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Abstract

Critically care nurses play an important role to investigate and early detect suspected
complications from the intubation process such as post-extubation dysphagia. Post-extubation
dysphagia has negative consequences which can be classified into physiological such as malnutrition
and/or dehydration, chocking, chest infection and aspiration pneumonia, in addition to psychological,
and economic consequences as post-extubation dysphagia could increase the consumption of supplies,
human resources, workload and the overall cost of care. There are many factors that contribute to the
development of post-extubation dysphagia, which include: physiological changes related factors; age,
pathological related factors; initial diagnosis and comorbidies and therapeutic related factors;
presence of tracheal and gastric tube, in addition to some medications that may lead to dysphagia.
Obijective: Identify factors contributing to post-extubation dysphagia in critically ill patients. Setting:
This study was conducted in the General Medical ICUs namely; Casualty unit (unit I), (unit 111) and
Continuous Renal Replacement Therapy at the Alexandria Main University Hospital (AMUH). In
addition to Almoassat General ICU. Subjects: A convenience sample of 50 adult intubated critically
ill patients. Tools: Two tools were used for data collection: *““Factors Contributing to Post-extubation
Dysphagia Assessment” and ““Gugging Swallowing Screen”. Results: The differences between the
studied patients according to the occurrence of post-extubation dysphagia at first 6hrs compared to
after 12hrs and after 24 hrs was statistically significant (p=<0.001). The duration of mechanical
ventilation was the only significant risk factor to post-extubation dysphagia after 24hrs according to
the binary logistic regression analysis. Conclusion: All the studied patients developed post-extubation
dysphagia by the first 6 hrs of extubation. The severity of post-extubation dysphagia varied between
mild, moderate and severe. Critically ill patients were highly susceptible for exposure of multiple
iatrogenic factors which can contribute to post-extubation dysphagia during ICU stay. The only
significant risk factor to post-extubation dysphagia after 24hrs was the duration of mechanical
ventilation. Recommendations: Critical care nurses should be continuously monitor the intubated
critically ill patients who are risky to develop post extubation dysphagia, and continuous in-serve
training programs for CCNs in the ICUs.

Keywords: Critical illness; Dysphagia; Nursing care; Post-extubation dysphagia.

Around 60% of critical ill patients
admitted to ICU requiring endotracheal

Post extubation dysphagia can be
occurred in critically ill patients especially
in post extubation period related to
prolonged mechanical ventilation, more than
50% of patients who have PED intubated for
48 hrs or longer™?,
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intubation as mean to maintain open-air way
and deliver invasive mechanical ventilation.
Endotracheal intubation as a process is used
to maintain a patent, protected airway; and
to support ventilation for patients who are
unable to breathe adequately on their
own®?,
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Endotracheal tube intubation had
direct contact with structure of airway which
lead to mucosal lesions this may be related
to traumatic causes during insertion,
prolonged time of intubation, use of large
size of tube and increase cuff pressure more
than normal range®™.

Swallowing is a complex process
which require a specific timing and
coordination of more than 25 muscles and
engaging five cranial nerves®. Inflammation
and lesion in the swallowing muscles as oral
cavity, pharynx, larynx caused by tracheal
tube intubation could lead to negative effect
in sensitivity and local motility that lead to
vocal cord ulceration and loss of tissue
architecture. In addition to, impaired
swallowing process which cause post
extubation dysphagia (PED)™. Dysphagia is
a subjective feeling of difficulty in making
the food travel from the mouth to the stom-
ach. The word of dysphagia comes from
Greek words, dys (difficulty) and phagia
(eat).

Dysphagia occurs when there is a
significant lack of co-ordination between the
laryngeal  swallowing  muscles  and
cricopharyngeal sphincter muscles. It is
caused by two main  mechanisms:
Mechanical obstruction or motor
dysfunction.

Mechanical obstruction causes of
PED: Duration of intubation, size of the
ETT and cuff pressure cause mucosal
inflammation leading to loss of architecture,
oropharyngeal muscle atrophy from disuse
during intubation, decreased laryngeal
sensation, and laryngeal injury (edema,
granuloma and vocal cord paralysis),
luminal (e.g., large food bolus, foreign
body), intrinsic to the esophagus (e.g.,
inflammation, webs and rings, strictures and
tumors), or extrinsic to the esophagus (e.g.,
enlarged thyroid or mediastinal mass,
vascular compression), Moreover, motor
dysfunction that cause PED may be related
to defects in initiating the swallowing reflex
in case of tongue paralysis, lack of saliva,
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lesions affecting sensory components of
cranial nerves X and X1¢.

