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Background: Aspiration pneumonia is one of the major complications among hospitalized stroke patients, with global incidence 
ranging from 5–83% and hospital mortality rate of up to 70%. This study aimed to assess the incidence and identify predictors of 
aspiration pneumonia among stroke patients in Western Amhara region, North-West Ethiopia.
Methods: An institution-based retrospective follow-up study was conducted on a simple random sample of 568 stroke patients in 
Western Amhara region admitted at Felege Hiwot Referral Hospital. Log binomial regression model, a generalized linear model with 
log link, was applied to identify significant predictors of aspiration pneumonia.
Results: Cumulative incidence of aspiration pneumonia among the 568 sampled patients was 23.06%. Males were 1.71 times more at 
risk to acquire aspiration pneumonia than females (ARR = 1.71, 95% CI 1.07–2.74). Patients with vomiting and dysphagia were at 
more risk of acquiring aspiration pneumonia as compared with patients without vomiting and dysphagia (ARR = 1.81, 95% CI 1.04– 
3.14 and ARR = 1.95, 95% CI 1.10–3.48, respectively). Patients who received antibiotic prophylaxis and patients with Glasgow 
Coma Scale greater than 12 had less risk of acquiring aspiration pneumonia as compared with those who did not receive antibiotic 
prophylaxis and patients with Glasgow Coma Scale less than 8 (ARR = 0.10, 95% CI 0.04–0.28 and ARR = 0.45, 95% CI 0.22–0.94, 
respectively).
Conclusion: The cumulative incidence of aspiration pneumonia among sampled patients was 23.06%. Vomiting, dysphagia, antibiotic 
treatment and Glasgow Coma Scale showed significant correlation with the acquiring of aspiration pneumonia. Therefore, we 
recommend health-care providers should give special attention for patients with these risk factors to prevent aspiration pneumonia.
Keywords: incidence, aspiration, pneumonia, stroke patients, log binomial regression model

Introduction
Aspiration is often the result of impaired swallowing, which allows oral or gastric contents, or both, to enter the lung, 
especially in patients who also have an ineffective cough reflex. The material that can be aspirated varies and includes 
saliva, nasopharyngeal secretions, bacteria, liquids, toxic substances, food, or gastric contents.1–3 The entrance of 
gastrointestinal (GI) content into the lungs suppresses the natural defenses of the respiratory system resulting in 
a broad spectrum of pulmonary diseases such as airway obstruction, aspiration pneumonia and acute respiratory distress 
syndrome which significantly increase the patient’s morbidity and mortality.3–5 Aspiration pneumonia is an acute 
infection of the lung induced by the inhalation or entrance of endogenous flora and different body chemicals from the 
gastrointestinal (GI) tract into the respiratory system.6,7 It is one of the major complications among hospitalized stroke 
patients.8 Among different aspirations, food aspiration is common in debilitated patients such as patients with stroke and 
leads them to a high risk of aspiration pneumonia.9

International Journal of General Medicine 2023:16 1303–1315                                           1303
© 2023 Lidetu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 22 February 2023
Accepted: 12 April 2023
Published: 15 April 2023

In
te

rn
at

io
na

l J
ou

rn
al

 o
f G

en
er

al
 M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-5489-3559
http://orcid.org/0000-0002-2469-5009
http://orcid.org/0000-0001-6213-0191
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Despite the different preventive and therapeutic approaches being practiced for patients with post stroke aspiration 
pneumonia at health facilities level, patient morbidity and mortality is still increasing (incidence up to 83% and mortality rate 
up to 70%).7,10–12 The global incidence of aspiration pneumonia among post-stroke patients is 14%. However, the incidence 
has significant variations among the different regions of the world ranging from 5% in the USA up to 83% in Iraq.13–15 The 
incidence in Nigeria, Sierra Leone and Egypt in post-stroke patients is 12.4%, 18% and 44%, respectively.16–18

Different risk factors influence the entrance of gastrointestinal contents into the respiratory system contributing to the 
occurrence of aspiration pneumonia.19 Reduced level of consciousness and improper positioning (e.g. simple supine 
position) exposes the patient for aspiration that leads to aspiration pneumonia.20,21 Patients with advanced age have 
reduced muscle mass and strength which results in impaired chewing and swallowing function and cough reflex and 
hence experience reduced immunity and increased comorbidities that increase the risk of aspiration and lastly aspiration 
pneumonia.14,18,22,23 It is also associated with more severe neurological outcome.24

Hemorrhagic stroke and comorbidities such as congestive heart failure, ischemic heart disease, neurological diseases, 
diabetes mellitus, hypertension, oxygen saturation below the normal range (less than 95%) and pulmonary diseases suppress 
immunity and increase the risk of aspiration, which further results in the occurrence of aspiration pneumonia.13,25–27 

