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ABSTRACT

Background: The aim of this study was to determine the relationship between nurses’ work
shifts in the intensive care unit (ICU) and the time of endotracheal extubation after
cardiac surgery.

Methods: The present study enrolled 210 patients that underwent cardiac surgery in a university
referral cardiovascular center in 2018. Samples were selected via the convenience
sampling method from adult patients that underwent elective cardiac surgery. The study
samples were divided into 3 groups based on their admission time in the ICU: before 2
pm (morning shift), between 2 and 7 pm (evening shift), and after 7 pm (night shift). The
patients’ demographic characteristics, risk factors, and intraoperative and postoperative
clinical variables were collected. Information regarding the time of admission into the
ICU, the time of readiness for extubation, and the actual time of extubation was recorded.
Finally, these times were compared between the patients admitted into ICU in the 3
abovementioned work shifts.

Results: The study population was comprised of 210 patients, 142 (67.6%) male and 68 (32.4%)
female, at an average age of 55 years old (44-63). According to the findings, tracheal
extubation was usually performed in the work shift after the patients’ admission time.
There was a significant difference between the time of readiness for extubation and the
actual time of tracheal tube removal on the different shifts, with the time being about 1
hour longer on the night shift than on the evening or morning shift (P < 0.05).

Conclusions: Our cardiac surgery patients who were admitted into the ICU on the morning and

evening shifts were ready for extubation earlier than those admitted on the night shift.
(Iranian Heart Journal 2020; 21(2): 34-40)
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eciding to remove the tracheal tube

is a very important moment for

patients with an endotracheal tube.
Not only is deciding to start the process of
weaning from mechanical ventilation and
extracting the tracheal tube is of great
importance, but also the time of extubation
is critical for patients admitted into the
intensive care unit (ICU). In most cases,
transition from mechanical ventilation
support in voluntary breathing is without
any problems; however, in some patients,
this process may be challenging.
Failure to extubate the tracheal tube and
reintubation could be directly related to each
other, and there is a significant relationship
between prolonging the removal of the
tracheal tube and reintubation. ! Respiratory
tract complications  after  prolonged
intubation are 3 times more frequent than the
complications of early extubation (4.6% vs
12.6%). For this reason, the first goal after
the intubation of the trachea is the
extubation plan. 2 The rapid weaning process
from the ventilator and the extraction of the
tracheal tube in patients after cardiac surgery
are very important for clinical reasons.
By recognizing the effective factors, nurses
will be able to identify patients’ probable
problems better and design and implement a
more effective care plan for postoperative
tasks. * It appears that one of the inhibitory
factors in the process of weaning from
mechanical ventilation is nurses’ shift work
during night shifts. A less effective work
performance on night shifts could be
considered a potential risk factor, rendering
nurses liable to make mistakes in the face of
the critical nature of the task. > Sleeping
hours have an important impact on sleep
disorders in nursing staff who have night
shifts, and enough sleep hours are needed to
ensure the quality of sleep and, thus, better
service to patients. ® During night shifts, the
standard number of nursing staff is 1 for 2
ICU patients at 12 o'clock. " ® Nurses,
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doctors, and hospital staff working during
night shifts often have irregular sleep and
awakening intervals; less sleep in these
individuals reduces consciousness and
induces general fatigue. In these hours,
mental activity, which requires care and
attention, is affected more than physical
activity. ° Nursing, in comparison with other
professions, requires more work shifts,
especially night shifts. Nearly among 1
million nurses who work in Japan, 75% of
them have night shifts. ® Therefore, early
weaning from mechanical ventilation on
night shifts is not in the best interest of both
patients and staff, for it may lead to
reintubation. On the other hand, because the
time of the tracheal tube removal after
surgery is sometimes aligned with nurses’
night shifts, it is possible that extubation will
be postponed—without special reasons—
until the next morning, depriving the patient
of the benefits of this action by doing it
properly.

Accordingly, it is necessary to examine the
relationship between the work shift of nurses
and the time of extubation after cardiac
surgery. Work shifts may be correlated with
the time of tracheal extubation after cardiac
surgery. The aim of this study was to
determine the relationship between the work
shifts of ICU nurses and the time of
extubation after cardiac surgery.

METHODS

The current investigation enrolled 210 adult
patients admitted into the ICU after cardiac
surgery. Nurses who were responsible for
their care—including weaning from the
ventilator and the removal of the
endotracheal tube in their work shifts—were
also included in this study. The inclusion
criteria consisted of age between 18 and 70
years old and candidacy for elective
coronary artery bypass grafting or valve
replacement (repair) of 1 or more heart
valves. The study population was divided
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into 3 groups based on the admission time
into the ICU: before 2 pm (morning shift),
between 2 and 7 pm (evening shift), and
after 7 pm (night shift).

The demographic characteristics of the
nurses responsible for removing the patients’
tracheal tube in terms of 8 variables—
namely age, sex, education, nurse-patient
ratio, years of professional experience,
clinical experience in the ICU, and total
work hours per week—were entered into a
checklist made by the researcher.