PED has a negative impact on
critically ill patients during their ICU stay.
Consequence of PED can be classified into
physiological, social & psychological, and
economic consequences.

Malnutrition they may simply not be
getting enough vital nutrients for good
health that lead to weight loss and decrease
immune system on long term®*Y. PED can
potentially also lead to dehydration related
to inadequate fluid intake it may be a risk
factor for pneumonia for several reasons; it
can decrease salivary flow, which promotes
altered colonization of the oropharynx. In
addition, it may lead to lethargy, mental
confusion, and increased aspiration which
makes the patient susceptible to infection by
depressing the immune system?.

Other complications such as coughing
and choking are the most distressing aspects
of PED consequences. The absence of
coughing or chocking during the ingestion
of liquids immediately after extubation is a
sign of a suspected laryngeal penetration,
with inhibition of the larynx sensory
abilities™.

In addition, aspiration could happen
when food, drink or saliva go down the
wrong way and enter the lung instead of the
stomach. It is caused by impaired laryngeal
closure or overflow of food or liquid
retained in the pharynx mainly due to poor
oral control and delay triggering of the
swallowing reflex that is very dangerous
because patients who aspirate are risky for
serious respiratory complications such as;
airway  obstruction  and aspiration
pneumonia®'®. Aspiration pneumonia was
mainly thought to be infectious disease, it
can occur by chronic repeated aspiration of
small amount of sterile materials that induce
chronic inflammation in the alveoli and
promotes oropharyngeal colonization that
consequently induces respiratory
infections**®) .
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Also, negative emotions associated
with swallowing problems. It can lead to
food avoidance, anxiety and depression
during meal times mainly due to the feeling
of food sticking in the throat or feeling that

they were choking™®®*".

As well as Marvin, Thibeault®®,
Macht, Wimbish®® and Macht, Wimbish®”
concluded that the incidence of morbidity
and mortality can increased with PED
related to risk of aspiration, malnutrition,
and so increases the length of ICU stay with
low quality of life post ICU discharge®.
Macht, Wimbish®® reported that PED can
causing an economic burden, with increased
consumption of supplies, human resources,
workload and increase of the overall cost of

care@?4),

There are many factors that contribute
to the development of PED, which include;
physiological changes related factors,
pathological related factors and therapeutic
related factors.

Factors related to physiological
changes; old age (aging) related to
physiological changes of aging such as; loss
of muscle mass and function, a reduction of
tissue elasticity, changes of the cervical
spine, reduction of saliva production,
impaired dental status, reduced oral and
pharyngeal sensitivity, reduced olfactory and
gustatory function, and reduced
compensatory capacity of the aging brain
lead to increase the susceptibility to PED®,

PED is a highly prevalent clinical
condition in female patients than male
related to multi variables such as she
swallow slower than male related to she
have small oral and pharyngeal cavities than
male and shortage esophageal sphincter®®.

Pathological related factors: Critically
ill patients admitted to ICUs with acute
illness have also other associated
comorbidities in addition to their initial
diagnosis. Breathing and swallowing share a
common pathway, they must be precisely
coordinated to protect the airway. Factors
that alter breathing patterns and ventilation,
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such as chronic respiratory diseases, may
influence that precise coordination of
breathing and swallowing®"?®.

Razzaq and Sulaiman et al. (2015)
reported that the incidence of PED increase
approximately 1.8 times in patients
complaining of cardiac diseases, the shifting
of parasympathetic levels could increase the
incidence of gastric reflex which induces
PED®,

Other chronic comorbidities; diabetes
and hypertension could contribute to the
occurrence of PED due to peripheral
diabetic neuropathy and arterial
atherosclerotic alterations of the larynx,
these factors would increase mechanical
damage by the cuff of ETT®,

The incidence of PED was highly
reported to range from 51 to 84% in
neurological disorders; as cerebrovascular
accident patients, Parkinson’s disease and
Alzheimer’s disease. Falsetti and Acciai®”
found that PED occurs in more than a third
of stroke patients, altering cognition, or
causing the dysregulation of the swallowing
reflex. In addition to, patients with chronic
kidney disease are frequently distressed with
neurological complications. These
complications can potentially affect both the
central and peripheral nervous systems
associated with disturbance of the patient
level of consciousness®**?.

