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Abstract 

Background Long-term hospital stay is associated with functional decline in patients with pneumonia, especially 
in the elderly. Among elderly patients with pneumonia, aspiration pneumonia is a major category. Clinical definition 
is usually used because it can occur without apparent aspiration episodes. It is still not clear whether a long-term 
hospital stay is due to aspiration pneumonia itself caused by underlying oropharyngeal dysfunction or simply due 
to functional decline in elderly patients with multiple comorbidities during acute infection. The aim of this study 
is to identify whether clinically defined aspiration pneumonia itself was associated with a long-term hospital stay.

Methods A prospective observational study on community-acquired (CAP) or healthcare-associated pneumo-
nia (HCAP) was conducted from January 2012 through January 2014. Aspiration pneumonia was clinically defined 
as pneumonia not only occurring in patients after documented aspiration episodes, but also occurring in those 
with underlying oropharyngeal dysfunction: chronic disturbances of consciousness and/or chronic neuromuscular 
diseases. We defined thirty-day hospital stay as a long-term hospital stay and compared it with logistic regression 
analysis. Potential confounders included age, sex, HCAP, body mass index (BMI), long-term bed-ridden state, heart 
failure, cerebrovascular disorders, dementia, antipsychotics use, hypnotics use, and CURB score which is a clinical 
prediction tool used to assess the severity, standing for; C (presence of Confusion), U (high blood Urea nitrogen level), 
R (high Respiratory rate), and B (low Blood pressure). In a sub-analysis, we also explored factors associated with long-
term hospital stay in patients with aspiration pneumonia.

Results Of 2,795 patients, 878 (31.4%) had aspiration pneumonia. After adjusting potential confounders, the aspira-
tion pneumonia itself was significantly associated with long-term hospital stay (adjusted odds ratio 1.44; 95% con-
fidence interval 1.09—1.89, p < 0.01), as were higher age, male sex, high CURB score, HCAP, low BMI, heart failure, 
cerebrovascular disease, and antipsychotics use. Sub-analysis revealed factors associated with long-term hospital stay 
in the aspiration pneumonia, which included male sex, and multi-lobar chest X-ray involvement.
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Background
Pneumonia is one of the most common clinical syn-
dromes and an important public health issue with seri-
ous personal and economic ramifications. Pneumonia is 
currently the third leading cause of mortality in Japan. 
There are several clinical classifications of pneumo-
nia based on setting, clinical characteristics, causative 
microbes, and prognosis [1]. Aspiration pneumonia is a 
distinct and clinically useful category of this disease. This 
condition is defined as an acute lung infection that devel-
ops in response to significant aspiration of oropharyn-
geal or upper gastrointestinal contents [2]. However, it 
is sometimes difficult to prove the evidence of aspiration 
in patients with pneumonia. One previous study used 
the definition of aspiration pneumonia as pneumonia 
associated with either witnessed aspiration or risk fac-
tors for aspiration and showed that as many as 23% of 
community-acquired pneumonia (CAP) were aspiration 
pneumonia [3]. Likewise, another study used the defini-
tion of pneumonia in patients with a predisposition to 
aspiration and indicated that up to 60% of hospitalized 
patients with CAP were found to have aspiration pneu-
monia [4]. Therefore, aspiration pneumonia is often clini-
cally defined as pneumonia occurring in patients with 
risk factors for aspiration as well as that occurring after 
a witnessed aspiration episode [5]. As a result, clinically 
defined aspiration pneumonia is a familiar condition to 
most clinicians.

In recent years, hospitalization costs associated with 
aspiration pneumonia have been increasing in the United 
States [6]. Previous studies have revealed that a single 
episode of acute illness involving hospitalization can be 
accompanied by functional decline, deterioration in per-
formance of activities of daily living (ADL), and the need 
for long-term care [7–12]. A decline in capacity to per-
form ADL was particularly notable for elderly patients 
who were hospitalized due to lower respiratory infec-
tions [13]. Long-term hospital stay has been associated 
with functional decline [14] and can lead to a substan-
tial decrease in quality of life (QOL) [15, 16]. In this way, 
long-term hospital stay with aspiration pneumonia may 
also cause a large amount of medical expenses and lower 
the ADL and QOL of hospitalized patients.