Aspiration pneumonia is more common among patients residing in rural areas than those residing in urban settings, which 
may be due to the differences in economic status, health service availability, education and living habits.28–31

Clinical factors are very important for the occurrences of aspiration pneumonia in post-stroke patients. Any condition or 
health problem that impairs the level of consciousness can cause a person to aspirate oropharyngeal or gastric contents that 
mimic the occurrence of aspiration pneumonia.32 Dysphagia is a complication associated with neurological diseases such as 
dementia, Parkinson’s disease, multiple sclerosis, and stroke. It is another main clinical factor for aspiration pneumonia. 
Patients with dysphagia take more time and effort to move food from the mouth to their stomach which increases the 
aspiration risk of oropharyngeal contents.33,34 Increased severity of dysphagia increases the risk of aspiration pneumonia.35

Neurological problems such as seizure can predispose a patient to acquire post-stroke aspiration pneumonia.36 

Patients with ischemic stroke are less likely to develop aspiration pneumonia compared with patients with 
a hemorrhagic type of stroke.29 Hyperglycemia is also a common risk factor for aspiration pneumonia.37

Patients with multiple risks have increased rates of aspiration pneumonia, death, and other adverse outcomes. Frail 
elderly patients having both dysphagia and cerebrovascular diseases are more at risk of aspiration pneumonia than 
patients with only one of these diseases.38

Care processes that include positioning of the patient, mobilization, health-care provider competences and adherence to 
safe swallowing techniques are clinical and pharmacological management approaches that decrease incidence of aspiration 
pneumonia.39 Giving antibiotic prophylaxis for post-stroke patients greatly reduces the risk of aspiration pneumonia.40,41

A randomized control trial study showed that giving anti-vomiting medications and putting the patient on nasogastric 
tube feeding decreases the risk of aspiration pneumonia.40 Patients who are on tube feeding are less exposed to aspiration 
pneumonia than those on non-tube feeding. That is because the nasogastric tube protects against the entrance of 
gastrointestinal contents into the respiratory system.34 Oxygen saturation below the normal range (less than 95%) 
accounts for 20.6% of the risk of developing aspiration pneumonia.42

Identifying the risk factors for aspiration pneumonia is critical for prevention, early treatment, and reduced mortality 
of patients after stroke attacks.19 Different studies in different countries showed that the incidence of aspiration 
pneumonia varied across the world. In Ethiopia, the incidence and predictors of aspiration pneumonia among post- 
stroke patients are not well studied. Therefore, this study aimed to determine the incidence and identify predictors of 
aspiration pneumonia among post-stroke patients of Western Amhara region admitted at Felege Hiwot Referral Hospital, 
North-West Ethiopia.

Materials and Methods
Study Design
An institution-based retrospective follow-up study design was conducted to determine the incidence and identify the 
predictors of aspiration pneumonia among stroke patients of Western Amhara region admitted at Felege Hiwot Referral 
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Hospital, Bahir Dar, Ethiopia. Felege Hiwot Referral Hospital provides services for over 12 million people in the Amhara 
and neighboring regions. It is a referral hospital having more than 400 hospital beds with 95.5% bed occupancy rate 
(BOR) and 4.7 days average length of patient stay in the hospital. The hospital has 15 adult outpatient departments 
(OPD) and it serves an average of 935 patients per month within each OPD. The services it provides include 
antiretroviral therapy (ART), psychiatry, internal medicine, surgery, gynecologic and obstetric, pediatric, orthopedic, 
oncologic, laboratory, and pharmacy.

The study period was from July 2017 to June 2021 and the data were extracted from September 20, 2021 to 
October 10, 2021. The study population comprises all stroke patients of Western Amhara region admitted at Felege 
Hiwot specialized hospital from July 2017 to June 2021. Stroke patients who had aspiration pneumonia at admission or 
were diagnosed within 48 hours of hospital stay and patients who had less than two days (48 hours) length of stay in the 
hospital were excluded.

The sample size is calculated using Epi-Info version-7.2. Double population-proportion formula using 95% con-
fidence level, 80% power of the test and 1:1 ratio of unexposed to exposed group was applied. Final sample size 
determined by using these assumptions and results from related studies37 was found to be 568.

The required data were collected by trained data collectors (trained nurses in the hospital) using a well-structured 
checklist prepared by the investigators from patients’ chart review. To ensure data quality, the consistency between the 
data extraction checklist and completeness of the recording system was first checked piloting 5% (28 charts) of the 
selected sample. The investigators checked the completeness and consistency of the collected data.