In relation to therapeutic related
factors, PED have been reported in 14% to
83% of adult patients needing to prolonged
mechanical ventilation. Tracheal tube is a
foreign object that had direct contact with
airway structures causing mucosal lesions,
mainly due to traumatic and prolonged
intubations. The use of large-size tubes and
high cuff pressure (especially above 25 cm
H,O) increase the risk of mucosal
injury®3?,

Gastric tube is a foreign object that
crosses the entire pathway of a food bolus
travels during all three stages of swallowing
from the oral cavity through the pharynx and
in to the esophagus with a corresponding
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prior assumption of negative impact on safe
and efficient swallowing process®”

Many medications can induce PED by
affecting smooth and striated muscle via
increasing the sensitivity of mucosa
resulting in swallowing difficulty, there are
two different ways; firstly, there is the
adverse effect due to consequences of
pharmacological action such as dysphagia
induced by antibiotics as well as
immunosuppressive, anti-cancer agents and
medication that depress CNS that may cause
muscle wasting or damage to the esophagus.
Secondly, there is the direct effect of
medications irritating  the = mucosa.
Medications with a pH less than 3 (such as
doxycycline and tetracycline) and non-
steroidal anti-inflammatory drug as well as
certain slow-release anticholinergic dosage
medications were more caustic resulting in
moderate and severe injuries of the

(35,36)
esophageal muscles :

Management of post extubation
dysphagia: prevention of the hospital-
acquired complications is an important
element to ensure patient safety. Critical
care nurses advocate for patients’ safety, so
nurses have an important role to prevent
such complications as well as early
diagnosis to permit early intervention and
treatment of PED. Critical care nurses' role
starting from patients' admission through
early identification of risk groups and
prevention of PED to minimize the
associated complications and throughout
treatment of the problem. Thus, critical care
nurses assigned to intubated patients should
use dysphagia-screening tools to early assess
presence of dysphagia and to identify factors
that could contribute to PED development.
For patients who pass the dysphagia screen
and are able to eat and drink as usual,
appropriate daily intake of fluid and food
should be monitored®"*®,

Post extubation dysphagia can be
diagnosed either through clinical non-
instrumentally  evaluation tool and/or
instrumental evaluation tool. Clinical non-
instrumentally  evaluation  tools  are
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noninvasive tools, low cost, fast, require few
resources and supplies, easy to use such as;
Bed side swallowing evaluation (BSE) and
Gugging swallowing screening. Instrumental
evaluation tools are invasive procedure
required trained person and supplies they are
done to classify underlying physiological
abnormalities and anatomical problem
leading to PED; Video fluoroscopic
swallowing study (VFSS) and Fiberoptic
endoscopic  evaluation of swallowing
(FEES) remain the gold standers for
instrumentally diagnosed of dysphagia®®

The patients received treatment based
on the level of severity and the pattern of
PED after swallowing function assessment.
Rehabilitation of swallowing disorder aimed
to enable the patient to swallow safely while
protecting the airway and restore oral intake.
The rehabilitation program of PED
conducted through two approaches: directly
and indirectly. The direct approaches mean
working on the swallowing of food directly
by putting food in the patient's mouth and
reinforce the appropriate behavior during the
swallow, while the indirect approach geared
towards the oromotor control improvement.
The component of treatment modalities for
PED include dietary texture modifications,
postural changes/ compensatory maneuvers,
interventions to improve swallow function,
therapeutlc exerC|ses and neuromuscular
stimulation®

Critical care nurses play an important
role in prevention and management of
dysphagic crltlcallg/ ill patient who are
recently extubated

Based on these assessments, CCNs can
judge patient is not at risk for PED, oral
intake can be |n|t|ated which is an important
psychological boost!*!

The patient should be upright position
45° to 90° degree when taking meal time,
use chin tuck position when
swallowing“**.

Patients who could not be orally fed
continued to receive nutrition by small size
nasogastric tubes with follow guide line of
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tube feeding®”. CCNs should be alert,
reviewing and continuous monitoring for
several drugs mechanisms that can effect on
the physiological mechanisms of the
swallowing such as medication that affecting
smooth and strained muscle via increasing
mucosa sensitivity @47,

Because the intubated patients have
multifactorial risk for developing PED,
development strategies in collaboration with
physician to minimize their risk factors by
encouraging small size of ETT and early
extubation for patients who are mechanically
ventilated and using low tidal volume
ventilation with minimal used of analgesia,
sedation and muscle relaxant which may
impair swallowing reflex“®).

Because of the impact of PED on the
critically ill patients as well as the limited
availability of diagnostic tools application in
ICU, costs & safety concerns related to
prolonged time of mechanical ventilation,
there is an urgent need for more studies to
identify the contributing factors for PED.
So, this study is conducted to identify
factors contributing to PED for the critically
ill patient.