It is still not clear whether a long-term hospital stay is 
simply due to functional decline in elderly patients with 

acute infection or rather due to pneumonia in patients 
with underlying oropharyngeal dysfunctions, which are 
the risk factors for aspiration. The answer to this ques-
tion can provide a better focus on specific rehabilitation 
strategies, such as swallowing training. Therefore, the 
goal of our study is to clarify whether or not aspiration 
pneumonia per se, the equivalent of pneumonia with 
underlying oropharyngeal dysfunction, represents an 
independent risk factor associated with long-term hospi-
tal stay. In this study, we defined aspiration pneumonia 
clinically and we conducted a prospective cohort study 
to identify the relationship between aspiration pneumo-
nia and long-term hospital stay among patients, includ-
ing a substantial number of elderly persons, with CAP 
or healthcare-associated pneumonia (HCAP). As a sub-
analysis, we explored the potential risk factors that might 
be independently associated with long-term hospital stay 
in the group of patients with aspiration pneumonia.

Method
Design and setting / study population
This research was performed as a part of a multicenter 
prospective study of adult pneumonia by Adult Pneu-
monia Study Group-Japan (APSG-J) [17]. The APSG-J 
study enrolled patients from four community-based hos-
pitals in Japan from September 2011 to January 2014. 
We collected information from the medical records of 
patients diagnosed with CAP and HCAP including age, 
sex, diagnosis of aspiration pneumonia, laboratory data, 
comorbidities, and measures of disease severity. Hospi-
tal physicians provided a clinical diagnosis that included 
the presence or absence of aspiration as indicated on the 
patient data form.

All hospitalized patients and outpatients aged 15 years 
or older were screened by hospital physicians; patients 
who met the standard case definition were identified. 
Patients who fulfilled all the following criteria were 
enrolled in the study: (1) age ≥ 15  years, (2) symptoms 
indicative of pneumonia (e.g., fever, cough, sputum, pleu-
ritic chest pain, and dyspnea), and (3) evidence of new-
onset pulmonary infiltrates on chest radiography and/or 
computed tomography scan films that were consistent 
with this diagnosis. All the enrolled cases were classi-
fied as CAP or HCAP according to the definitions in the 
American Thoracic Society (ATS) / Infectious Diseases 

Conclusions Clinically defined aspiration pneumonia itself was independently associated with long-term hospital 
stay. This result could potentially lead to specific rehabilitation strategies for pneumonia patients with underlying 
oropharyngeal dysfunction.
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Society of America guidelines [18, 19]. Patients diag-
nosed with HCAP were those who were hospitalized 
for ≥ 2 days in the preceding 90 days, who were residents 
of a nursing home or extended-care facility, those receiv-
ing home infusion therapy (including antibiotics) or who 
underwent chronic dialysis within 30  days of diagnosis, 
and those treated with home wound care or who have a 
family member diagnosed with multi-resistant patho-
gens. Patients who developed signs and symptoms within 
48  h after admission were diagnosed with hospital-
acquired pneumonia; these patients were excluded from 
this research study. Likewise, repeated episodes of pneu-
monia in a single patient within a 2-week period were 
regarded as a single episode.

Exposure
As mentioned earlier, defining aspiration pneumonia is 
challenging because it is often difficult to prove the evi-
dence of aspiration in patients with pneumonia and a 
significant proportion of patients have pneumonia due 
to so-called silent aspiration [20, 21]. Therefore, many 
studies used clinical definition: pneumonia occurring in 
patients with risk factors for aspiration as well as with 
aspiration episodes [22]. Accordingly, we defined aspi-
ration pneumonia as pneumonia not only occurring in 
patients after documented episodes of aspiration, but 
also occurring in those with underlying oropharyngeal 
dysfunction: chronic disturbances of consciousness and/
or chronic neuromuscular diseases [23–25]. As con-
founding factors for long-term hospital stay, we selected 
age, sex, a diagnosis of HCAP, CURB score, body mass 
index (BMI), long-term bed-ridden state, heart failure, 
cerebrovascular disorders, dementia, use of antipsychotic 
and use of hypnotic drugs. The confounding factors were 
selected as variables associated with both exposure and 
outcome based on previous studies and medical findings. 
Age is included in CURB65 [26], a severity classifica-
tion of pneumonia, and is known to be associated with 
risk of mortality [27]. Male sex was shown to be associ-
ated with high mortality among pneumonia patients 
[28]. We used the CURB score [29] excluding the age 
factor from CURB65 in order to adjust, more accurately 
the effect of age. CURB score is a clinical prediction tool 
used to assess the severity of CAP and guide the deci-
sion-making tool regarding the need for a hospital stay. 
CURB stands for; C (presence of Confusion), U (blood 
Urea nitrogen level ≥ 7 mmol/L), R (Respiratory rate > 30 
per minute), and B (Blood pressure < 90  mmHg in sys-
tole or ≤ 60 mmHg in diastole). The score is calculated as 
the summation of four findings with one point given for 
each finding present (range 0–4 points). The total score 
of these helps in determining the risk and severity of 
pneumonia. Higher scores indicate a greater likelihood of 

