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Background & aims: Aspiration pneumonia (AP) is a public health concern among older adults. Previous
studies have reported the association between oral intake initiation within 48 h after hospital admission
and better in-hospital outcomes among patients with AP. We investigated the association between
initiation of oral intake within 24 h and in-hospital outcomes of older patients with AP undergoing
dysphagia rehabilitation.
Methods: This retrospective cohort study was conducted from April 2015 to September 2020. Door-to-
oral time (D2O) was defined as the time from hospital arrival to the first oral intake and was divided
into early (within 24 h), middle (between 24 and 48 h), and late (over 48 h). We examined the associ-
ations between D2O and in-hospital outcomes: discharge with oral intake (by logistic regression anal-
ysis), length of stay, and days from the first oral intake to discharge (by fitting the general linear models
with robust variance estimation).
Results: Among the 398 patients with AP, 142 (35.7%) were classified into early, 111 (27.9%) into middle,
and 145 (36.4%) into late groups. Compared with the late group, we found insufficient evidence that early
D2O was associated with a greater likelihood of discharge with oral intake (adjusted odds ratio ¼ 1.09;
95% confidence interval [95% CI]: 0.50 to 2.38). The early group was associated with a shorter length of
stay (adjusted length difference [aLD] ¼ �7.14 days; 95% CI: �10.80 to �3.42) but not with shorter days
from first oral intake to discharge (aLD ¼ �3.34 days; 95% CI: �6.91 to 0.24).
Conclusions: While D2O within 24 h among patients with AP was not associated with a decreased
likelihood of discharge with oral intake, it was associated with a shorter length of stay. To improve
outcomes without compromising the quality of AP care, early oral intake should be decided based on
careful swallowing function assessment.

© 2022 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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1. Introduction

Aspiration pneumonia (AP), which is considered a public health
problem in the older adult population, is a pathophysiology-based
diagnosis determined by inflammatory findings in the lungs as
well as an apparent and strongly suspected aspiration, or presence of
dysphagia [1]. Among older adults, pneumonia is the fifth leading
cause of death, and AP accounts for more than 70% of all cases of
pneumonia [2,3]. Initiation of oral intake is an integral part of the
management of hospitalized patients with AP, and thus swallowing
lism. All rights reserved.
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function assessment and dysphagia rehabilitation, which generally
consists of positioning for feeding and swallowing exercises [4], are
recommended by the Japanese guidelines for nursing and
healthcare-associated pneumonia [5,6]. In addition, early oral intake
initiation has receivedmuch attention and has been studied in terms
of in-hospital outcomes [7e10]. However, it remains unclear as to
how soon oral intake should be initiated in patients with AP.

Initiation within 48 h has been linked to shorter treatment
duration and a higher likelihood of discharge with oral intake
[7e9]. Specifically, the association of initiation of oral intake within
48 h with higher likelihood of discharge with oral intake [8,9] and
shorter length of stay [8,9], and the association between initiation
of oral intake within 48 h with or without dysphagia rehabilitation
and maintained swallowing function [7] were reported. However,
one of these studies failed to isolate the effect of dysphagia reha-
bilitation [7]. Moreover, the other two did not measure the swal-
lowing function at the beginning of treatment, which is an
important confounding factor [8,9]. In terms of the practice pattern
in Japan, no oral intake until day 2 of admission has been reported
at 20% through a nationwide medical claims database study con-
ducted from January 2013 to December 2018 [11]. At our hospital,
we attempted to initiate oral intake within 24 h among patients
with AP as a component of multidisciplinary care. Clarifying the
association between initiation within 24 h and in-hospital out-
comes will provide medical staff with the information they needed
on how early oral intake should be started, and will serve as a
baseline to assess the need for weekend dysphagia rehabilitation in
shortening the fasting time.

This study aimed to examine whether initiation of oral intake
within 24 h is associated with better in-hospital outcomes among
older adult patients with AP undergoing dysphagia rehabilitation.
The selected in-hospital outcomes of interest were discharge with
oral intake, length of stay, and the number of days from the initi-
ation of oral intake to discharge. We hypothesized that oral intake
within 24 h is associated with an increase in discharges with oral
intake and a reduction in both length of stay and the number of
days between initial oral intake and discharge.

