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FACTORS RELATED TO SUCCESS OF WEANING FROM MECHANICAL VENTILATION
IN PEDIATRIC PATIENTS
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FACTORS RELATED TO SUCCESS OF WEANING FROM MECHANICAL
VENTILATION IN PEDIATRIC PATIENTS
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EXTENDED SUMMARY

Background and Significance of the Study

Respiratory failure is a major cause for using mechanical ventilation in
pediatric patients. It is resulted from dysfunction of respiratory system and other
diseases that effect respiratory system. The study (Farias et al., 2004) found that there
were the ratio of 20-64% for pediatric patients using mechanical ventilation in the
Pediatric Intensive Care Units. From the record of information center of department
of medical informatics, Faculty of Medicine, Ramathibodi Hospital, it was found that
the number of pediatric patients with mechanical ventilation admitted to PICU,
Ramathibodi Hospital in year 2007, 2008 and 2009 was 277, 296 and 307 respectively
which was 48%, 56% and 54% of all pediatric patients admitted to PICU and from the
record of number of pediatric patients in Pediatric Intensive Care Unit of Saraburi
Hospital in year 2000, 2008 and 2009 indicated that the patients who needed
mechanical ventilation were 165, 160 and 169 that showed 46, 68 and 84% of all
patients in the PICU respectively. This number shows us of higher tendency of
pediatric patients required mechanical ventilation. A main purpose for using
mechanical ventilation is to maintain the adequate gas exchange and effective

ventilation while the disease or any dysfunction that caused respiratory failure is being
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treated until the process of weaning from mechanical ventilation succeeds and patients
resume their spontaneous breathing without any complication (Vaiyasheta, 2006). The
extubation of endotracheal tube must be done at the same time as withdrawal of
mechanical ventilator. Regarding the complications from mechanical ventilator, the
study showed that duration of using mechanical ventilator was the risk factors of
complications. On the other hand, there was the finding that pediatric patients who
required mechanical ventilation support less than 48 hours, the ratio of weaning
success was at 50% (Kurachek et al., 2003) while patients who needed continuing
mechanical ventilation support would have risk to get complications 2 times more than
the patients who need no ventilation support (Kendirli et al., 2006). Consequences of
using longer period of mechanical ventilation are damage of lung tissue from oxygen
toxication, pneumonia, pneumothorax, atelectasis. Moreover, there are complications
related to premature extubation that needs re-intubation of mechanical ventilator. This
caused more than 25% of extubation failure rate for the next weaning process
(Kurachek et al., 2003). This led to longer hospital stay and had increased risk up to 4
times for morbidity and mortality rate comparing to the weaning success group
(Newth et al., 2009).

Evidence from research in pediatric patients who required mechanical
ventilation support revealed that the extubation failure was related to age of patient
and diagnosis. The study of Kurachek and colleagues (2003) with 1,459 pediatric
patients found that there was extubation failure rate at 8%. The risk factors for
extubation failure were young age (less than 2 years), chronic respiratory diseases,
underlying neurologic conditions, and underlying dysgenetic conditions.

The study of 136 unplanned extubation pediatric patients revealed that this
group of patients had a high ratio of successful weaning and resumes normal breathing
at 62.5%. This result showed that some groups of pediatric patients with mechanical
ventilation support had the conditions of weaning successful readiness and could
perform self-breathing (Kurachek et al., 2003). Thus, weaning assessment is one of an
important information that would help physicians to plan and make decision for
weaning of mechanical ventilation. It would result in better chance to get early

