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Abstract N
To evaluate postextubation swallowing dysfunction (PSD) 21 days after endotracheal extubation and to examine whether PSD is |
time-limited and whether age matters.

For this prospective cohort study, we evaluated 151 adult critical care patients (>20 years) who were intubated for at least 48 hours
and had no pre-existing neuromuscular disease or swallowing dysfunction. Participants were assessed for time (days) to pass
bedside swallow evaluations (swallow 50 mL of water without difficulty) and to resume total oral intake. Outcomes were compared
between younger (20-64 years) and older participants (>65 years).

PSD, defined as inability to swallow 50 mL of water within 48 hours after extubation, affected 92 participants (61.7% of our sample).
At 21 days postextubation, 17 participants (15.5%) still failed to resume total oral intake and were feeding-tube dependent. We found
that older participants had higher PSD rates at 7, 14, and 21 days postextubation, and took significantly longer to pass the bedside
swallow evaluations (5.0 vs 3.0 days; P=0.006) and to resume total oral intake (5.0 vs 3.0 days; P=0.003) than their younger
counterparts. Older participants also had significantly higher rates of subsequent feeding-tube dependence than younger patients
(24.1 vs 5.8%; P=0.008).

Excluding patients with pre-existing neuromuscular dysfunction, PSD is common and prolonged. Age matters in the time needed
to recover. Swallowing and oral intake should be monitored and interventions made, if needed, in the first 7 to 14 days
postextubation, particularly for older patients.

Abbreviations: APACHE Il = acute physiology and chronic health evaluation I, BMI = body mass index, BSE = bedside swallow
evaluation, FEES = fiber optic endoscopic evaluation of swallowing, FOIS = Functional Oral Intake Scale, GEE = generalized
estimating equations, ICU = intensive care unit, PSD = postextubation swallowing dysfunction, VFS = videofluoroscopy of
swallowing.

Keywords: aging, dysphagia, intensive care unit, oral intake level, oral intubation, swallowing functions

Editor: Shih-Han Hung.

Authorship: M-HT participated in the design, collected data, analyzed data, and drafted the manuscript. S-CK participated in the design, assisted with study enroliment
and data collection, and revised the manuscript. T-GW participated in the design and helped to revise the manuscript. T-YH participated in the design and helped to
revise the manuscript. J-JL participated in the design and assisted with study enroliment and data collection. D-CC participated in the design and assisted with study
enroliment. G-HH assisted with statistical analysis. CC-HC designed the study, assisted with study enroliment and data collection, assisted with statistical analysis, and
helped to revise the manuscript. All authors read and approved the final manuscript.

Funding: The study was funded by the Taiwan Ministry of Science and Technology (Grant no. NSC-101-2314-B-002-131-MY3) in Taiwan.

The authors have no conflicts of interest to disclose.

@ Department of Nursing, National Taiwan University Hospital and National Taiwan University College of Medicine, Taipei, Taiwan, P Department of Internal Mediicine,
National Taiwan University Hospital and National Taiwan University College of Medicine, Taipei, Taiwan, © Department of Physical Medicine and Rehabilitation, National
Taiwan University Hospital and National Taiwan University College of Medlicine, Taipei, Taiwan,  Department of Otolaryngology, National Taiwan University Hospital and
National Taiwan University College of Medicine, Taipei, Taiwan, © Department of Dentistry, National Taiwan University Hospital and National Taiwan University College of
Medicine, Taipei, Taiwan, fDepanfment of Geriatrics and Gerontology, National Taiwan University Hospital and National Taiwan University College of Medicine, Taipei,
Taiwan, 9 National Taiwan University Hospital Zhu-dong Branch, Hsinchu, Taiwan, " Institute of Statistics, National Chiao Tung University, Hsinchu, Taiwan.

*Correspondence: Cheryl Chia-Hui Chen, Department of Nursing, National Taiwan University Hospital and National Taiwan University College of Medicine, 1, Jen-Ai
Rd., Section 1, Taipei 100, Taiwan, R.O.C. (e-mail: cherylchen@ntu.edu.tw).