Aim of the Study

This study aims to identify factors
contributing to post-extubation dysphagia in
critically ill patients.

Research Question

What are the factors contributing to
post-extubation dysphagia in critically ill
patients?

Materials and Method

Materials
Design: A descriptive research design was
utilized to conduct this study.

Setting: This study was conducted in the
General medical 1CUs namely; Casualty unit
(unit 1), (unit 1) and Continuous Renal
Replacement Therapy at the Alexandria
Main University Hospital (AMUH). In
addition to Almoassat General ICU.
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Subjects: A convenience sample of 50 adult
intubated critically ill patients based on four
ICUs admission rate over four months
period was used in this study.

Inclusion criteria: Critically ill adult
patients require mechanical ventilation was
included in this study.

Exclusion criteria: Patients with neurologic
diseases that may affect swallowing reflex,
esophageal dysphagia and had been
submitted to surgical procedures involving
the head and neck, tracheostomatized
patients were excluded from the study.

Tools: Two tools were used in this study for
data collection:

Tool |I: Factors Contributing to Post-
Extubation Dysphagia Assessment

This tool was developed by the
researcher after reviewing the relevant
literature *“*®) to identify risk factors for
post-extubation dysphagia. It consists of two
parts:

Part 1: Demographic and clinical data
record: This part includes demographic data
such as age, sex and clinical data such as
admission medical diagnosis, co-
morbidities, current intake of drugs
(sedatives), presence of feeding tube,
reasons of ventilation if present, duration of
mechanical ventilation, consciousness level
using Glasgow coma scale (GCS), cognitive
status, and acute physiological and chronic
health evaluation 1l (APACHE II) score.
These parameters were recorded by the
researcher in the assessment record.

Part Il: Tracheal intubation related data:
This part include data such as size of
tracheal tube, reasons of tracheal intubation,
duration of tracheal tube, occurrence of re-
intubation, cuff pressure, and tracheal tube
received care. These parameters were
recorded by the researcher in an assessment
record.

Tool 1l: Gugaging Swallowing Screen

(GUSS)
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This tool was adopted from“®. It was
used to identify alterations of the
swallowing process. It also characterizes the
clinical signs that are suggestive of
aspiration, and the severity of dysphagia. It
consists of two parts; indirect and direct
swallowing test items. Indirect swallowing
test items include vigilance, cough and/or
throat clearing, saliva swallow (swallowing
successful, drooling, voice change). Direct
swallowing test items include deglutition,
cough (involuntary), drooling, voice change.
The researcher was follow the clinical
rationale proposed in each item of the
GUSS. It was scored using a dichotomous
scale of Yes and No. Total score of GUSS is
equal 20; sever dysphagia (0-9); moderate
dysphagia (10-14); Slight dysphagia (15-19)
and no dysphagia (20).

Method

- An official letter from the Faculty of
Nursing was sent to appropriate
authorities in  Alexandria  Main
University Hospital and a permission
to conduct the study with explanation
of the aim of the study was obtained.

- Tool one was developed by the
researcher after reviewing the related
literature®>*Y and tool two was

adopted from Trap (2007).

- The Tools were submitted to a jury of
experts in the field of study to assess
content validity and modifications
were done accordingly.

- Reliability of the two tools was done
before conducting the study using the
Cronbach's alpha test and the test
value were 0.801 and 0.984
respectively.

- A pilot study was conducted on 5
patients to assess the feasibility of the
study and applicability of the tools
and no modifications were done and
these patients were excluded from the
study subjects.

- Data were collected by the researcher
during approximately (four months)
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starting from the beginning of
February 2017 till the end of May.

Data collection was done as follows:

e Newly admitted intubated patients
were included in the study
according to the previously
mentioned exclusion criteria. The
patients demographic data, clinical
data such as admission medical
diagnosis, co-morbidities,
APACHE II, medication that may
lead to dysphagia were recorded
up on admission. Presence of
feeding tube, site and size was
recorded by the researcher.
Glasgow coma scale (GCS) and
CAM-ICU score were calculated
for each patient post extubation
and before performing Guss
screen test to assess patients with
impaired level of consciousness
and cognitive status using part | of
tool one. Moreover, reasons of
ventilation if present, duration of
mechanical ventilation in days
were recorded using part | of tool |
on a daily basis and till the time of
extubation.

e In addition, reasons of tracheal
intubation and size of tracheal tube
were recorded upon intubation,
duration of tracheal tube was
calculated and recorded, Cuff
pressures were observed at
morning and evening shifts from
the admission and till the time of
extubation. Also, the occurrence
of re-intubation and its frequency
were recorded. Tracheal tube
received care were observed by
the researcher and recorded
regularly from intubation till time
of extubation using a scale of done
and not done.