weaning (Principi et al., 2010). From the literature review on patients with mechanical
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ventilation, there were effective factors to predict weaning readiness. Burns and
colleagues (2010) studied the possible weaning success by applying Burns Wean
Assessment Program Score, in 1,889 medical and surgical adult patients that used
mechanical ventilation for more than 72 hours. They found that patients who had
scores more than 50% would have the ratio of weaning success at 1.17 times more
than the group who had lower scores (OR=1.107; CI 1.091-1.123), statistically
significant (p=.001). The cut point of scores that pass the assessment program was
>50% and the study on weaning readiness by using the measurement on Lung
Function (Burns et al., 2010) and Weaning Index (Huaringa et al., 2012). There were
no study of weaning readiness in pediatric patients but it was found that Extubation
Readiness Test was used in the studies of Ferguson and colleagues (2011) and
Randolph and colleagues (2002). There were clinical assessment and analysis of
capillary blood gas. The physicians found that pediatric patients who passed the
Extubation Readiness Test would have the weaning success rate at 73-89%. However,
there was no standard tool to assess the weaning readiness in pediatric patients. With
this study, the researcher developed introduced Extubation Readiness Assessment
Form for pediatric patients based on literature review (Wichakprasert et al., 2009;
Chavez, Cruz & Zaritsky, 2006; Cohen et al., 2006; Farias, Alia, Esteban, Golubicki &
Olazarri, 1998; Farias et al., 2002; Ferguson et al., 2011; Fontela et al., 2005;
Randolph et al., 2002). This form is used to assess the physical readiness for weaning
from mechanical ventilation in 17 items in the following 5 categories: 1) Acute
conditions that caused the patient in need for mechanical ventilation support, 2) Gas
exchange, 3) Circulation system, 4) Neuromuscular system, and 5) General clinical
conditions. The data are also collected from researcher’s observation, interview with
physicians and nurses who take care of the patients, and the data from patient’s
retrospective chart review. The researcher uses the cut point from the study in adult
patients of Burns and colleagues (2010) as the criteria to assess the readiness for
pediatric patient to wean from mechanical ventilation.

There are few studies in Thailand regarding the factors related to weaning
success from mechanical ventilation. Namchaisiri (2002) studied the relationship

between extubation failure and postoperative pulmonary hypertension after congenital
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heart surgery. This study revealed that the postoperative pulmonary hypertension had a
statistically significant to be a risk factor for extubation failure. Furthermore, the
complexity of the defects, the aortic cross clamp time, the cardiopulmonary bypass
time and the small size patient should be considered as risk factor to extubation failure
as well. Wijugprasert, Srisan and Jetanachai (2009) studied the predictability of
spontaneous breathing trial (SBT) with continuous positive airway pressure (CPAP)
and bedside parameters of respiratory function in predicting extubation success in
infants and children, age 1 month to 15 years, who were ready to extubate after
reciving mechanical ventilation more than 24 hours in PICU were enrolled. From the
study, it revealed that the test of spontaneous breathing trial (SBT) with continuous
positive airway pressure (CPAP) and spontaneous tidal volume can be used as
predictors of successful extubation in children.

From the studies abroad, the common factors related to weaning success in
pediatric patients were age, diagnosis, intubation time and weaning readiness
(Edmunds, Weiss & Harrison, 2001; Ferguson et al., 2011; Fontela et al., 2005;
Kurachek et al., 2003). However, the differences in practice and criteria for evaluation
of readiness in weaning from the mechanical ventilation may lead to limitations in
using the study results for implementation as standard usage in Thailand and there
were no standard tools to assess the weaning readiness in pediatric patients. In
addition, there was no study about the weaning success ratio and the factors related to
the weaning success in pediatric patients in Thailand, the researcher as a nurse
working in pediatric intensive care unit has the responsibility to take care of pediatric
patients requiring mechanical ventilation support to follow up, evaluate, and assess the
medical condition including following up the results from the lab. The data from the
extubation readiness test for pediatric patients could be used in helping the physician
to make a plan and decision for weaning. The researcher was interested in studying the
factors related to weaning success including age, diagnosis, intubation time and
weaning readiness in pediatric patients. The results of this study can be beneficial to
staff taking care of pediatric patients with mechanical ventilation support. Information

can also be used for assessment and monitoring the readiness condition for weaning as
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well as the care plan for pediatric patients who received mechanical ventilation

support and had weaning success without complications.

Research questions

Are there relationships between age, diagnosis, intubation time, weaning

readiness and success of weaning from mechanical ventilation in pediatric patients?

Objectives of the study
1. To explore the weaning success rate in pediatric patients.
2. To determine if age, diagnosis, intubation time and weaning readiness

are related to success of weaning from mechanical ventilation in pediatric patients.

Hypotheses
Age, diagnosis, intubation time and weaning readiness are related to

success of weaning from mechanical ventilation in pediatric patients.