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work cannot be changed in any way or used commercially.

Medicine (2016) 95:24(e3871)
Received: 21 January 2016 / Received in final form: 1 April 2016 / Accepted: 3 May 2016
http.//dx.doi.org/10.1097/MD.000000000000387 1


mailto:cherylchen@ntu.edu.tw
http://dx.doi.org/10.1097/MD.0000000000003871

Tsai et al. Medicine (2016) 95:24

1. Introduction

Endotracheal intubation is life-sustaining, but it may contribute to
postextubation swallowing dysfunction (PSD), delaying oral
intake.!"*'In particular, patients with prolonged intubation, often
defined as >48hours of intubation,m were at greater risk of
developing PSD."! Moreover, as acute and intensive care have
advanced, critically ill patients are increasingly intubated,
regardless of their age.!!! It is reasonable to assume that aging-
related changes, coupled with multiple comorbidities, are likely to
change the incidence of PSD, its recovery trajectories, and
subsequent oral intake status between older and younger patients.
Age, however, has been both supported and refuted as a
potential risk factor for incidence and severity of PSD.1>*! Briefly,
older age has been associated with a higher incidence of PSD in
several studies,’>>™”! but other work has shown age to be
unrelated.>%5! In a retrospective study, the odds of 70 critically
ill patients having severe PSD increased by 7.5% for each
additional year of age,!'> but age was unrelated in another
study."®! Comorbidity data are sparse for extubated patients.
Congestive heart failure (CHF), diabetes mellitus (DM),
and chronic kidney disease (CKD) were examined in few
studies.[*'>13 Higher rates of CHF were found in 2 retrospective
studies involving cardiac surgery patients with PSD,*!?! but
another retrospective study on patients in intensive care units
(ICUs) found that CHF was unrelated to PSD.!"3! Furthermore,
DM did not discriminate ICU and cardiac surgery patients with
and without PSD in 2 retrospective studies,!*'3! but CKD was
higher among patients with PSD who survived cardiac surgery.*!
For the recovery trajectory, fewer studies followed up these
postextubation patients. Older patients in 1 study were less likely
to recover and 14% had persistent PSD at 2 weeks postextu-
bation,!"!! whereas 40% of patients in another study had
persistent PSD by hospital discharge, but age did not matter.!"!
Thus, little is known about whether PSD is prolonged, when
recovery can be expected, and whether age matters in terms of
incidence rates and the time needed to recover. Furthermore,
many studies did not exclude patients with pre-existing
neuromuscular pathologies (i.e., stroke, head and neck structural
deformity, or swallowing dysfunction before intubation) that
compromise swallowing functions. As such, the incidence of PSD
may be inflated. In addition, PSD that is independent of pre-
existing neuromuscular pathologies is more likely to be
modifiable with tailored swallowing and intake therapeutics.
Thus, the objectives of this study were to evaluate PSD (defined as
inability to swallow 50mL of water within 48hours after
extubation) and to follow PSD and oral intake levels for 21 days
after endotracheal extubation in critical care patients with
prolonged intubation, but without pre-existing neuromuscular
disease or swallowing dysfunction. We also compared younger
(20—64 years) and older (>65 years) participants’ time (days) to
pass the bedside swallow evaluation (BSE; swallow 50mL of
water without difficulty) and to resume total oral intake.

2. Methods
2.1. Participants

Upon approval from the Research Ethics Committee of National
Taiwan University Hospital, a prospective cohort study was
conducted at a 2000-bed, tertiary medical center in Taipei,
Taiwan. Study participants were recruited from consecutive adult
patients (aged 20 years and older) who had been admitted to the
medical center’s 6 ICUs from October 2012 to December 2014
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and received emergency oral endotracheal intubation for at least
48hours. Patients were excluded if they met the following
criteria: (1) had pre-existing neuromuscular diseases (e.g., stroke,
parkinsonism, or head and neck deformities; (2) had pre-existing
swallowing dysfunction; (3) were delirious or unable to respond
to questions; (4) received a tracheostomys,; or (5) were isolated for
infectious disease. All participants and/or their family members
signed a written informed consent to participate in the study.