severe pneumonia [29]. The score of CURB 2 or higher 
is defined as severe pneumonia [29]. The HCAP [19, 
30], BMI [31] and ADL [32] have been associated with 
pneumonia-associated mortality; as such, we included 
these factors as potential confounders as a way to adjust 
for patient disease severity. The HCAP classification has 
recently been deleted from the guidelines. However, we 
consider this classification as a simple indicator for esti-
mating disease severity. A long-term bed ridden was 
adopted as a surrogate index for ADL. In comorbidity 
and drug, heart failure was shown to be a risk of mor-
tality in CAP patients [33] and cerebrovascular disorder 
[34], dementia [35], use of antipsychotic drugs [36], and 
use of hypnotic drugs [37] have all been associated with 
aspiration pneumonia in previous studies.

For sub-analysis, we sought to identify independent 
variables associated with long-term hospital stay due to 
aspiration pneumonia. We selected potential risk factors 
for long-term hospital stay that showed a significant dif-
ference in the univariate analysis between the aspiration 
pneumonia group and the other pneumonia group. For 
this analysis, the aforementioned factors were evaluated 
as potential independent variables, and long-term hospi-
tal stay was introduced as the dependent variable.

Outcomes
The primary outcome was a long-term hospital stay. 
We defined the long-term hospital stay as thirty-day or 
longer hospitalization. The term, thirty-day, was often 
used as the standard criterion regarding mortality and 
readmission in various studies.

In the sub-analysis, we aimed to explore the potential 
independent factors associated with long-term hospital 
stay in patients with aspiration pneumonia.

Statistical analysis
Baseline characteristics were presented using standard 
descriptive statistics, including means for age and labo-
ratory data, median with interquartile range (IQR) for 
other continuous variables and percentages for categori-
cal variables. For the primary outcome, adjusted odds 
ratio (AOR) and 95% confidence interval (CI) for the 
likelihood of having long-term hospital stay were esti-
mated using a multiple logistic regression model. In the 
logistic regression model, we adjusted for the clinically 
relevant potential confounding factors. As we could not 
feasibly neglect missing values for certain variables, we 
encoded these missing values as "unknown states" and 
included them in the analysis. This facilitated inclusion 
of all patients in the primary analysis. For the sub-anal-
ysis, we compared continuous variables between groups 
with a two-sample t-test or non-parametric Mann–Whit-
ney test and Fisher’s exact test was used to compare the 



Page 4 of 9Wakabayashi et al. BMC Pulmonary Medicine          (2023) 23:351 

participants’ clinical characteristics for categorical data. 
We performed logistic analysis in order to identify signif-
icant risk factors associated with long-term hospital stay 
in the aspiration pneumonia patient cohort. A p-value 
of < 0.05 was considered to be statistically significant. All 
analyses were performed with SPSS version 22.0 for Win-
dows (SPSS Inc, Chicago, IL, USA).

Ethical consideration
The study was conducted in accordance with the Guide-
line for Ethical Aspects in Epidemiological Study (Min-
istry of Health, Labour and Welfare, Japan 2008).  This 
study was approved by the Institutional Review Board 
of Tropical Medicine at Nagasaki University and the 
institutional review board of each participating hospital; 
Ebetsu City Hospital, Kameda Medical Centre, Chika-
mori Hospital, and Juzenkai Hospital. We used a stand-
ardized questionnaire form to provide patients and their 
guardians with necessary information. Written informed 
consent to participate in this study was obtained from 
participants or their guardians. Investigators maintain all 
patient-related datasets in password-protected systems 
and present the data in this manuscript while maintain-
ing the anonymity of the study participants.