2. Methods

2.1. Study design and setting

This was a retrospective cohort study conducted fromApril 2015
to September 2020 at the Department of General Medicine of
Shirakawa Kosei General Hospital, an academic teaching center in
Fukushima, Japan. The hospital is located in the southern part of
Fukushima Prefecture and is the general hospital covering 190,000
residents. Patients with aspiration pneumonia are typically treated
in the Department of General Medicine.

2.2. Participants

The patients were eligible if they were (1) over 65 years old, (2)
diagnosedwith AP as the primary disease, (3) and hospitalizedwith
fasting due to a high risk of re-aspiration. The diagnosis of aspira-
tion pneumonia was determined according to the diagnostic
criteria of the Japanese Respiratory Society: in addition to the
finding of pneumonia, theremust be clear evidence of aspiration, or
aspiration confirmed by sputum suction, or clinical dysphagia.
Clinical dysphagia was confirmed by history taking such as choking
while eating [5,6,12]. Pneumonia was confirmed by new lung in-
filtrations on chest radiography or computed tomography, fever,
elevated white blood cell count or C-reactive protein level, and
upper respiratory tract symptoms, such as the presence of sputum
[5,6]. During the study period, 579 patients who met the inclusion
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criteria were registered. Exclusion criteria were as follows: having
undergone mechanical ventilation immediately after admission
(n ¼ 72), having undergone nasogastric intubation or gastrostomy
prior to or upon admission (n ¼ 46), and being incapable of oral
intake until discharge (n ¼ 63) (Fig. 1). A total of 398 patients were
subsequently included in this study.

In addition to antimicrobial therapy, all patients with AP
received dysphagia rehabilitation from a speech therapist (ST) and
physical rehabilitation from a physiotherapist a few days after their
hospitalization [13,14]. The dysphagia rehabilitation program con-
sisted of positioning for feeding, food texture modification, and
swallowing exercises [13]. The treating physician determinedwhen
to resume oral intake, taking into account the results of the swal-
lowing function assessed by the ST. The dysphagia rehabilitation
program continued until the ST and the attending physician eval-
uated that the patient could have oral intake for consecutive days or
the discharge date in the middle of the rehabilitation program.

2.3. Ethics

This study was conducted in accordance with the Japanese
Ethical Guidelines for Medical and Health Research involving Hu-
man Subjects, and the protocol was approved by the ethics com-
mittees of Shirakawa Kosei General Hospital (Hakurin19-023) and
Fukushima Medical University (Ippan2020-097). All patients pro-
vided written consent for the study.

2.4. Exposure: door-to-oral time

We defined the time from hospital arrival to the first oral intake
as D2O. The hospital arrival timewas defined as the earliest recorded
time during each patient's presentation to the hospital. The time to
resume eating was determined as 8:00 a.m. for breakfast, noon for
lunch, and 6:00 p.m. for dinner. As earlier studies examined D2O
durations of less than 48 h [7e9] and our interest was D2O within
24 h, D2O was categorized into the following groups: early (within
24 h), middle (24e48 h), and late (after 48 h). The presence or
absence of oral intake was identified from the progress chart of the
electronic medical record entered by the nurses in charge of the
patients. Confirmation of oral intake was limited to a record of
nutritional intake. For example, a caloric jelly was included, whereas
thickened water was not. A meal related to the first oral intake was
decided after consultation among the attending physician, ST and
nurse, and it was selected from regular to texture-modified meals
such as blended or pureed according to the patient's swallowing
function. Neither degree of caloric nor volume intake per meal was
considered to define the oral intake. If intake was nutritionally
inadequate after initiation of oral intake, up to three oral formulas of
200e300 kcal per product could be provided per day.

2.5. Outcomes (endpoints)

The primary outcome was discharge with oral intake, defined
as at least one oral intake without tube or intravenous feeding at
discharge. We also evaluated the secondary outcomes of length of
stay and number of days from the first oral intake to discharge.
These outcomes were determined a priori, and the primary
outcome and length of stay have been used as clinical outcome
measures in previous studies [8,9]. Length of stay was defined as
the number of days from the date of admission to the date of
discharge. The number of days from the first oral intake to
discharge was defined as those from the date of the first oral
intake to the date of discharge, with the day of the first oral intake
counted as one day. Since information on admission and discharge



Patients over 65 years with suspected AP admitted with fasting 
(n = 579)

Ventilated (n = 72)

398 patients included

Nasogastric or gastrostomy tube (n = 46) 