2.2. Data collection

Data on PSD and oral intake 21 days after extubation were
collected from participants in face-to-face assessments by 2 trained
research nurses using validated instruments, as described below.
Participants’ demographics (age, sex, education [years], marital
status, tobacco use) and medical characteristics (admission
diagnosis, comorbidities, disease severity, admission body mass
index [BMI], endotracheal tube size, and lengths of intubation, ICU
stay, and hospital stay) were collected from the medical record.
Comorbidities were based on the Charlson comorbidity index, in
which weighted comorbidities are summed to obtain a score, with
higher scores indicating higher comorbid burden.'®! Disease
severity was measured by the Acute Physiology and Chronic Health
Evaluation IT (APACHEII) score, with higher scores corresponding
to more severe disease and a higher risk of mortality.!*”!

2.3. PSD and oral intake measures

Postextubation swallowing dysfunction was assessed daily by an
established 3-step BSE protocol™®!! and documented as time
(days) to pass the BSE. Participants were first assessed for prior
history of dysphagia/feeding-tube dependence and signs of
consciousness change, poor oxygen saturation (i.e., Sa0,<90%;
oxygen-mask dependence; reintubation), obvious drooling, or
frequent choking on saliva. If negative, participants were then
asked to swallow 3mL of water. If laryngeal elevation was
identified with no signs of choking or wet voice, participants were
asked to swallow 50mL of water; those without any signs of
choking, wet voice, or slow swallowing were considered to pass
the BSE. The sensitivity, specificity, positive predictive value, and
negative predictive values of this BSE protocol were 70%, 88%,
83%, and 77%, respectively, for predicting aspiration.!*”!

Participants’ oral intake levels were recorded daily using an
ordinal scale of the Functional Oral Intake Scale (FOIS).*%! The
FOIS is a validated tool with established validity (81%-98 %) and
interexaminer reliabilities of 0.86 to 0.91.1*%! Scores range from 1
to 7, with lower scores indicating greater intake limitation.
Specifically, FOIS scores 1 through 3 indicate varying degrees of
nonoral feeding; FOIS scores 4 through 7 indicate varying
degrees of oral feeding related to patient compensations and
dietary modifications. In this study, an FOIS score of 4 (total oral
intake of a single consistency) was considered as the patient’s
readiness to “resume total oral intake.” Nonetheless, the time
(days) taken to reach each FOIS level (from 1 to 7) was assessed
and recorded daily by trained nurses.

2.4. Statistical analysis

Statistical tests were carried out using SPSS software (SPSS Statistics
20.0; SPSS Inc., Chicago, IL). Statistical significance was set at P <
0.05. Data are described as percentages, median, or mean+
interquartile range (IQR) or standard deviation (SD). Demographic
and medical characteristics, and also swallowing dysfunction of
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older and younger participants were compared and tabulated. The
Student # test or Mann—Whitney statistical test was used to compare
continuous variables, and the chi-square test or Fisher exact test was
used for categorical variables. Correlation matrices were also
produced to examine correlations between variables. Between-
group differences in postextubation oral intake levels (1-7) were
compared using a repeated-measures method of the generalized
estimating equations (GEE). Using a public-access Optitxs program,
ana priori power analysis indicated that a sample size of atleast 116
participants was necessary to have 80% power for detecting a small-
sized effect when alpha was set at 0.05. Considering a 25% of
attrition rate for critical care patients, at least 145 participants were
needed to ensure the power of the study.*!!
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3. Results

Of the 151 participants enrolled in this study, 110 completed
21-day follow-ups (72.8%). The remaining 41 participants did
not complete all follow-ups because of death (n=10),
reintubation (n=13), change in consciousness (n=2), hospital
transfer (n=2), refusal to continue (n=1), or discharge and no
longer followed at the study hospital (n=11). These 41
participants did not differ significantly from those who
completed the study (n=110) in comorbidities (Charlson index;
P=0.14), disease severity (APACHE II; P=0.11), length of
intubation (P=0.20), BMI (P=0.40), length of hospital stay
(P=0.89), or length of ICU stay (P=0.48). Details of participant
flow are presented in Fig. 1.

