectual comfort for staff through the
provision of the essential manpower and
accurate and coherent management as well
as planning to meet the needs of the
healthcare team.
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