Conceptual Framework

This research studied the factors related to success of weaning from
mechanical ventilation in pediatric patients. The conceptual framework was based on
literature review which related and included the factors in relation with the study in

pediatric patients as follow:

Age. By the differences of anatomic compartments, physiology and
physical development in children not being mature like in adults (Priestley & Huh,
2010), i. e. physical appearance of the extrathoracic airway extending from the nose
through the nasopharynx, oropharynx and larynx to the subglottic region of the

trachea, the intrathoracic airways and lung, the respiratory pump includes the nervous
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system with central control. With these kinds of differences are the risk factors which
resulted in different outcome in weaning success by the various stage of ages of
pediatric patients. Study of Fontela and colleagues (2005) revealed a significant
association between extubation failure and ages 1-3 years at 5.68 times (OR=5.68; CI
1.58-20.42). Also the study of Kurachek and colleagues (2003) revealed that risk
factor for extubation failure included age less than or at 24 months at 1.6 times
(OR=1.6; CI 1.3-2.3) with statistical significance (p<.036). This is similar to the study
of Edmunds and colleagues (2001) stated that patients who experienced weaning
failure were younger than patients who had weaning success (26.2+43.9 months;
Median 8 months vs. 51.1+60.6 months; Median 20.9 months) with statistical
significance (p<.0273). These studies showed that pediatric patient’s age may be a
factor that is related to success of weaning from mechanical ventilation in pediatric

patients.

Diagnosis. The underlying conditions that caused patients in need for
mechanical ventilation support like pneumonia includes any inflammatory condition
of the lung in which some or all of the alveoli are filled with fluid and blood cells. The
mechanical ventilation to match with the conditions of these patients must perform
more work to move the same tidal volume as normal lung patient it may be exposed to
pneumothorax and atelectasis (Edmunds et al., 2001). Several risk factors have been
increased by the using of ventilator associated with pneumonia from impairment of
cough reflex and cilia function and aspiration from endotracheal tube intubated
(Craven, 2000). Moreover, the subglottic larynx is vulnerable to mucosal irritation and
inflammatory edema by endotracheal tube and potentially exacerbates underlying
airway disorder. Endotracheal tube induced Ilaryngeal injury single-stage
laryngotracheal reconstruction type (Gustafson et al., 2000) led to increase extubation
failure cause by upper airway obstruction 15% (Edmunds et al., 2001). Furthermore,
patients with underlying neurologic conditions also were found to be at risk for
extubation failure. Many of these patients have dysfunction of respiratory pump
includes nervous system with central control, often have varying degrees of

pharyngeal hypotonia and elevated cough thresholds that seriously impair clearance of
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pulmonary secretions led to increases extubation failure caused by upper airway
obstruction (Harel et al., 1997). These causes led to less effective gas exchange and
less ability of patients to maintain spontaneous breathing. Kurachek and colleagues
(2003) revealed that pediatric patients who had respiratory condition and neurologic
condition had extubation failure rate at 10.5%. Fontela and colleagues (2005) also
revealed that the pediatric patients who had respiratory condition had extubation
failure rate at 7% and pediatric patients who had upper airway respiratory condition
had extubation failure rate at 9%. Gustafson and colleagues (2000) found that pediatric
patients who had wupper airway respiratory condition such as single stage
laryngotracheal reconstruction had extubation failure rates at 15%. Moreover,
pediatric patients who had neurologic condition, such as cerebral plasy (mild cerebral
deficits or static/progressive encephalopathy) had extubation failure rates at 10.8-18%
(Ferguson et al., 2011; Kurachek et al., 2003). Thus, underlying respiratory condition,
such as pulmonary dysfunction and underlying neurologic condition, such as
respiratory muscle weakness, mild cerebral deficits and static/progressive
encephalopathy and upper airway obstruction may be factors that are related to success

of weaning from mechanical ventilation in pediatric patients.

Intubation time. Using mechanical ventilation for a long period is
associated with impaired diaphragmatic function (Levine et al., 2008; Shanely et al.,
2002). It was found that using mechanical ventilation>18 hours. caused the
diaphragmatic dysfunction by increasing protein degradation, decreasing myofibrillar
protein concentration and endotracheal tube induced laryngeal injury (temporary or
permanent). This may relate to the ability of spontaneous breathing during weaning of
mechanic ventilation. If the mechanical ventilation is used for a long period, it may
induce diaphragmatic atrophy and possible more laryngeal injury (Powers, Kavazis &
Levine, 2009). Study of Fontela and colleagues (2005) revealed that extubation failure
is associated with long duration of ventilator support>15 days. Edmunds and
colleagues’ study (2001) on intubation within 24 hours and extubation practices in 632
pediatric patients were also found that patients with unsuccessful extubation had

received mechanical ventilation support for a longer period (12.2+9.0 vs. 6.4£17.4
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days; p<.001). Thus, intubation time may be a factor that is related to success of

weaning from mechanical ventilation in pediatric patients.