Gugging Swallowing Screen (GUSS)

e Gugging Swallowing Screen was
done by the researcher to assess
the occurrence of dysphagia at
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different time intervals; the first
time after 6 hours post extubation,
the second time 12 hours post
extubation and the third time after
24 hours post extubation to
determine  the  presence  of
dysphagia, its severity and the risk
of aspiration.

The GUSS consists of two tests;
the preliminary assessment or
indirect swallowing test (test 1)
and the direct swallowing test (test
2), which consists of 3 subtests,
these subtests were performed
sequentially. Indirect swallowing
test items include vigilance, cough
and/or throat clearing, saliva
swallow (swallowing successful,
drooling, voice change). Direct
swallowing test this would include
administered of semi-solid, water
and bread with four distinct signs
that were being assessed for
deglutition, coughing, drooling
and voice change. Whether the
patient was able to pass this final
stage would determine whether
they then able to tolerate a free
diet®>°9),

Each subtest has a maximum 5
points which can be reached. The
highest total score was twenty
points that denotes normal
swallowing ability without
aspiration risk. In which total 4
levels of severity can Dbe
determined:

- 09 Points: severe
dysphagia and high risk for
aspiration;

- 10-14 Points: moderate
dysphagia and moderate
risk of aspiration;

- 15-19 Points: mild
dysphagia with low risk of
aspiration;

- 20 Points: normal
swallowing ability;
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For each level of severity different diet
recommendations are given.

Ethical considerations:

- Written informed consent will be
obtained from patients’ witnesses. It
will include the aim of the study,
potential benefits, risks and
discomforts from participation and the
right to refuse to participate in the
study will be emphasized to subjects.

- Patients” privacy, anonymity and
confidentiality of the collected data
will be maintained during
implementation of the study.

Statistical Analysis

Data were fed to the computer and
analyzed using IBM SPSS software package
version 20.0. (Armonk, NY: IBM Corp)
Qualitative data were described using
number and percent. Quantitative data were
described using range (minimum and
maximum), mean, standard deviation.
Significance of the obtained results was
judged at the 5% level.

Results
Part I: Descriptive of the studied sample:

Table (1) presents the frequency
distribution of the studied critically ill
patients in relation to demographic data. It
was observed that 68% of the studied
patients aged between 51-60 years old.
Whereas the minority of the studied patients
(10%) aged between 18-30 years old.
Regarding to sex, the majority of the studied
patients (64%) were male.

Table (2) shows frequency distribution
of studied critically ill patients according to
occurrence of dysphagia at different time
intervals. There were statistically significant
differences  between  occurrences  of
dysphagia at first 6hrs post extubation
compared to after 12hrs and after 24 hrs of
studied patients post extubation (p=<0.001).

Figure (1) shows that 4%, 18% of
studied critically ill patients had been
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returned to mechanical ventilation after first
12 hrs and 24 hrs respectively.

Table (3) illustrates the frequency
distribution of the studied critically ill
patients according to their clinical data. This
table reveals that the mean of APACHE II
score, was 22.58+7.12.  Regarding
occurrence of delirium, it was noticed that
all of the studied patients had no delirium
(100%). In relation to LOC, it was observed
that all the studied patients were conscious
(100%). Lastly, regarding the length of ICU
stay, it can be observed from this table that
48% of the studied patients stayed in ICU
for 7-14 days.

Table (4) reveals that there was
statistically significant difference between
the occurrence of PED for the studied
patients within first 24 hrs and demographic
data. It was found that there was statistically
significant  difference between  the
occurrence of PED for the studied patients
within first 24 hrs and studied male patients
(p=0.009). Moreover, it was noticed that
there was no statistically significant
difference between occurrence of PED and
age (p=0.145).

Table (5) reveals that there was
statistically significant difference between
occurrence of PED for studied patients and
length of ICU stay, APACHE Il score,
(p=0.001), (p=0.028) respectively.
Moreover, it was noticed that there was no
statistical significant difference between
occurrence of PED and CAM-ICU, LOC
using (GCS).

Table (6) showed binary logistic
regression analysis for possible risk factors
that affecting occurrence of PED within first
24hrs. Duration of mechanical ventilation
was the only significant risk factors.
(OR=28.207, 95% CI1=2.31 TO 341.20).