Results
Baseline characteristics
The original cohort study included 3,020 patients. Of 
these, 225 patients were excluded; 114 patients did not 
meet the inclusion criteria, 100 patients lacked the infor-
mation on aspiration risk factors, and 11 patients lacked 
outcome data. As such, we enrolled 2,795 patients with 
diagnoses of CAP or HCAP in this study (Fig.  1). Of 
this group, 878 patients were included in the aspiration 
pneumonia group (31.4%); 703 of these patients had 
experienced episodes of aspiration, 151 had chronic dis-
turbances of consciousness, and 179 were diagnosed with 
chronic neuromuscular diseases that did not include pre-
vious stroke or dementia. Some patient cases included 
more than one risk factor.　Baseline characteristics are 
summarized in Table  1. The mean age was 73.4 years; 
59.5% of the participants were males.95.7% of aspiration 
pneumonia patients were hospitalized, and the median 
length of hospital stay was 16 days (IQR; 10-27 days).

Primary outcome
We estimated AOR of long-term hospital stay associated 
with aspiration pneumonia (Table 2). After adjusting the 
potential confounders, the aspiration pneumonia is inde-
pendently a risk factor of long-term hospital stay (AOR 
1.44; 95% CI 1.09—1.89, p < 0.01). Higher age (AOR 1.01; 
95% CI 1.003—1.02, p < 0.05), male sex (AOR 1.40; 95% 
CI 1.06—1.82, p < 0.05), CURB score (2 < or =) (AOR 1.52; 

95% CI 1.17—1.99, p < 0.01), diagnosis of HCAP (AOR 
1.48; 95% CI 1.12—1.96, p < 0.01), low BMI (AOR 0.95; 
95%CI 0.91—0.98, p < 0.01), heart failure (AOR 1.44; 95% 
CI 1.05—1.96, p < 0.01), cerebrovascular disease (AOR 
1.35; 95% CI 1.02—1.78, p < 0.01), and use of antipsychot-
ics (AOR 1.50; 95% CI 1.05—2.15, p < 0.05) were sug-
gested to be the risk of long-term hospital stay.

Sub analysis
Of the 878 patients diagnosed with aspiration pneumo-
nia, 229 (26.1%) were among those who experienced a 
long-term hospital stay. In the univariate analysis, there 
was a significant difference in male sex, CURB score 
(2 < or =), multi-lobar chest X-ray involvement, albumin 
(per 1 g/dl), liver disease, kidney disease and use of antip-
sychotics between two groups (Supplemental Table  1). 
We added variables related to age to these factors and we 
set them as confounding factors. 

Fig. 1 Selection of participants
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In this sub-analysis, we found that male sex (AOR 1.52; 
95%CI 1.06—2.18, p < 0.05), and multi-lobar chest X ray 
involvement (AOR 1.48; 95% CI 1.04—2.12, p < 0.05) were 
among the independent risk factors associated with a 
longer hospital stay among patients diagnosed with aspi-
ration pneumonia (Table 3).

Discussion
We identified clinically defined aspiration pneumonia 
itself as an independent risk factor associated with long-
term hospital stay. We also identified that male sex, and 

multi-lobar chest X ray involvement were associated with 
long-term hospital stay among patients with aspiration 
pneumonia in an exploratory sub-analysis.

The reason why aspiration pneumonia itself is associ-
ated with long-term hospital stay may be that dysphagia 
in pneumonia patients is an inhibitory factor of discharge 
from hospital. Previous studies also revealed that aspira-
tion pneumonia was associated with an increase in recur-
rent pneumonia [38]. This condition may result from 
repeated aspiration, either silent or in evidence, which 
may result in long-term hospital stay even when the 

Table 1 Baseline characteristics

Values for categorical variables indicate percentage; values for continuous variables indicate medican

IQR interquartile range, HCAP health-care associated pneumonia, CURB Confusion, Blood urea nitrogen > 20 mg/dl,Respiratory rate > 30 per minute, Blood 
pressure < 90 mmHg in systole or <  = 60 mmHg in diastole

BMI Body mass index is the weight in kilograms divided by the square of the height in meters

ACE angiotensin-converting-enzyme, BUN Blood urea nitrogen

Aspiration pneumonia Group 
n = 878 (%)

No aspiration risks Group 
n = 1,917 (%)

All Participants n = 2,795 (%)

Basic information
 Age(y),mean 78.9 70.9 73.4

 Age(75 or more) (%) 653 (74.4) 1020(53.2) 1,673(59.9)

 Sex (male) (%) 518( 59.0) 1,145(59.7) 1,663(59.5)

 Number of hospitalized patient (%) 840(95.7) 1,300(67.8) 2140(76.6)

 Length of hospital stay (days),IQR 19 (12–31) (n = 840) 14 (9–24) (n = 1,300) 16 (10–27) (n = 2,140)