Variables
The response variable of this study is a binary variable aspiration pneumonia (No = 0, Yes = 1). Independent variables 
include:

Socio-demographic variables such as sex, age, residence, marital status, and occupational status, clinical variables 
such as Glasgow Coma scale, stroke side of the body, types of stroke, hypertension, diabetes mellitus, heart diseases, 
vomiting, dysphagia, seizure and hyperglycemia, and treatment-related variables such as surgical treatment, heparin, 
warfarin, aspirin, anticholestrol, mannitol, antibiotic prophylaxis, antipain, antivomiting, nasogastric tube feeding, 
oxygen therapy, intravenous fluid therapy and patient length of hospital stay.

Data Management and Analysis Procedure
The data were entered using EpiData version 3.1 and then exported to STATA version-14 for analysis. Before conducting 
the analysis, missing values were checked and handled using multiple imputation technique. Multicollinearity between 
independent variables was checked using variance inflation factor for continuous independent variables and Spearman’s 
rank correlation for categorical independent variables.

For binary outcome data odds ratio is the most prevalent measure of association. However, odds ratios are difficult to 
interpret and have sometimes been erroneously described as though they were relative risks. When the outcome of 
interest is rare (less than 10%), the odds ratio, which is the output of logistic regression, indirectly estimates the risk ratio. 
However, when the outcome is not rare, the odds ratio becomes inflated and it could not estimate the risk ratio. Recently, 
much attention has been given to the estimation of relative risk instead of the odds ratio.43–45 There are different 
alternatives to estimate risk ratio when the odds ratio is not a good estimator. Generalized linear model (log binomial 
regression model with log-link function) is one of the alternative methods.

The method of analysis used for this data was a log binomial regression model. One of the reasons is that the 
objective of this study was determining incidence and estimating the risk ratio of each predictor. The other reason is that 
the outcome of interest in this study was not rare (23.06%). Log binomial models use a log link function, rather than 
a logit link, to connect the dichotomous outcome to the linear predictor.46 The log binomial model is given by
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where β0, β1, …, βk are the coefficients of the predictor variables X1, X2, …, Xk and k is the number of the predictor 
variables and p is the proportion of cases who experience aspiration pneumonia. Whereas logistic regression gives odds 
ratio, the log binomial gives risk ratio which is the appropriate measure of association in a cohort study.43,44,47,48

Estimation of risk ratios using a generalized linear model with a log link and binomial distribution was proposed in 
1986 by Wacholder.49 In general, log binomial model is the form given by equation

where π = P (Y = 1) for some binary outcome Y.45 From this model, relative risks are naturally computed as eβjXj and the 
log binomial regression coefficient β associated with a predictor X is the expected change in log risk or incidence of the 
outcome per unit change in X. Therefore, increasing the predictor by 1 unit (or going from 1 level to the next) multiplies 
the risk (incidence) of having the outcome by eβ, which is the antilog of β.

The standard estimation procedure for all generalized linear models is based on maximum likelihood estimation. The 
maximization technique depends on the way it has been implemented in the software. For example, in STATA there is 
a convergence tolerance for the coefficient vector and the log-likelihood.

The risk ratio (especially, the crude risk ratio) obtained from log binomial regression through STATA software was 
crosschecked with risk ratio obtained through another method of analysis. The Hosmer–Lemeshow test was used to test 
the model goodness of fit and its value was 0.14 for this study. Statistical significance of the association between outcome 
variable and independent variables was declared when the P-value is less than 5% (0.05).

Ethical Clearance
The ethical review board of the College of Medicine and Health Sciences, Bahir Dar University approved this research 
protocol. We confirm that all methods were performed in accordance with the relevant guidelines and regulations. The 
authors confirm that the study complies with the Declaration of Helsinki.

This research was conducted as a requirement for the fulfillment of the Master of Public Health in Epidemiology by 
Tadios Lidetu. Essey Kebede Muluneh and Gizachew Tadesse Wassie were his thesis advisers. According to Bahir Dar 
University bylaws theses rated “Very Good” or “Excellent” by internal and external examiners will be uploaded on the 
university’s repository. This paper was uploaded by Atkilet Beyene (atkblene@gmail.com) to the Bahir Dar University’s 
repository as a thesis on 2022-06-15 T07:40:55Z.

https://ir.bdu.edu.et/bitstream/handle/123456789/13756/Tadios%20Lidetu.pdf?sequence=1andisAllowed=y.

Informed Consent
Informed consent was obtained from all subjects.