Could not eat orally until discharge (n = 63)

Fig. 1. Flow diagram of the study patients. AP, aspiration pneumonia.
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is immediately recorded in the electronic medical record, the
length of stay is accurate.
2.6. Measurements of covariates

All patient data were extracted from the hospital's single elec-
tronic medical record system (HOPE EGMAIN-GX, Fujitsu, Tokyo,
Japan) and entered into a data sheet by a physician researcher (K.K).
Age, sex, Charlson Comorbidity Index (CCI), presence of dementia,
body temperature, serum albumin level, bodymass index (BMI), and
CURB-65 score (confusion, urea nitrogen, respiratory rate, blood
pressure, age 65 years and older) on admission were recorded. The
CURB-65 score reflects the severity of pneumonia and ranges from
0 to 5 points [15]. It is obtained from the summation of new-onset
confusion, blood urea nitrogen > 19 mg/dL, respiratory rate > 30
breaths per minute, systolic blood pressure < 90 mmHg or
diastolic < 60 mmHg, and age > 65 years. Activities of daily living
(ADL) were evaluated by physical therapists using the Barthel index
within a few days of admission [16]. Swallowing function was
assessed by STs using awater swallowing test (WST). To conveniently
perform the WST, single sips were employed [17]. Specifically, an
examiner pours 3 mL of water into the bottom of a patient's mouth
and asks him/her to swallow. If the patient was capable, he/she
would perform two additional repetitive swallows. This performance
was classified into five levels: unable to swallowwith choking and/or
breathing difficulty (1 point), able to swallow with breathing diffi-
culty (2 points), able to swallowwith choking and/orwet hoarseness
(3 points), able to swallow without choking or wet hoarseness (4
points), and able to swallow and additional swallowing twice in 30 s
(5 points). Both the Barthel index and WST results were appraised
before or on the date of the first oral intake. Weekend admission
defined as non-business weekends and holidays was also recorded.
2.7. Statistical analysis

Descriptive statistics were calculated for all variables. Means
and standard deviations were calculated for continuous and or-
dered categorical variables, and frequencies and percentages were
calculated for dichotomous variables. A histogramwas constructed
to describe the distribution of D2O. To examine the association
between D2O and discharge with oral intake, logistic regression
models were fitted with the late group as the reference, both
adjusted and unadjusted for age, sex, WST result, CURB-65 score
[7,8], serum albumin level [8,18], CCI [11], Barthel index [11], and
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BMI [18]. Subsequently, length differences (days) for secondary
outcomes (length of stay and length of time from first oral intake to
discharge) by D2Owere estimated using general linearmodels with
robust variance estimation, with the late group as a reference,
unadjusted and adjusted for the aforementioned covariates,
respectively. In addition, a general linear model with robust vari-
ance estimation was also fitted to examine factors affecting length
differences (hours) for D2O as an exploratory analysis. Chosen
covariates included age, sex, CURB-65 [19,20], body temperature
[20], serum albumin level [20], WST result [20], Barthel index
[11,19], dementia [11,19], CCI score excluding the dementia
component [11], BMI [11,19], and weekday admission [21]. The
rationale for inclusion of weekday hospitalizationwas based on the
clinical importance for the commencement of oral intake. Addi-
tionally, we chose robust standard errors estimation because it can
accommodate the skewness of the distribution of continuous var-
iables, such as the length of stay and medical costs. Multiple
Imputation by Chained Equations was used to impute the missing
data. Twenty imputations were performed. A two-tailed p-value
<0.05was considered statistically significant. All statistical analyses
were performed using Stata/SE version 15 (Stata Corp., College
Station, TX, USA).
3. Results

A total of 398 patients were included in the study, and their
characteristics are shown in Table 1. They were classified into the
early (35.7%, n ¼ 142), middle (27.9%, n ¼ 111), and late (36.4%,
n ¼ 145) groups. Patients in the early group were younger and had
better swallowing function and ADL. Pneumonia severity based on
the CURB-65 score in the early group was milder than that in the
two other groups. D2O was non-normally distributed with a me-
dian value of 29.8 h (20.6e68.4 h) (Fig. S1). Factors found to be
significantly associated with D2O were CURB-65 score (adjusted
length difference [aLD] ¼ 14.99 h; 95% confidence interval [‘CI’]:
9.06 to 20.91), ADL assessed by Barthel index (aLD ¼ �0.25 h; 95%
CI: �0.48 to �0.01), and dementia (aLD ¼ 18.69 h; 95% CI: 7.46 to
29.91) (Table S1).