Screened
(n=741)

Enrolled
(n=151)

Assessed 48 hours postextubation
(n=151)

Excluded (n=590)
1. Neuromuscular disease (n=308)
o Stroke/Parkinsonism (n=264)
e Head and neck deformities (n=44)
. History of swallowing dysfunction (n=8)
. Delirious or unable to respond (n=142)
. Tracheostomy (n=9)

. Infectious disease (n=40)

AN L AW

. Refused participation (n=83)

Assessed 7 days postextubation
(n=137)

1. Re-intubation (n=7)

2. Death (n=2)

3. Change in consciousness (n=2)

4. Discharged and no longer followed (n=3)

Assessed 14 days postexubation
(n=121)

1. Re-intubation (n=3)

2. Death (n=7)

3. Discharged and no longer followed (n=4)
4. Transferred (n=2)

Assessed 21 days postextubation
(n=110)

1. Re-intubation (n=5)
2. Death (n=1)
3. Discharged and no longer followed (n=4)

4. Refused participation (n=1)

Figure 1. Participants’ flowchart.
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Participants’ demographic and clinical characteristics.
Participants, no. (%)
Variables All (N=151) <64 yrs (n=72) >65 yrs (n=79) P
Demographic characteristics
Age, yrs, mean+SD" 63.4+14.8 50.5+9.9 75.0+6.5 <0.001
Sex, n (%)" 0.20
Male* 97 (64.2) 50 (69.4) 47 (59.5)
Female 54 (35.8) 22 (30.2) 32 (40.5)
Education, yrs, mean+SD* 10.7+4.9 12.7+4.6 89+45 <0.001
Marital status, n (%)" 0.86
Single 43 (28.5) 20 (27.8) 23 (29.1)
Married 108 (71.5) 52 (712.2) 56 (70.9)
Tobacco use, n (%)" 32212 19 (26.4) 13 (16.5) 0.14
Clinical characteristics
Admission diagnosis, n (%) 0.65
Respiratory failure 64 (42.4) 26 (36.1) 38 (48.1)
Heart disease/OHCA 24 (15.9) 13 (18.1) 11 (13.9)
Septic shock/sepsis 39 (25.8) 20 (27.8) 19 (24.1)
Gastrointestinal bleeding 11 (7.3) 6 (8.3) 5(6.3)
Metabolic disease 4 (2.6) 342 1(1.3
Others 9 (6.9 4 (5.6) 5(6,3)
Charlson index, mean +SD* 29+2.2 29+25 3.4+21 0.14
Comorbidities, n (%)
Mi 8 (5.3) 342 5(6.3) 0.72
CHF 19 (12.6) 6 (8.3 13 (16.5) 0.13
PVD 82 (54.3) 28 (38.9) 54 (68.4) <0.001
Cerebrovascular disease 8 (5.3 2 (2.8 6 (7.6) 0.28
COPD 20 (13.2) 2 (2.8 18 (22.8) <0.001
Connective tissue disease 8 (5.3 6 (8.3 2 (2.5 0.15
Peptic ulcer disease 21 (13,9 709.7) 14 (17.7) 0.16
DM 64 (42.4) 27 (37.5) 37 (46.8) 0.25
CKD 27 (17.9) 15 (20.8) 12 (15.2) 0.37
Leukemia 6 (4.0) 342 3 (3.9 1.00
Malignant lymphoma 2 (1.3 2 (2.8 0(0.0) 0.23
Solid tumor 27 (17.9) 10 (13.9) 17 (21.5) 0.22
Liver disease 20 (13.2) 14 (19.4) 6 (7.6) 0.03
APACHE Il score, meanSD" 21.2+7.6 202+7.7 222+74 0.11
Admission BMI, mean +9D" 241+5.3 245+4.8 23.8+5.6 0.40
Endotracheal tube size (Fr)" 0.33
6.5 1(0.7) 0(0.0) 1(1.3)
7.0 35232 16 (22.2) 19 (24.1)
7.5 108 (71.5) 54 (75.0) 54 (68.4)
8.0 1(0.7) 1(1.4) 0 (0.0)
Length of intubation, d, median + IQR* 7.0£6.0 7078 6.0+5.0 0.20
Length of ICU stay, d, median - QR 10.0+6.0 11.0+8.0 10.0+5.0 0.48
Length of hospital stay, d, median +1QR* 29.0+27.0 29.5+26.8 27.0+28.0 0.91