Results
Socio-Demographic Characteristics of Patients
In this study, 568 charts of adult stroke patients were reviewed. Of those, 342 (60.21%) were males and 226 (39.79%) 
were females. The median age of the patients was 65 years and the range was 23–115 years. Majority of patients, 438 
(77.10%), were from rural areas and more than half of the patients, 335 (58.99%), were farmers. Regarding marital 
status, two-thirds of the patients were married, 430 (77.70%), and 28 (4.93%) were divorced (Table 1).

Clinical Characteristics of Patients
Among the 568 patients, 253 (44.54%) had Glasgow Coma scale of greater than 12 and 438 (85.05%) patients had 
unilateral stroke attack. The predominant stroke type was ischemic, 392 (69.01%), followed by hemorrhagic, 176 
(30.99%). Half of the patients had at least one chronic disease such as hypertension, 314 (44.72%), heart disease, 94 
(16.15%), and diabetes mellitus, 61 (10.74%). Clinical manifestations that were seen in the stroke patients were 
vomiting, 206 (36.27%), dysphagia, 244 (39.79%), seizure, 125 (22.01%), and hyperglycemia, 79 (13.91%) (Table 2).
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Table 1 Socio-Demographic Characteristics of Patients with Stroke at Felege 
Hiwot Referral Hospital, North-West Ethiopia, July 01, 2009 to June 30, 2021 
(N = 568)

Variables Categories Frequency Percent

Sex Female 226 39.79
Male 342 60.21

Age 23–44 76 13.38
45–64 180 31.69

>65 312 54.93

Residence Urban 130 22.90
Rural 438 77.10

Marital status Married 430 75.70
Single 13 2.29

Widowed 97 17.08

Divorced 28 4.93

Occupational status Unemployed 108 19.01

Employed 65 11.44
Merchant 60 10.56

Farmer 335 58.99

Table 2 Clinical Characteristics of Patients with Stroke at Felege Hiwot Referral 
Hospital, North-West Ethiopia, July 01, 2009 to June 30, 2021 (N = 568)

Variables Categories Frequency Percent

GCS level <8 94 16.55
9–12 221 38.90

>12 253 44.54

Stroke-affected body part Bilateral 85 14.96
Unilateral 438 85.05

Type of stroke Ischemic 392 69.01
Hemorrhagic 176 30.99

Hypertension No 254 55.28
Yes 314 44.72

Heart diseases No 474 83.45
Yes 94 16.15

Diabetes mellitus No 507 89.26
Yes 61 10.74

Vomiting No 362 63.73
Yes 206 36.27

Dysphagia No 342 60.21
Yes 244 39.79

Seizure No 443 77.99
Yes 125 22.01

Hyperglycemia No 489 86.09
Yes 79 13.91
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Treatment-Related Characteristics of Patients
Among the 568 patients the majority, 543 (95.59%), were treated by non-surgical treatments (medication therapy) and 
only 25 (4.41%) were treated with surgery. Among medication therapies, aspirin was the most administered, accounting 
for 413 (72.71%), while warfarin was administered only for 76 (13.38%) patients during the study period. Most patients 
did not receive antibiotic prophylaxis, 411 (72.36%). Among the 568 patients 180 (31.7%) received oxygen therapy 
during the study period. Regarding hospital stay, length of hospital stay for 397 (69.89%) patients was 3–7 days and 171 
(30.11%) patients stayed for 8–29 days (Table 3).

Incidence of Aspiration Pneumonia
The cumulative incidence (CI) and incidence density rate (IDR) of aspiration pneumonia were 23.06% (95% CI 20–27%) 
and 38/1000 persons per day observation (95% CI 32/1000 – 45/1000) respectively (Figure 1). Regarding stroke type the 
incidence of aspiration pneumonia is higher (26.10%) among patients with hemorrhagic type of stroke than patient with 
ischemic stroke, which accounted for 21.70% (Figure 2).

Table 3 Treatment Related Characteristics of Patients with Stroke at Felege-Hiwot 
Referral Hospital, North-West Ethiopia, July 01, 2009 to June 30, 2021 (N = 568)

Variables Categories Frequency Percent

Surgery performed No 543 95.59
Yes 25 4.41

Heparin given No 322 56.69
Yes 246 43.31

Warfarin given No 492 86.62
Yes 76 13.38

Aspirin given No 155 27.29
Yes 413 72.71

Anti-cholesterol No 173 30.46
Yes 395 69.54

Mannitol No 404 71.13
Yes 164 28.87

Antibiotic prophylaxis given No 411 72.36
Yes 157 27.64

Anti-pain given No 260 45.78
Yes 308 54.22

Anti-vomiting given No 474 83.45
Yes 94 16.55

NG tube inserted No 254 44.72
Yes 314 55.28

Oxygen administered No 388 68.30
Yes 180 31.70

IV fluid given No 371 65.32
Yes 197 34.68

Length of hospital stay (days) 3–7 397 69.89
8–29 171 30.11
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Predictors of Aspiration Pneumonia
Twenty-eight possible variables believed to be predictors of aspiration pneumonia were entered into the bivariable log 
binomial regression model. Twenty-two predictors that were significant at the level of significance 0.25 were considered 
in the multi-variable log binomial regression model and only eight variables (sex, age, GCS level, vomiting, dysphagia, 