The type and dose of anesthetic drugs used
in the heart surgical operations were the
same for all the patients. On admission, the
patients underwent arterial blood gas tests,
which were subsequently repeated every 2
hours until extubation. The patients were
then treated based on a written protocol
(agreement) by the hospital’s respiratory
practitioners under the supervision of
cardiac anesthesia fellows and were
prepared for the extraction of the tracheal
tube. The patients’ readiness for extubation
was determined by the written order of the
cardiac anesthesia fellows in the medical
sheet of the patients in the ICU.

Information on the time of admission into
the ICU, the time of readiness for
extubation, and the actual time of extubation
was recorded. Finally, these times were
compared between the patients admitted into
the ICU on morning, evening, and night
work shifts.

Statistical Analysis

The one-sample Kolmogorov—Smirnov test
was used to examine the normal distribution
among the numerical variables. For the
comparison of the parameters between the 3
study groups, the Kruskal-Wallis, »?, Fisher
exact, and Mann-Whitney U tests were
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utilized. The final statistical analyses were
carried out using IBM SPSS Statistics, version
21. A P value of 0.05 or less was considered
statistically significant.

RESULTS

In this study, 210 adult patients were divided
into 3 groups according to the time of their
admission into the ICU: morning shift (n =
68), evening shift (n =116), and night shift (n
=26). The time of the patients’ admission into
the ICU was considered until they were
prepared and ready for extubation. Efforts
were made to create the same conditions for
the study samples by using the same type of
anesthetic drugs for the whole study
population. On entrance into the ICU, the
patients were connected to a single type of
mechanical ventilator. Only a single type of
device was used in order to check arterial
blood gas and analyze vital signs in all the
patients. Additionally, based on a single
documented protocol, the process of weaning
from mechanical ventilation was carried out
by nurses. The relationship between the time
of the patients’ admission into the ICU and
their preparation time for extubation is
depicted in Table 1. In the patients admitted
on the evening shift (n = 116), 108 patients
were prepared for extubation on the night
shift, which means that this was the most
frequent and most appropriate time for the
separation of the patients from the ventilator
of the 3 ICU admission times. There was a
significant difference between the time of
readiness for extubation and the actual time
of the tracheal tube removal on the different
shifts. This time was almost 1 hour longer on
the night shift than on the evening or morning
shift (P < 0.05).
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Table 1: Relationship between the time of the patients’ admission into the ICU and the time of readiness for extubation

Time of Readiness for Extubation

\ Morning

‘ Admission Time

Morning shift 0 0 1(3.3%) <0.001
Evening shift 26(36.1%) 0 0
Night shift 46(63.9%) | 108(100%) 29(96.7%)

Table 2: Relationship between the time of the patients’ admission into the ICU and the actual time of extubation

Actual Extubation Time

‘ Admission Time

‘ Morning ‘ Evening
Morning shift 0 2(1.9%) 5(16.7%) 4 <0.001
Evening shift 15(20.8%) | O 0
Night shift 57(79.2%) 106(98.1%) 25(83.3%)

Table 3: Comparisons of the interval between the preparation time and the actual time of extubation on the different work shifts

| Morning Shift

Variable

Night Shift Test | Test Statistics P value

Interval between the | 110(32-180)
preparation time and

the actual time of

extubation  (min)

Evening Shift
180(90-300)

192(90-240) | Kruskal- | x°=12.01 0.002
Wallis | df=2

As is shown in Table 2, there was a
significant relationship between the time of
patients’ admission into the ICU and the
actual time of extubation (P <0.05). The
majority of the patients who underwent
extubation in the actual time entered the ICU
during the evening shift. Of the patients
admitted into the ICU during the night shift,
5 patients underwent extubation the next
morning.

The mean interval time between the time of
the patients’ readiness for extubation and the
actual time of extracting the tracheal tube
was 150 minutes (60-270).

The relationship between the work shift and
the preparation time for extubation and the
actual time of removing the tracheal tube is
illustrated in Table 3. There was an interval
between the time of the patients’ preparation
for extubation and the actual time of
extubation. The comparisons of this variable
between the morning, evening, and night
shifts revealed that only the nurses’ work
shift at night, which was the same period of
the interval time, involved a delay in the
extubation process. The numerical values
obtained on the morning, evening, and night

shifts were, respectively, 110 minutes, 180
minutes, and 192.5 minutes. There was a
significant difference between the period of
preparation for extubation until the actual
removal of the tracheal tube and its
relationship with the work shift (P < 0.05).

DISCUSSION

In this study, the relationship between the
time of patients’ admission into the ICU and
their preparation time for extubation was
investigated. Our findings showed that 108
patients, who had been admitted into the
ICU on the evening shift, were prepared for
tracheal tube extubation during the next
night shift. The night shift, therefore,
appears to be the most frequent and most
appropriate time for separating patients from
mechanical ventilation of all the 3 ICU work
shifts. There was a significant relationship
between the time of the patients’ admission
into the ICU and the time of preparation for
extubation (P < 0.05).