APACHE Il=Acute Physiology and Chronic Health Evaluation Il, BMI=body mass index, CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, DM=
diabetes mellitus, ICU=intensive care unit, IQR =interquartile range, Mi=myocardial infarction, OHCA = out-of-hospital cardiac arrest, PVD = peripheral vascular disease, SD=standard deviation.

“Based on independent ¢ test.
TBased on chi-square test.
*Based on Mann-Whitney U test.

3.1. Baseline characteristics

Participants’ demographic and clinical characteristics are shown
in Table 1. Baseline characteristics are presented for all
participants (N=151) and for the subsets of participants who
were older (n=79; mean age=75.0+6.5 years) and younger (n=
72; 50.5+£9.9 years old).

Overall, the majority of participants was male and had been
intubated for 8.4+6.8 days with a 7.5 Fr. endotracheal tube.
Except for age and years of education, older and younger
participants did not differ significantly in sex, marital status,
tobacco use, admission diagnosis, Charlson index, APACHE II
score, admission BMI, endotracheal tube size, and length of
intubation, ICU, and hospital stays. Notably, this critically ill

sample presented with high comorbidities; 12.6% had CHF,
42.4% had DM, 17.9% had CKD, and 17.9% had solid tumors.
Specifically, the younger and older groups had comparable
prevalence rates for most comorbidities, except for peripheral
vascular disease (38.9% vs 68.4%, respectively), chronic
obstructive pulmonary disease (2.8% vs 22.8%, respectively),
and liver disease (19.4% vs 7.6%, respectively).

3.2. PSD and oral intake levels

Postextubation swallowing dysfunction affected 61.7% of our
sample. Despite recovery being noted in the first week after
extubation, 30.4%, 12.0%, and 10.9% of participants still failed
to pass the BSE at 7, 14, and 21 days postextubation, respectively
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Swallowing dysfunction and resuming total oral intake postextubation.

Participants, no. (%)

All <64 yrs >65 yrs P
Days to pass BSF, median +IQR" 40+75 3.0+6.0 50+11.0 0.006
Failure rate at day 2, n (%) 92/149 (61.7) 38/70 (54.3) 54/79 (68.4) 0.1
Failure rate at day 7, n (%) 41/135 (30.4) 13/65 (20.0) 28/70 (40.0) 0.01
Failure rate at day 14, n (%)* 14117 (12.0) 3/56 (5.4) 11/61 (18.0) 0.04
Failure rate at day 21, n (%)" 12/110 (10.9) 2/52 (3.9) 10/58 (17.2) 0.03
Days to total oral intake, median +IQR" 40+7.0 3.0+5.0 50+9.0 0.003
Failure rate at day 2, n (%) 99/149 (66.4) 41/70 (58.6) 58/79 (73.4) 0.06
Failure rate at day 7, n (%) 47/135 (34.8) 17/65 (26.2) 30/70 (42.9) 0.04
Failure rate at day 14, n (%)" 201117 (17.1) 5/56 (8.9) 15/61 (24.6) 0.03
Failure rate at day 21, n (%)" 17/110 (15.5) 3/52 (5.8) 14/58 (24.1) 0.008
NG-dependent at day 21, n (%)" 17/110 (15.5) 3/52 (5.8) 14/58 (24.1) 0.008

BSE =bedside swallow evaluation, NG =nasogastric tube.
P value <0.05.
" P value<0.01.