Discharge with oral intake was achieved in 126 patients (89%) in
the early group, 95 (86%) in the middle group, and 113 (78%) in the
late group. Discharge with oral intake was significantly associated
with early D2O in the univariate analysis (odds ratio [OR] ¼ 2.23;
95% CI: 1.16 to 4.28). However, after multivariate adjustment, no
significant associationwas noted (adjusted OR [aOR]¼ 1.09; 95% CI:



Table 1
Patient characteristics and in-hospital outcomes.

Variables Early (n ¼ 142) Middle (n ¼ 111) Late (n ¼ 145)

Age (SD) 86.5 (7.1) 87.3 (7.2) 88.1 (6.9)
Male (%) 80 (56) 60 (54) 81 (56)
WST result (SD) 4.0 (0.6) 3.9 (0.5) 3.6 (0.6)
Missing, n 19 28 38

Weekend admission (%) 60 (42) 38 (34) 58 (40)
Body temperature (SD, �C) 37.6 (0.98) 37.5 (1.5) 37.5 (1.3)
CURB-65 score 2.1 (0.9) 2.4 (1.0) 3.0 (0.9)
Missing, n 9 10 13
Confusion (%) 72 (51) 74 (71) 110 (80)
Missing, n 2 7 7
Blood urea nitrogen (SD, mg/dL) 21.5 (9.7) 24.0 (17.3) 28.4 (17.4)
Missing, n e e 1
Respiratory rate (SD, per minute) 23 (6) 24 (5) 25 (7)
Missing, n 9 5 8
Systolic blood pressure (SD, mmHg) 132 (28) 129 (28) 124 (26)
Missing, n e 1 e

Diastolic blood pressure (SD, mmHg) 74 (17) 73 (16) 71 (18)
Missing, n e 1 1

Serum albumin level (SD, g/dL) 3.1 (0.5) 3.1 (0.5) 3.1 (0.6)
Missing, n 13 17 14

CCI (SD) 2.2 (1.5) 2.4 (1.6) 2.5 (1.5)
Dementia (%) 89 (62.7) 73 (65.8) 114 (78.6)

Barthel index (SD) 21.1 (25.7) 12.3 (17.5) 6.0 (14.7)
Missing, n 59 49 39

BMI (SD) 20.0 (3.5) 19.9 (3.5) 19.8 (3.9)
Missing, n 47 31 45

Data are presented as mean (SD) or frequency (%). BMI, bodymass index; CCI, Charlson comorbidity index; CURB-65, confusion, urea nitrogen, respiratory rate, blood pressure,
age 65 years and older; SD, standard deviation; WST, water swallowing test.
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0.50 to 2.38) (Fig. 2). In comparison, age (aOR¼ 0.94; 95% CI: 0.90 to
0.99), male sex (aOR ¼ 0.33; 95% CI: 0.17 to 0.64), swallowing
function assessed by WST (aOR ¼ 1.97; 95% CI: 1.0004 to 3.87), and
serum albumin level (aOR ¼ 1.92; 95% CI: 1.01 to 3.65) were asso-
ciated with discharge with oral intake (Table 2).

Early D2O was significantly associated with a shorter length of
stay after adjusting for confounders (aLD ¼ �7.14 days; 95%
CI: �10.80 to �3.42) (Fig. 2, Table 3).

Although the days from first oral intake to discharge were
significantly associated with early D2O in the univariate analysis
(LD ¼ �4.09 days; 95% CI: �7.35 to �0.84), this association was not
Fig. 2. Association between the door-to-oral time (D2O) and in-hospital outcomes. Red squa
score, serum albumin level, CCI, Barthel index, and BMI. The vertical axis of (A) indicates odd
indicate 95% confidence intervals. D2O is divided into three categories: Late (after 48 h), w
estimated using logistic regression models. Length differences were estimated using gener
pretation of the references to color in this figure legend, the reader is referred to the Web
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significant in the multivariate analysis (aLD ¼ �3.34 days; 95%
CI: �6.91 to 0.24) (Fig. 2, Table 4).