Discussion

Regarding age, the current study
revealed that more than half of the patients
were aged between 51-60 years old. This
may related to older patients are more likely
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to developed PED, this may related to
physiological changes of aging such as; loss
of muscle mass function, reduce tissue
elasticity of swallowing muscle, reduction of
salivary production, impaired dental status
in addition to, reduced olfactory and
gustatory  function. This Finding is
supported by other studies®*?°%"5® which
found that most of risk factors that
predispose to PED include an older age
patients. Changes in the swallowing
physiology, such as loss of muscle mass and
the elastic properties of connective tissue,
may result in loss of muscle strength and
mobility. These changes can have a negative
impact on swallowing efficiency and on
airways protection. The age-related atrophy
of the pharyngeal and laryngeal soft tissues
may also considered a contributing factor for
swallowing alterations.

As regards to gender, the present study
revealed that the majority of the studied
patients were males. This may related to
most of the male patients have usually
smoking which lead to negative impact on
swallowing muscles and intubated related to
COPD diagnosis which lead to de-
synchronization between breathing and
swallowing. This finding is congruent with
study done by Park et al. (2017)®”, which
found that the majority of the studied
dysphagic critically ill patients were male.
This result is opposed with study done by
Mouawad and Ahluwalia (2017)®®, who
found that female gender was associated
with developed of PED than male patient
related to multiple variable such as swallow
slower than male related to she have small
oral and pharyngeal cavities than male and
shortage esophageal sphincter.

The current study showed that the
majority of the studied critically ill patients
had PED improved over time of 6, 12, 24
hours. This may explained by lack of nurses'
awareness about factors contributing to PED
for intubated critically ill patients and how
to prevent it and early signs and symptoms
of PED in additions to, decrease awareness
about swallowing rehabilitation program
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post extubation. This finding is in line
with®™® who found that the majority of
sample had improvement in swallow
function between 4 and 24 hrs following
extubation. This finding is in contrast to
another study™ which found that more than
two third of patients who were initially
diagnosed with severe or moderate
dysphagia persisted with this condition after
hospital discharge. Also, Brodsky et al.
(2017)®% who found that one-third of orally
intubated patients have dysphagia symptoms
that persist beyond hospital discharge.

Regarding clinical data of studied
patients, the results of current study revealed
that there were statistically significance
between APACHEII score on admission and
occurrence of PED. This finding is in line
with See et al. (2016)“? who found that
there was a statistical significant difference
between APACHEII score and swallowing
problem post extubation. This finding is in
contrast with other studies®** which found
that there was no statistically relation
between APACHEII score and occurrence of
dysphagia.

Regarding duration of ICU stay, the
results of current study revealed that the
duration of ICU more than 7 days was one
of the factors that contributed to the
development of PED. This may related to
direct relation between increases the time
spent in ICU and that increase risk for
factors that affected on the swallowing
muscles. This finding is in line with
Zuercher et al. (2019)?, who found that
prolonged ICU, and hospital length of stay,
and increased morbidity and mortality
associated with the presence of dysphagia.
Also, Brodsky et al. (2017)® who found
that the patients with a longer ICU length of
stay have slower recovery from dysphagia
symptoms and should be carefully
considered for swallowing assessment to
help prevent complications related to
dysphagia. In addition to Macht et al.
(2011)* who found that there was a
statistically significant difference between
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length of ICU stay and occurrence of
dysphagia.

While there was no significance relation
between gugging swallowing screen and
level of consciousness as well as delirium
occurrence post extubation. This may be
related to that the studied patients should be
alert and awake to perform this swallowing
screen and follow command of the
swallowing test. This finding is congruent to
other studies®® which found that there
was no statistically relation between
conscious level as well as delirium and
occurrence of dysphagia.

Regarding to medication related factor,
the result of current study revealed that there
was direct relation between occurrence of
PED and corticosteroids medication. This
may be related to over use of steroid
medication may cause muscle wasting and
damage the swallowing muscles. This
finding is contrast with another study®"
which found that there was no statistical
relation between corticosteroids medication
and dysphagia.

The result of this study showed that there
are multiple factors associated with
occurrence of PED for intubated critically ill
patients. This factors include admission
medical diagnosis, the current study showed
that most of admission medical diagnosis
associated with developed of PED were
respiratory disease this may be due to the
most common diagnosis admitted to ICU
needs for immediate intubation are
respiratory problem as respiratory failure,
ARDS and COPD. This may be lead to dys-
synchoranization between breathing and
swallowing for patients had respiratory
problem. This finding is supported by
another  study™  which found that
respiratory failure was the most common
indication for intubation and a respiratory
diagnosis was the most common reason for
hospital admission. This results are opposite
with other studies*" which found that there
was least of all intubated patients who
present respiratory insufficiency could
develop swallowing disorders. Also, Tsai et
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al. (2016)®® who didn’t found significant
difference between admission medical diagnosis
and PED occurrence.