We also observed a meaningful association
between the time of the patients’ ICU
admission and the actual time of extubation
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(P < 0.05). The majority of the patients who
were extubated entered the ICU during the
evening shift, whereas only a few patients
entered the ICU during the night shift, among
whom 5 patients underwent extubation the
next morning. In order to determine the
preparation time for the extubation of the
endotracheal tube and the actual time of
extubation for the purposes of the study, we
calculated a median time of 150 minutes.
Durie et al 2% in Australia in 2015 conducted a
study to investigate the effects of increasing
the number of nurses in a 24-bed ICU during
the night on the mechanical ventilation
duration based on the assumption that this
change (increasing the number of staff) would
be accompanied by a decrease in mechanical
ventilation and an increase in the extubation of
endotracheal tubes, which is associated with
night shifts. Nonetheless, Durie and colleagues
detected no significant difference. It is
noteworthy that several factors are involved
during the process of the extubation of
synthetic trachea tubes that vary depending on
the time, location, and personnel of each
treatment center. Faghani et al ™ in 2016
stated that the mean and standard deviation of
the time of the tracheal tube extubation in 200
patients after cardiac surgery was 9.39 + 2.77
hours. Bensal et al * in 2013 reported a figure
more than 7.3 times the aforementioned one,
and Rezaeinzadeh et al * in 2015 asserted that
the time of patients” admission into the ICU
until the actual discharge of the endotracheal
tube was 10.4 + 27.39 hours.

We calculated the interval between the time
of the patients’ readiness for extubation and
the actual time of extubation in minutes in 3
ICU work shifts. Of the 3 ICU shifts of
morning, evening, and night, only the night
shift was associated with a delay in the
process of extubation. The acquired
numerical values were 110 minutes, 180
minutes, and 192.5 minutes in the 3 shifts of
morning, evening, and night, respectively.
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Our results also revealed a significant
difference between the time of the patients’
readiness for extubation and the actual time
of the removal of the endotracheal tube and
its relationship with work shifts (P < 0.05).
Our finding in this regard is concordant with
that reported by Hansen et al, ' who
conducted an investigation in December 2008
in the ICU on 68 adult patients undergoing
mechanical ventilation so as to investigate the
difference between the time it was possible to
carry out extubation and the actual time of
extubation. Elsewhere, Kwon and Chui * in
2017 investigated the factors associated with
the extraction of the endotracheal tube
without any plan in the ICU and found that
nurses’ night shifts were associated with this
outcome (P < 0.001). Rogers et al *® in 2004
stated that nurses with rotating shifts had the
highest efficiency on morning shifts and the
least efficiency on night shifts. In the
explanation of this finding, it can be argued
that by working during the normal hours of
sleep, the brain function decreases, which in
turn can lead to poorer nursing performance.
In 2006, Berger et al '’ showed that the
frequency of minor mistakes in the field of
treatment during night shifts was high.

In this study, we found a statistically
significant difference between the time of the
patients’ readiness for extubation and the
actual time of the extubation of the tracheal
in 3 different work shifts (P < 0.05).
Moreover, the number of patients who were
prepared for extubation during the night shift
and were indeed extubated on that shift was
higher than the number of patients in the
other 2 groups. The exception was 1 patient,
whose tracheal tube was removed during the
next morning shift. We also factored in the
effect of nurses” demographic factors on the
separation process of patients from
mechanical ventilation. We gathered data on
the nurses’ age, sex, marital status, education,
work experience, and work experience in the
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ICU and found no significant relationship
between these variables and the actual time of
extubation. The 2 factors of age and nursing
experience in a study by Tanaka et al *® in
2010 contradict our findings in this regard,
although in terms of the variable of nurses’
shift work, our results chime in (P < 0.01).
Zakriyan et al * in 2019 showed that among
nurses’ personal factors, education positively
and significantly affected their job
performance, which is contradictory to the
results of the present study. This is due to the
specificity of the extubation process in this
study and the difference is in the variety of
job performances in the study by Zakryan
and coworkers. According to their results, an
increase in the nurses’ working hours per
week more than their standard level, which
could be in a single hospital or their total
working hours in 2 treatment centers, did not
have a positive effect on the time of
extubation. However, Zakryan and colleagues
stated that an increase in the total working
hours of more than 40 hours a week led to a
reduction in the job performance of the
nurses in their investigation.

Limitations

The most significant limitation of the current
study is that we did not include emergency
cardiac surgeries. Another weakness of note
is that we did not include admissions into
the ICU during holidays. Additionally, the
present study is a single-center investigation
and the institutional  protocol  of
postoperative weaning from mechanical
ventilation may have affected the results.

CONCLUSIONS

The findings of the present study showed
that the number of ICU nurses was low
during the night shift; as a result, the interval
between the time of the patients’ readiness
for extubation and the actual time of
extubation was longer on the night shift. In
light of the findings of the present study, it
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appears that in the postoperative period, the
relationship between the ICU admission of
cardiac surgery patients and ICU nurses’
work shift is important.
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