Weaning readiness. Weaning readiness is the physical condition
indicating the causes of respiratory failure in pediatric patients with mechanical
ventilation support get recovery or completely finished. There are adequate gas
exchange and good ventilation. From medical and treatment records, clinical signs and
indications from laboratory tests are used. Weaning readiness could be assessed before
the weaning whether patients would be able to resume effective spontaneous breathing
after extubation and disconnection from mechanical ventilation or not (Burns et al.,
1998). Weaning readiness could be the indicator to predict the weaning success
(Imad, Bou-Khalil, Kanazi, Ayoub & El-Khatib, 2012) and was the first step in
weaning process (Ely et al., 1996). Those clinical signs would be assessed by
physicians. To perform the test for weaning readiness, there would be 5 physical
assessments as follows; 1) Acute conditions that caused patients in need for
mechanical ventilation support, 2) Gas exchange, 3) Blood circular system, 4)
Neuromuscular system, and 5) General physical conditions. From the study of Burns
and colleagues (2010) in 1,889 adult patients by using Burns Weaning Assessment
Program, patients who passed the weaning readiness test with scores more than 50%
had the weaning success ratio at 88% which was higher than patients who failed the
test statistically significant (p=.002). In the study of pediatric patients aged 1 month to
18 years by using the Extubation Readiness Test (Ferguson et al., 2011; Randolph et
al., 2002), it was found that patients who passed the test had experienced the weaning
success rate at 73-89%. By the results, we could indicate that weaning readiness

condition has relationship with weaning success.

Research design
This research was a descriptive study to determine if age, disease,
intubation time and weaning readiness were related to success of weaning from

mechanical ventilation in pediatric patients.
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Population and sample

Population of this study were pediatric patients at the ages of 1 month to
15 years intubated with volume control mechanical ventilation in Pediatric Intensive
Care Unit of Saraburi Hospital. Convenience sampling was used to select subjects.
The inclusion criteria were 1) Getting intubated and mechanical ventilation support for
the first time, 2) Getting mechanical ventilation support for more than 24 hours, and 3)
Physician indicated the plan for weaning. The exclusion criteria was the unplanned

extubation or the patient needed to get tracheostomy.

Sample size
The researcher calculated sample size for this study (Naing, Wing & Rusli,
2006) by using the prevalence of weaning success from a previous study conducted

with similar subjects; proportion of weaning success was 0.92 (Wijugprasert, Srisan

and Jetanachai, 2009) with a confidence level of 95% with Z,, = 1.96

(Lertathayamanee and Santawat, 2000), the accepted error (d) = 0.05 to obtain a

sample of 110 subjects. Due to limitation of timing for studying by the regulation of
the studying course and the researcher could not collect the data completely, so the

researcher adjusted the sample size for this study to be 48.

Research Instruments

1. Demographic data form included gender and age of the pediatric
patients and data collection from medical record.

2. Treatment record form. It contains diagnosis, intubation time, weaning
attempt, time of extubation and duration of re-intubation for invasive or noninvasive
mechanical ventilation.

3. Assessment form for weaning readiness. The researcher used this form
to assess the physical readiness of patients prior to weaning from mechanical

ventilation. Data were from recorded from the observation and interviewing with
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physicians and nurses who took care of the patients. The assessment form was
developed from the literature review (Wichakprasert et al., 2009; Chavez et al., 2006;
Cohen et al., 2006; Farias et al., 1998; Fontela et al., 2005; Randolph et al., 2002). The
assessment form for weaning readiness was verified by 5 qualified experts. The
content validity index of the assessment form was 0.81. The researcher had made
amendment to 9 questions and add one more to be a total of 17 questions in this

assessment form.

Data Collection

Before collecting data, the researcher was granted the approval to conduct
the human research by the Institutional Review Board (Nursing), Mahidol University,
and Saraburi Hospital Institutional Review Board.

The researcher collected all the data from Saraburi Pediatric Intensive Care
Unit during January to April, 2013 the data collection procedures were as follows:

1) The researcher asked the counseling nurse to introduce the researcher to
caregivers to inform them about the study. The patients’ parents were asked to read by
themselves or by the researcher.