 HCAP (%) 539(61.4) 428(22.3) 967(34.6)

 CURB score (2 < or =) 283 (37.7) (n = 751) 289 (20.0) (n = 1,448) 751 (34.2) (n = 2,199)

 Long-term bed ridden (%) 225(25.7) 86(4.4) 311(11.1)

 BMI(< 18.5) (%) 157/393(39.9) 521/1,893(27.5) 678/2,286(29.7)

Vital sign
 Acute consiousness disorder (%) 300/876(34.2) 169/1,911(8.8) 469/2,787(16.8)

Chest X-ray
 Multilobar chest X-ray involvement (%) 298(33.9) 445(23.2) 743(26.6)

Laboratory data
 BUN (mg/dl),mean (n) 24.2 (n = 875) 20.3 (n = 1855) 21.6 (n = 2730)

 Albumin,mean (n) 3.3 (n = 837) 3.5 (n = 1731) 3.4 (n = 2568)

Comorbidities
 Heart failure (%) 165(18.8) 246(12.8) 411(14.7)

 Ischemic heart disease (%) 106(12.1) 210(11.0) 316(11.3)

 Liver disease (%) 49(5.6) 89(4.6) 138(4.9)

 Kidney disease (%) 98(11.2) 203(10.6) 301(10.8)

 Dementia (%) 277(31.5) 153(8.0) 430(15.4)

 Cerebrovascular disease (%) 351(40.0) 294(15.3) 645(23.1)

 Malignancy (%) 162(18.5) 325(16.7) 487(17.4)

 Chronic respiratory disease (%) 149(17.0) 452(23.6) 601(21.5)

Drugs
 Use of antipsychotics (%) 146(16.6) 153(8.0) 299(10.7)

 Use of hypnotics (%) 143(16.3) 172(9.0) 315(11.3)

 Use of antiacids (%) 307(35.0) 512(26.7) 819(29.3)

 Use of ACE inhibitor (%) 41(4.7) 106(5.5) 147(5.3)
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pneumonia itself is adequately treated. Therefore, both 
pre-, in-, and post-hospital interventions are important.

The most important pre-hospital intervention may be 
disease prevention. Implementation of preventive meas-
ures, including drug therapy, vaccination and/or rehabili-
tation, is a critical intervention, notably in patients with 
risk factors for aspiration. As an in-hospital intervention, 
in addition to adequate antibiotic therapy, early rehabili-
tation and physical therapy have been shown to shorten 
the length of hospital stay in patients with dysphagia [39]. 

Follow-up management strategies such as newer rehabili-
tation approaches of stimulation techniques for patients 
with aspiration pneumonia due to dysphagia have already 
been recommended [40]. In recent studies, the thickness 
of the erector spine muscles has been showed to be asso-
ciated with prognosis of many diseases, including aspira-
tion pneumonia [41–43]. Strengthening the erector spine 
muscles may also be a specific rehabilitation strategy to 
prevent aspiration pneumonia or shorten the length of 
hospital stay.

The strong point of our research is that we defined 
aspiration pneumonia clinically not only as pneumo-
nia caused by apparent aspiration episodes but also as 
pneumonia with aspiration risks. By so doing, we could 
include aspiration pneumonia without detectable aspira-
tion episodes, known as “silent aspiration” in our study 
patients. In real practice, aspiration pneumonia often 
occurs due to silent aspiration. Excluding those cohort 
patients could lead to different results and interpreta-
tions. In fact, when we specifically analyzed only pneu-
monia after apparent aspiration episodes (n = 703), no 
significant difference was observed regarding the primary 
outcome (AOR 1.18; 95%CI 0.86—1.62, p = 0.30).

In addition to aspiration pneumonia itself, our study 
also suggests that higher age, male sex, high CURB score, 
diagnosis of HCAP, low BMI, heart failure, cerebrovas-
cular disease and use of antipsychotics are also indepen-
dently associated with long-term hospital stay. Higher 
age, male sex, high CURB score, diagnosis of HCAP, and 
low BMI may indicate the severity of the disease. The 
presence of heart failure and cerebrovascular disease may 
prolong the care of pneumonia itself or prolong the time 
required for rehabilitation. Use of antipsychotics may 
cause impaired consciousness and delirium, which may 
extend the length of hospital stay.