Regarding co-morbidities as predictive
factors, the results of current study showed that
cardiac patients were vulnerable to PED. This
may related to generalized weakness which lead
to diminished cough strength, airway dry from
mouth breathing, increase respiration rate during
swallowing (pre swallowing apnea). This finding
is supported by the finding of study done by
Oliveira et al. (2018)®® which indicate that
systemic arterial hypertension make patients
more vulnerable to mechanical damage due to
arterial  atherosclerotic  alteration of the
swallowing muscles. This finding is differed
from another study® which showed that there
was no statistical significant difference between
cardiovascular disorder as comorbidities and
occurrence of PED.

Regarding gastric tube size, site and its
duration, the result of current study revealed that
there was direct relation between middle size of
orogastric tube and duration spent with
occurrence of PED. This may related to gastric
tube is a foreign object that traverses the path
way of entire food through invasion of pharynx
and esophagus till reached to stomach, that have
direct effect on swallowing muscles especially
when increase diameters and increase duration
of it. This finding is in line with other
studies®® which found that the duration of
gastric tube is one of the risk factors for certain
prognosis value for predicting dysphagia.

Gastric tube disorganized the pharyngeal
contraction, narrow upper esophageal sphincter
and then lead to slower swallowing velocity.
Prolonged placement of the gastric tube appears
to induce acidic gastroesophageal reflux and
therefore contribute to pharyngeal mucosa
damage. This finding is in contrast with another
study® which found that There were no
significant  differences between swallowing
problem and presence or absence of either a
small-bore or large-bore gastric tube.

Moreover, the present study shows that there
was statistical significant between occurrence of
PED and duration of mechanically ventilation,
this may related to pathological changes that
occur following extubation from M.V, patients
often exhibit ~ compensatory  respiratory
mechanics because of their altered lung volumes
leading to abnormal breathe-swallow
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coordination which increased work of breathing
and respiratory rates result in a shortening of the
obligatory apneic period during swallowing. In
addition, long duration of M.V lead to respiratory
alterations, decreased glottic closure durations and
unprotected airway while the bolus passes through
the phar;/nx. This finding is supported with other
studies®*®?  which found that there was
independent association between the duration of
mechanical ventilation and the severity of
dysphagia supports the concept that endotracheal
intubation maybe associated with some degree of
neuromotor and sensory damage and poor
coordination between breathing and swallowing,
both of which may be exacerbated by recent
mechanical ventilation.

Conclusion

Based on the findings of the current study, it
can be concluded that the majority of the studied
critically ill patients developed PED within the
first 24 hours post extubation. The severity of PED
varied between mild, moderate and severe. Most of
the studied critically ill patients have been
developed moderate dysphagia after 6 hours post
extubation.

There were multiple iatrogenic factors that
could contribute to PED during ICU stay for the
studied  patients.  These  factors include
physiological changes related factors; gender,
pathological related risk factors; diagnosis such as
respiratory disease and co-morbidities; cardiac and
renal disease. Additionally, clinical related factors;
APACHEII and length of ICU stay and therapeutic
related factors; duration of M.V, presence of
endotracheal tube and gastric tube. The duration of
mechanical ventilation was the most significant
risk factors to PED after 24 hours according to
binary logistic regression analysis.

Recommendations

o Critical care nurses should be continuously
monitor the intubated critically ill patients
who are risky to develop post extubation
dysphagia.

e Put the Patients in upright position when
starting his meals and remain upright 15-
20mn after each meal.

e Follow Dietary modification
recommendation; firstly, recommended thick
diet after extubation such as thicker yogurt
and boding followed by thin liquid like water
after that hard or solid diet like bread.

e Follow swallowing maneuvers techniques as,
use chin-tuck position when swallowing.

e Continuous in-serve training programs for
CCNs in the ICUs according to important of
uses Gugging assessment tool to assess PED.
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Table (1): Frequency distribution of studied critically ill patients in relation to the
demographic data

Data Studied patients (n=50)
No. %
Age (years)
18- 30 5 10.0
31-40 7 14.0
41 -50 4 8.0
51 - 60 34 68.0
Sex
Male 32 64.0
Female 18 36.0

Table (2): Frequency distribution of studied critically ill patients according to occurrence
of dysphagia at different time intervals