(Table 2). Longitudinally, participants took a median of 4.0 days
(IQR 7.5) to pass the BSE. For oral intake levels, participants took
a median of 2.0 days (IQR 3.0) to try water. Total oral intake (of
a single consistency) was resumed a median of 4.0 days (IQR 7.0)
after extubation. Notably, time to total oral intake was highly
correlated with time to pass the BSE (Pearson r=0.89, P <0.001).
Furthermore, specific comorbid conditions were not associated
with higher rates of PSD at 2, 7, 14, and 21 days postextubation,
except for participants with solid tumors (results not shown).
Compared with overall PSD incidences, consistently higher rates
of PSD over time were experienced only by participants with solid
tumors. However, our results cannot be compared with those of
other studies because the association of comorbidities with
pathology is understudied.

For the age effect, 68.4% of older participants (n=354) versus
54.3% of younger participants (n=38) failed to drink 50mL
water without choking, wet voice, or slow in swallow (Table 2).
The difference, at 2 days postextubation, was not significant (P =
0.11). The gap, however, became greater as time passed. BSE
failure rates were significantly higher for older participants at
subsequent time points (40.0% vs 20.0%; 18.0% vs 5.4%; and
172% vs 3.9% by 7, 14, and 21 days postextubation,
respectively). Longitudinally, the median time to pass the BSE
was significantly longer for older participants than for their
younger counterparts (5.0 vs 3.0 days; P=0.006).

For oral intake, older participants took a median of 5.0 days
(IQR 9.0) to resume total oral intake, whereas the younger group
took a median of 3.0 days (IQR 5.0; P=0.003). At 21 days after
extubation, 24.1% of older participants (n=14) had prolonged
PSD, committing them to feeding-tube dependence, whereas only
5.8% of younger participants (n=3) did so.

Moreover, the Charlson index and length of intubation were
significantly correlated with time to resume total oral intake
(Pearson r=0.31 and 0.25, respectively), suggesting the need to
adjust for these 2 confounding factors. Indeed, with adjustment
for participants’ Charlson index and length of intubation, older
participants’ trajectory for recovery of oral intake levels was
significantly longer (GEE, P<0.001) than that for younger
participants (Fig. 2).

4. Discussion

Postextubation swallowing dysfunction was prevalent in our
participants, affecting 61.7% within 48 hours postextubation.

Our finding of 61.7% for PSD incidence with prolonged
intubation is at the higher end of previous studies, which ranged
from 10% to 67.5%, hovering around 50%, despite different
timing and methods (assessed instrumentally or by the BSE) of
evaluation. 1381222231 Thjg difference might be due to our
sample being older (mean age =63.4 years with 52.3% being >65
years). We also found that such swallowing dysfunctions were
prolonged and that age was associated with higher rates of PSD at
7,14, and 21 days after extubation, longer times to resume total
oral intake, and subsequent tube-feeding dependence. Thus, PSD
recovery is not spontaneous, particularly for patients aged 65
years and older. Our results raise 2 points of interest.

First, PSD is prolonged even at 21 days after extubation. At the
end of follow-ups, 15.5% of our sample had prolonged PSD and
were still unable to resume total oral intake, committing them to
feeding-tube dependence. Our findings are similar to those of 3
studies.'>'3** For example, 33.9% of 254 cardiac surgery
patients had a quick recovery, but 8.3% with an average age of
64.5 years and intubated for 4.8 days required >10 days to
resume total oral intake after extubation."?! Similarly, 29%
of 446 ICU patients (some were intubated <48hours) had
prolonged PSD at hospital discharge."! Recently, 21.6% of 37
ICU survivors were reported to still be unable to resume total oral
intake 4 months after ICU admission.'**! Since recovery is not
spontaneous, swallowing and intake therapeutics are clinical
priorities. Future studies are warranted to test whether oral motor

25.0

20.0 l

15.0

<65 yr

I
10.0 B>65yr

Days Postextubation

5.0

0.0
FOIS Level

-5.0

Figure 2. Trajectories of oral intake level per postextubation day between age
groups. FOIS level 1: nothing by mouth; FOIS level 4: total oral diet of a single
consistency; FOIS level 7: multiple food consistencies without specific food
limitations. Curves differ significantly by generalized estimating equation
analysis, after adjusted for Charlson index and length of intubation (P < 0.001).
FOIS, Functional Oral Intake Scale.
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exercise, postural changes, and dietary texture modification can
reduce time needed to recover from PSD.