2) When the parents expressed willingness to participate in the study, the
researcher asked them to sign informed consent form. Next, the researcher collected
the data from demographic data form and medical record form related with a plan for
weaning from mechanical ventilator.

3) Then, the researcher interviewed nurses and physicians who took care
of the patients, make observation and collect data from demographic data form in
associate with weaning readiness assessment form following by each question.
Monitoring the development of the disease and collect medical data related to the
result of the weaning from Treatment record form.

4) Calculate time usage to get the duration of the intubation. Assess the
weaning success from mechanical ventilation, if the patients resume spontaneous
breathing and need no re-intubation within 48 hours after the extubation and being

disconnected from the mechanical ventilation
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Data Analysis

Data analysis was performed using a computer program. The level of
significance was set at .05 whereby recording of number, percentage, mean and
standard deviation data. Fisher’s Exact Test was used to determine whether differences
between observed and expected frequencies were statistically significant. The total

sample size for the analysis were 48 cases.

Results
1. Characteristics of the study sample were as follows:

1.1 More than half (58.30%) of subjects were female. By
41.70% were infants aged from 1-12 months. There were 62.50% of subjects that had
respiratory disease and 37.50% had other diseases.

1.2 Subjects at 68.75% had duration time on mechanical
ventilation from 48 hours and over and 60.42% could wean successfully in their first
attempt. Most of the subjects (87.50%) were ready for weaning from the mechanical
ventilation and majority of this group (83.30%) had weaning success. But there were 8
subjects (16.70%) that experienced weaning failure and needed to be re-intubated with
invasive mechanical ventilation.

2. Factors related to weaning success from mechanical ventilation. Results
from Fisher’s Exact Test found that weaning readiness was related to weaning success

with statistical significance (p<.05).

Discussion

The findings from this study revealed that most of the sample (83.3%) has
successful weaning while only 16.70% of the sample experienced extubation failure.
The mean score of weaning readiness was also relatively high (Mean=74.87, SD=
13.66). The reason that supported the findings might due to the fact that most of the
pediatric patients (72.80%) has readiness scores (score>50%). Moreover, all of

patients in the study (100%) has no need for increased ventilator support in the last 24
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hours, dopamine and dobutamine use, and body core temperature< 38.5 °c. Most of
patients in this study (89.6%-97.9%) had SpO,> 95% (in FiO,< 0.40 and PEEP< 5
cmH,0), level of hemoglobin>10 mg/dl, had cough reflex and gag reflex when
suction, had Glasgow coma score> 8, and no administration of neuromuscular relaxant
in the last 24 hours.

The previous study from abroad found higher ratio of weaning success
than this study. A comprehensive and prospective study by Kurachek and colleagues
(2000) on intubation within 24 hours and extubation practices from 16 PICUs in 2,794
patients from newborn to 18 years of age found that planned extubation trial gave
higher rate of failed extubations. Extubation failure was defined as re-intubation
within 48 hours. They reported a success rate of 93.8%.

The data analysis by Fisher’s Exact Test support the hypothesis that
weaning readiness was the only significant factor related to success of weaning from
mechanical ventilation in pediatric patients (p<.05). This showed that pediatric
patients who had weaning readiness condition were at higher ratio than those who had
no weaning readiness condition. The explanation could be that pediatric patients who
had weaning readiness condition had the underlying conditions for intubation and
mechanical ventilation resolved and patients were capable of sustaining spontaneous
ventilation, had effective ventilation and effective gas exchange, and needed no
reintubation within 48 hours of extubation and being disconnected from mechanical
ventilation (Burns et al., 1998). The results of this study showed that all patients
(100%) had recovered from the underlying conditions that caused them in need for
mechanical ventilation support. There was no increase in ventilator setting in the past
24 hours, and there was effective circulation as the patients need no cardiovascular
drug or need it at low level. In most of the cases (89.6-97.9%) had readiness in gas
exchange indicated the SpO>> 95% (in FiO,< 0.40 and PEEP< 5 cmH,0). There was
readiness in neuromuscular system by effective cough reflex and gag reflex, Glasgow
coma score> 8 points, and no use of muscle relaxant drug in the past 24 hours.