4. Discussion

In this study, we found insufficient evidence for D2Owithin 24 h
being associatedwith an increased likelihood of dischargewith oral
intake and the number of days from first oral intake to discharge;
whereas, it was associated with a shorter length of stay.

This study differed from previous studies regarding the associ-
ation between D2O and discharge with oral intake. Others have
res: unadjusted models. Blue circles: models adjusted for age, sex, WST result, CURB-65
s ratio (OR). The vertical axes of (B) and (C) indicate length difference (days). Error bars
hich is the reference category, middle (24e48 h), and early (within 24 h). ORs were

al linear models with robust variance estimation. aOR: adjusted odds ratio. (For inter-
version of this article.)



Table 2
Association between door-to-oral time and discharge with oral intake.

Variables Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value

Door-to-oral time
Early 2.23 (1.16 to 4.28) 0.016 1.09 (0.50 to 2.38) 0.834
Middle 1.68 (0.87 to 3.25) 0.122 1.10 (0.52 to 2.34) 0.798
Late Reference Reference

Age (per 1 year older) 0.94 (0.90 to 0.99) 0.018
Male 0.33 (0.17 to 0.64) 0.001
WST result 1.97 (1.0004 to 3.87) 0.050
CURB-65 score (per 1 point higher) 0.80 (0.57 to 1.13) 0.208
Serum albumin level (per 1 g/dL higher) 1.92 (1.01 to 3.65) 0.046
CCI (per 1 point higher) 0.95 (0.79 to 1.14) 0.572
Barthel index (per 1 point higher) 1.04 (0.99 to 1.10) 0.132
BMI (per 1 kg/m2 higher) 1.07 (0.97 to 1.20) 0.182

Logistic regression analysis was performed to estimate odds ratios with and without adjustment for age, sex, WST result, CURB-65 score, serum albumin level, CCI, Barthel
index, and BMI. BMI, body mass index; CCI, Charlson comorbidity index; CI, confidence interval; CURB-65, confusion, urea nitrogen, respiratory rate, blood pressure, age 65
years and older; OR, odds ratio; WST, water swallowing test. The parentheses indicate the units of the continuous variables for the presented odds ratios.

Table 3
Association between door-to-oral time and the length of stay.

Variables Unadjusted length difference,
days (95% CI)

p-value Adjusted length difference,
days (95% CI)

p-value

Door-to-oral time
Early �8.14 (�11.47 to �4.80) <0.001 �7.14 (�10.80 to �3.42) <0.001
Middle �4.60 (�8.66 to �0.54) 0.026 �4.14 (�8.27 to �0.02) 0.049
Late Reference Reference

Age (per 1 year older) �0.0004 (�0.23 to 0.22) 0.997
Male 0.28 (�2.95 to 3.52) 0.863
WST result (per 1 point higher) �0.64 (�3.85 to 2.58) 0.695
CURB-65 score (per 1 point higher) �0.80 (�2.39 to 0.79) 0.323
Serum albumin level (per 1 g/dL higher) �3.03 (�6.10 to 0.05) 0.054
CCI (per 1 point higher) �0.15 (�1.10 to 0.81) 0.764
Barthel index (per 1 point higher) �0.10 (�0.20 to �0.004) 0.041
BMI (per 1 kg/m2 higher) �0.30 (�0.78 to 0.18) 0.223

General linear models with robust standard estimation were fitted to estimate length differences with and without adjustment for age, sex, WST result, CURB-65 score, serum
albumin level, CCI, Barthel index, and BMI. BMI, bodymass index; CCI, Charlson comorbidity index; CI, confidence interval; CURB-65, confusion, urea nitrogen, respiratory rate,
blood pressure, age 65 years and older; WST, water swallowing test. The parentheses indicate the units of the continuous variables for the presented length differences.

Table 4
Association between door-to-oral time and days from first oral intake to discharge.