Second, PSD incidence within 48 hours of extubation did not
significantly differ between older and younger participants
(68.4% vs 54.3%; P=0.11). Rather, age mattered in PSD
recovery and its rates at 7, 14, and 21 days postextubation. The
difference in PSD rates between older and younger participants
became even greater as time passed. Our finding might partially
explain why previous cross-sectional studies had inconsistent
findings on age as a risk factor. Age might not matter for PSD
incidence right after extubation, but it matters significantly as
time passes. Indeed, older participants took significantly more
time than younger participants to pass the BSE (5.0 vs 3.0 days)
and to resume total oral diet with a single consistency (5.0 vs 3.0
days).

Why age matters in the time needed to recover is not fully
understood. It may be due simply to less capacity for
compensation or reduced cognitive reserves with older age.
Specifically, neurogenic and myogenic factors might contribute
to a prolonged recovery of PSD in older patients. For example,
delayed swallow response in older patients is related to neural
alteration that prolongs responses to pharyngeal reconfigura-
tion and increases oropharyngeal residue.””! Weak muscular
tongue strength caused by sarcopenia (age-related muscle
wasting) may impair bolus propulsion, thus reducing swallow-
ing efficacy.!*’!

Nevertheless, recovery (passing the BSE and resuming total
oral intake) reached a plateau by 7 days after extubation,
especially for younger participants. Even for older participants,
little improvement was noted 14 days after extubation. We
therefore would recommend that 7 to 14 days postextubation, if
not earlier, patients who cannot pass the BSE or resume total oral
intake should be referred for possible swallowing or intake
therapeutics. Furthermore, whether this PSD is due to oral
intubation or disease severity and whether recovery was
complicated by sarcopenia?®?”! should be further investigated.
More study is also suggested to determine whether interventions
can reduce rates of PSD and time needed to resume total oral
intake postextubation.!28-30!

4.1. Study limitations

This study’s strengths are its prospective design, and also its
evaluation of PSD and oral intake levels 21 days after
extubation in 151 participants who were orally intubated
>48 hours. Nevertheless, the study had important limitations.
First, our identification of PSD was based on the 50-mL water
BSE and not on a diagnostic gold standard such as video-
fluoroscopy of swallowing (VFS). This limitation is minimized
by the widespread use of the BSE to reliably identify swallowing
dysfunction in lieu of VFS-based clinical diagnosis.’>*! In
addition, given the exploratory nature of this study, we did not
use fiber endoscopy to identify postextubation-related vocal
palsy and test the pharyngeal reflex, all of which might have
helped to explain the PSD etiology and study findings. Second,
attrition by 21 days postextubation was 27% (n=41), including
10 patients who died, 15 who were reintubated, and 13 who
were discharged or transferred. Since data were not imputed,
inferences were conditional on patient survival. Third, the
sample was too small for more advanced subgroup analyses and
was limited by recruiting patients from 1 medical center with
exclusion criteria and by male predominance (64.2% males).
These factors might limit the generalizability of our findings.
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Studies are warranted to identify opportunities for better
prevention and management of PSD.

5. Conclusions

Postextubation swallowing dysfunction was common and
prolonged even for patients without prior swallowing difficulties
or known pathologies such as stroke or neuromuscular deficits.
Age matters in the time needed to recover. Nearly 1 in 4 older
participants (24.1%) undergoing oral endotracheal intubation
for 48 hours and longer had prolonged PSD, committing them to
feeding-tube dependence. In fact, PSD has been strongly linked
with poor patient outcomes, including pneumonia,!! reintuba-
tion, institutionalization, and death.['3%33 As a first step,
swallowing and oral intake should be monitored in the first 7 to
14 days postextubation to identify opportunities to manage PSD,
particularly for patients aged 65 years and older.
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