In the sub-analysis, we identified that male sex, and 
multi-lobar chest X ray involvement were the risks of long-
term hospital stay in the aspiration pneumonia group. As 
mentioned above, male sex was shown to be associated 
with mortality. In some studies, multi-lobar chest X-ray 
involvement [44, 45] were used as a tool for prediction of 
the need for hospitalization among patients diagnose with 
pneumonia. The sub-analysis outcomes might be used to 
predict the risk of a long-term hospital stay among those 
patients diagnosed with aspiration pneumonia.

Our study has some limitations. The first limitation 
relates to the functional and morphological definition 
of aspiration pneumonia. In this study, we did not con-
firm the dysphagia using a laryngeal endoscopic proce-
dure. Thus, the definition of clinically defined aspiration 
pneumonia does not include the confirmation of func-
tional abnormalities. However, in real clinical practice, 
we do not always use laryngeal endoscopy to diagnose 

Table 2 Adjusted ORs of long-term hospital stay

OR odds ratio, CI confidence interval

CURB Confusion, Blood urea nitrogen > 20 mg/dl,Respiratory rate > 30 per 
minute, Blood pressure < 90 mmHg in systole or <  = 60 mmHg in diastole

HCAP health-care associated pneumonia

BMI Body mass index is the weight in kilograms divided by the square of the 
height in meters

Adjusted

OR 95%CI p-value

Aspiration pneumonia 1.44 1.09–1.89 < 0.01

Age per y 1.01 1.003–1.02 < 0.05

Sex (male) 1.40 1.06–1.82 < 0.05

CURB score (2 < or =) 1.52 1.17–1.99 < 0.01

HCAP 1.48 1.12–1.96 < 0.01

BMI (score per 1) 0.95 0.91–0.98 < 0.01

Long-term bed ridden 0.98 0.68–1.41 0.90

Heart failure 1.44 1.05–1.96 < 0.05

Cerebrovascular disease 1.35 1.02–1.78 < 0.05

Dementia 1.23 0.89–1.71 0.21

Use of antipsychotics 1.50 1.05–2.15 < 0.05

Use of hypnotics 1.05 0.73–1.51 0.81

Table 3 Adjusted ORs of Risk factors for 30-days hospital stay in 
the aspiration pneumonia

OR odds ratio, CI confidence interval

CURB Confusion, Blood urea nitrogen > 20 mg/dl,Respiratory rate > 30 per 
minute, Blood pressure < 90 mmHg in systole or <  = 60 mmHg in diastole

Adjusted

OR 95%CI p-value

Age (per 1) 1.01 0.99–1.03 0.07

Sex (male) 1.52 1.06–2.18 < 0.05

CURB score (2 < or =) 1.39 0.98–1.98 0.07

Multi-lobar chest X-ray 
involvement

1.48 1.04–2.12 < 0.05

Albumin (per 1 g/dl) 0.81 0.59–1.11 0.20

Liver disease 1.33 0.65–2.72 0.44

Kidney disease 1.53 0.92–2.54 0.10

Use of antipsychotics 1.55 0.99–2.44 0.06
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aspiration pneumonia. Therefore, we used the clinical 
definition, pneumonia occurring in patients with risk fac-
tors for aspiration. The latest review also defines aspira-
tion pneumonia as the confirmation of inflammatory 
findings in the lungs plus evidence of overt aspiration or 
existence of a condition in which aspiration is strongly 
suspected [21]. The review pointed out that since appar-
ent aspiration is difficult to be confirmed directly, quality 
journals have accepted this clinical definition.

Next, we selected potential confounding factors when 
generating adjustments in the multivariate analysis. How-
ever, there is a possibility that unmeasured confound-
ing factors influence the outcomes. In particular, social 
factors, such as annual income and public support, can 
affect the length of hospital stay. However, thanks to the 
universal healthcare insurance system of Japan, financial 
factors for medical care may minimally affect the length 
of hospital stay in Japan.

Finally, we note that the relationship between aspira-
tion pneumonia and the primary outcome was repre-
sented by the AOR 1.44 with 95% CI of 1.09–1.89. The 
magnitude of aspiration pneumonia itself as a factor for a 
long-term hospital stay was not very outstanding. Com-
prehensive management including those for other modi-
fiable factors is necessary to prevent long-term hospital 
stay in patients with aspiration pneumonia.

Conclusions
In this observational cohort study, we found that clini-
cally defined aspiration pneumonia itself was an inde-
pendent risk factor associated with long-term hospital 
stay. We also identified that male sex, and multi-lobar 
chest X-ray involvement were associated with long-term 
hospital stay among patients with aspiration pneumonia.
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