Variables Unadjusted length difference,
days (95% CI)

p-value Adjusted length difference,
days (95% CI)

p-value

Door-to-oral time
Early �4.09 (�7.35 to �0.84) 0.014 �3.34 (�6.91 to 0.24) 0.067
Middle �1.29 (�5.27 to 2.69) 0.524 �0.99 (�5.04 to 3.07) 0.633
Late Reference Reference

Age (per 1 year older) 0.02 (�0.20 to 0.24) 0.861
Male 0.36 (�2.84 to 3.57) 0.824
WST result (per 1 point higher) �0.28 (�3.41 to 2.86) 0.861
CURB-65 score (per 1 point higher) �0.94 (�2.52 to 0.64) 0.245
Serum albumin level (per 1 g/dL higher) �3.00 (�5.97 to �0.28) 0.048
CCI (per 1 point higher) �0.15 (�1.09 to 0.80) 0.763
Barthel index (per 1 point higher) �0.10 (�0.19 to �0.002) 0.045
BMI (per 1 kg/m2 higher) �0.30 (�0.77 to 0.18) 0.222

General linear models with robust standard estimation were fitted to estimate length differences with and without adjustment for age, sex, WST result, CURB-65 score, serum
albumin level, CCI, Barthel index, and BMI. BMI, bodymass index; CCI, Charlson comorbidity index; CI, confidence interval; CURB-65, confusion, urea nitrogen, respiratory rate,
blood pressure, age 65 years and older; WST, water swallowing test. The parentheses indicate the units of the continuous variables for the presented length differences.
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shown a beneficial association between initiation within 48 h of
admission and discharge with oral intake [8,9]. Although previous
studies showed the association between early initiation of oral
intakes and discharge with oral intake, they did not include swal-
lowing function at the beginning of treatment as a confounding
factor. Indeed, swallowing function measured byWST was found to
be independently associated with discharge with oral intake. Thus,
it is not proper to conclude a causal relationship between early
initiation of oral intake and discharge with oral intake without
2223
adjusting for this crucial confounding factor. In this perspective, our
study is the first to adjust for swallowing function at the beginning
of treatment assessed using WST.

This study found that the early group (D2O within 24 h) was
associated with a shorter length of stay. A similar association was
seen in the middle group (D2O of 24e48 h). These findings are
consistent with those of previous studies in Japan [8,9] However,
previous studies failed to examine whether D2O within 24 h was
associated with a shorter length of stay after initiation of oral
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intake. Based on the insufficient evidence in our study, we specu-
late that the shortening of the total length of stay is partly due to
the shortening of D2O itself. Another explanation is the possibility
of an inadequate sample size. Future studies should be conducted
to explore this further.

Our results have several implications for the public as well as
medical staff. First, our results inform healthcare professionals that
early initiation of oral intake does not lead to poor in-hospital
outcomes after careful swallowing function assessment. Although
the median D2O in this study was 29.8 h, a nationwide medical
claims database study showed amedian D2O of 4 days in Japan [11].
This discrepancy may be explained by the concern that Japanese
physicians are hesitant to initiate early oral intake for fear of re-
aspiration and recurrence of AP [7,21]. However, considering the
fact that positive associations between swallowing function with
shorter D2O and greater likelihood of discharge with oral intake,
our study shows the importance of early assessment to guide
decision-making rather than the time of initiation of the oral intake
itself. Therefore, policies and smooth collaboration with attending
physicians are necessary to allow STs to perform early evaluation.
Second, our results suggest that early initiation of oral intake can
ease the public burden by reducing the length of stay, as longer
hospitalization periods require more medical resources.

This study has some limitations. First, while our sample size is
the same as that of previous studies [7e9], it is not sufficiently large
to demonstrate the positive association between D2O and
discharge with oral intake. Calculated by assuming an a error of
0.05 and the rates for discharge with oral intake of 89% and 78%
within 24 h and 48 h or more, respectively, the power of the study
would be 0.653, which may indicate an inadequate statistical po-
wer. Therefore, further research with a larger sample size is needed
to determine the presence or absence of the association. Second,
the accuracy of the documentation of oral intake entered into the
electronic medical record by the nurses is unknown. However, the
documentation of feeding on a progress chart is a common practice
of the nursing workforce. Moreover, our findings may not apply to
other acute care settings where STs are unavailable, as oral intake
initiationwas determined based on the objective assessment of a ST
in our study. Nonetheless, one strength of this study is the ac-
commodation of all previously reported confounding factors used
in the multivariate analyses, in addition to the application of a
suitable statistical method to examine the association between
D2O and length of stay.

In conclusion, we found that after careful evaluation of swal-
lowing function, D2O within 24 h was not associated with
discharge with oral intake or the number of days from first oral
intake to discharge. However, it was associated with a shorter
length of stay. Further research is needed to determine the
appropriate timing of oral intake initiation in patients with AP.
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