Time interval
12 hours (n= 24 hours (n=
O =
ccurrence 6 hours (n=50) 50) 50) p
No. % No. % No. %
g No dysphagia 0 0.0 7 14.0 14 28.0
| Slight 12 24.0 16 32.0 18 36.0 | <0.001
N Moderate 23 46.0 16 32.0 7 14.0
— Severe 15 30.0 9 18.0 2 4.0
Total 50 100.0 41 82.0 27 54.0
Min. — Max. 4.0-19.0 5.0-20.0 6.0-24.0 <0.001"
Mean + SD. 12.42 + 450 1490+ 4.41 17.66 +6.77 '

p: p value for Friedman test for comparing between the three different parodies
*: Statistically significant at p <0.05

IPereantage

_ e

6 hours 12 hours 24 hours

Return to nw:h:nlr.\l \&nlr]:ilmn

Figure (1): Frequency distribution of studied critically ill patients according to return to
mechanical ventilation during the first 24hrs
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Table (3): Distribution of the studied critically ill patients according to clinical data

Clinical data Studied patients (n= 50)
No. %
APACHE 11 score on admission
Min. — Max. 9.0-38.0
Mean + SD. 2258+ 7.12
CAM-ICU score post extubation
Dellirum 0 0.0
No Dellirum 50 100.0
LOC using (GCS) after extubation
Conscious 50 100.0
Semi conscious 0 0.0
Unconscious 0 0.0
Length of ICU stay
<7 8 16.0
7-14 24 48.0
> 14 18 36.0
Min. — Max. 3.0-75.0
Mean + SD. 16.82 + 14.56

Table (4): Relation between demographic data to gagging swallowing screen within first 24
hours for the studied critically ill patients

Gagging Swallowing Screen after 24
hours
No dysphagia Dysphagia Testof p
i Sig.
Demographic data (n = 14) (n = 36) g
No. % No. %
Age (years)
18-30 3 214 2 5.6
31— 40 3 21.4 4 11.1 . MCp=
41-50 0 0.0 4 111 | X544 o145
51-60 8 57.1 26 72.2
Sex
Male 5 35.7 27 75.0 5 . .
x = 6.752 0.009
Female 9 64.3 9 25.0

%2, p: x2 and p values for Chi square test
MCp: p value for Monte Carlo for Chi square test
*: Statistically significant at p <0.05
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Table (5): Relation between clinical data to gagging swallowing screen within first 24 hours
for the studied critically ill patients

Gagging Swallowing Screen within
first 24 hours Test of

. esto

Clinical data No dysphagia Dysphagia Sig p
(n=14) (n =36) '
No. | % | No. | %

APACHE 1 score on 19.0748.09 23944631 |t=2.263" | 0.028"
admission
CAM-ICU score post
extubation
Dellirum 0 0.0 0 0.0 i
No Dellirum 14 100.0 36 100.0
LOC using (GCS) after
extubation
Conscious 14 100.0 36 100.0
Semi conscious 0 0.0 0 0.0 -
Unconscious 0 0.0 0 0.0
Length of ICU stay
<7 6 42.9 2 5.6 2=
7-14 6 42.9 18 50.0 T . 0.003"
>14 2 14.3 16 44.4 11.420
Min. — Max. 3.0-20.0 5.0-75.0
Mean + SD. 9.36 + 5.57 19.72+1595 | t=3.402" | 0.001
Median 9.0 13.0

%2, p: x2 and p values for Chi square test

FEp: p value for Fisher Exact for Chi square test
t, p: tand p values for Student t-test

*: Statistically significant at p <0.05

Table (6): Binary Logistic regression for the parameters that affecting within first 24hr
Dysphagia

5 0 OR 95% C.I

L.L U.L
Sex 1.492 0.495 4.445 0.061 322.290
Respiratory disorder 0.908 0.598 2.479 0.085 72.494
Cardiovascular disorder -1.175 0.482 0.309 0.012 8.185
Length of ICU stay 0.116 0.210 1.123 0.937 1.346
APACHE Il score on admission 0.201 0.084 1.223 0.973 1.537
Corticosteroid 1.419 0.559 4.134 0.035 484.518
Gastric tube placement -0.071 0.866 0.932 0.409 2.122
Gastric tube duration (day) -0.387 0.704 0.679 0.092 4,986
Duration MV 3.340 0.037° | 28.207 2.31 341.20

B: Unstandardized Coefficients
SE: standard Error

ClI: Confidence interval

LL: Lower limit

UL: Upper Limit
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