This study found that the weaning readiness was related with the weaning
success which was the same as the study of Burns and colleagues (2010) in 1,889 adult

patients which adopted Burns Weaning Assessment Program. It found that patients
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who met the weaning readiness criteria had the weaning success at 96% which was a
higher weaning success ratio than those who did not match the criteria which were at
74% with statistical significance (p= .002). From the study of Randolph and
colleagues (2002) in patients aged from 1 month-18 years old by using Extubation
Readiness Test found that patients who had the weaning readiness achieved the
weaning success at 97% while patients with no weaning readiness got the weaning
success at 70%. It could be concluded that weaning readiness was related with
weaning success.

From the comparison of the results of this study with those of previous
study, it was found that age, diagnosis, and intubation time had no relationship with
weaning success. Because this study had smaller sample size that had less power of
test, the results were not consistent with the hypothesis (Kerliger, 1986). The variable
of age and variable of diagnosis were less distributed and caused less frequency in
some cells that were not enough to compare the differences, so we needed to collapse
some cells to have enough frequencies in each cell. However, the frequencies still
were not enough to make the comparison, so we found that age and diagnosis were not
related with weaning success.

This study revealed that age, diagnosis and intubation time had no
relationship with weaning success. This was contrary to the result from the research
from Ferguson and colleagues (2011) and Kurachek and colleagues (2003) but still the
researcher believed that these factors including age and diagnosis should have
relationship with weaning success because the difference in anatomy, physiology and
development including the growth of the body in varying ages of the children were not
mature like adult patients (Priestley & Huh, 2010) and the underlying conditions of the
respiratory and nervous systems. It found that pediatric patients who had weaning
success had normal respiration rate, normal heart rate (while sleeping), were able to
have cough reflex and gag reflex, and had the Glasgow coma score> 8 in a higher ratio
comparing to those who failed the weaning with statistical significance (p< .05) so if
there is a next study, there should be a consideration to replicate a study on the

preliminary variables including age, diagnosis and intubation time in a larger sample
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size and use the criteria for sample selection which has adequate distribution in each
age, diagnosis and intubation time.

This research found that weaning readiness from mechanical ventilation
had relationship with weaning success with statistical significance (p<.05) so nurses
who care for pediatric patients with mechanical ventilation in PICU should utilize
assessment form for weaning readiness with pediatric patients with mechanical
ventilation for more than 24 hours. The data from the assessment form will be useful
for helping physicians to make decision in planning for weaning the mechanical
ventilation. Although this assessment form for weaning readiness is a newly developed
tool but it takes only 15 minutes to finish the form. It has 17 items without complexity
and no need any training to use the assessment form so it could be a part of routine
work of nurses in the assessment of weaning readiness in pediatric patients. The result
from this study revealed that weaning readiness had relationship with weaning success
with statistically significance (p< .05) and there is no other standard tool to assess
weaning readiness in pediatric patients. Even though there were the studies of the
index to predict weaning success in pediatric patients, such as the Rapid Shallow
Breathing Index (Tobin & Jubran, 2006) and Compliance Resistance Oxygenation
Pressure Index (Thiagarajan et al., 1999), it was difficult to use in real life because it
needs to calculate the weight and breathing ratio which differ from each group of ages
and the improper weighting may lead to miscalculation of the respiratory function.
From the study in adult patients found that Weaning Index was accurate in predicting
the weaning from mechanical ventilation (Huaringa et al., 2012). Because of the
differences in anatomy and physiology between pediatric and adult patient including
this assessment form is newly developed. To valid this form into real world practice, it
is suggested that there should be the study to compare the effectiveness of the
assessment for weaning readiness and the Weaning Index to develop this form to be
the standard tool for assessment of weaning mechanical ventilation from pediatric

patients in PICU.
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Limitations of the study

The sample of study is too small, so subjects can not be devided into
subgroup adequately. It resulted in too small number of patients in each subgroup
which is not in line with a data collection plan. Thus, the results of the study were not

significant.

Recommendations for nursing practices

A assessment information sheet and assessment form for weaning
readiness should be used in nursing care of pediatric patients with mechanical
ventilator and to help physicians to justify decision in planning weaning from
mechanical ventilator and the information sheet and assessment form for weaning
readiness in this study can be modified to be used in nursing assessment of pediatric

patients with mechanical ventilator in other institutions.

Recommendations for further research

1) Studies should be conducted on the factors related to success of
weaning from mechanical ventilation in pediatric patients in further research, 1. e. age,
disease, intubation time in a large sample size with inclusion criteria to get enough
subgroup.

2) Studies should be used assessment form for weaning readiness increase

weaning success from mechanical ventilator in pediatric patients.