Figure 1 Incidence of aspiration pneumonia among hospital admitted adult stroke patients at Felege Hiwot Referral Hospital, North-West Ethiopia, from July 2017 to 
June 2021.

Figure 2 The incidence of aspiration pneumonia is higher (26.10%) among patients with hemorrhagic type of stroke than patient with ischemic type of stroke (21.70%).
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antibiotic prophylaxis, oxygen therapy, and length of hospital stay) were significant at the 0.05 level of significance on 
the final log binomial regression model.

In this study, 39 (17.3%) female and 92 (26.9%) male patients acquired aspiration pneumonia during the study period. 
Males were 1.71 times more at risk to develop aspiration pneumonia (ARR = 1.71, 95% CI 1.07–2.74) than females. As 
age increased by one year the risk of acquiring aspiration pneumonia increased by 4% (ARR = 1.04, 95% 1.01–1.06). 
Among patients whose GCS level is greater than 12, 34 (13.4%) patients have acquired aspiration pneumonia while 39 
(41.5%) of the patients having GCS level less than 8 have acquired aspiration pneumonia during the study period. 
Patients with GCS level of less than 8 were 2.22 times more at risk to acquire aspiration pneumonia than patients with 
a GCS level of greater than 12 (ARR = 2.22, 95% CI 1.06–4.55). In this study, 62 (30.1%) of patients with vomiting have 
developed aspiration pneumonia while 69 (19.1%) patients without vomiting have developed aspiration pneumonia. 
Patients with vomiting were 1.81 times more at risk to acquire aspiration pneumonia as compared with patients without 
vomiting (ARR = 1.81, 95% CI 1.04–3.14). During the study period patients with dysphagia were 1.95 times more at risk 
to acquire aspiration pneumonia as compared with patients without dysphagia (ARR = 1.95, 95% CI 1.10–3.48) 
(Table 4).

Of the patients who received antibiotic prophylaxis only 8 (5.1%) have developed aspiration pneumonia while 123 
(29.9%) of the patients who did not receive antibiotic prophylaxis, have developed aspiration pneumonia. Patients who 
had antibiotic prophylaxis were 90% less at risk to acquire aspiration pneumonia as compared with patients who had not 
received antibiotic prophylaxis (ARR = 0.10, 95% CI 0.04–0.28). Patients who received oxygen therapy were 3.66 times 
higher risk to acquire aspiration pneumonia as compared with those patients did not receive oxygen therapy (ARR = 
3.66, 95% CI 1.93–6.94). As the length of hospital stay of the patient increased by one day duration in the hospital, the 

Table 4 Multi-Variable Log Binomial Regression Analysis to the Predictors of Aspiration Pneumonia Among Hospital 
Admitted Adult Stroke Patients at Felege Hiwot Referral Hospital, North-West Ethiopia, from July 2017 to June 2021

Variable Risk Ratio Robust SE z-value P>z 95% Conf. Interval

Female 1

Male 1.713538 0.4096788 2.25 0.024 1.072471 2.737802

Age 1.037616 0.0128217 2.99 0.003 1.012788 1.063053

Married (reference) 1

Single 3.832451 3.101158 1.66 0.097 0.7846899 18.71782

Widowed 0.3421829 0.1536623 −2.39 0.017 0.1419102 0.8250933

Divorced 1.463536 0.5661688 0.98 0.325 0.685672 3.123854

Unemployed 1

Employed 1.401921 0.6274595 0.75 0.450 0.58311 3.37052

Merchant 1.62516 0.9164579 0.86 0.389 0.538131 4.907999

Farmer 1.343035 0.3455668 1.15 0.252 0.8110931 2.223842

GCS level < 8 1

9–12 0.8691568 0.2767107 −0.44 0.660 0.4656974 1.622155

>12 0.4539283 0.1684425 −2.13 0.033 0.2193439 0.9393965

Ischemic 1

Hemorrhagic 0.5293402 0.2773518 −1.21 0.225 0.1895576 1.478184

(Continued)
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Table 4 (Continued). 

Variable Risk Ratio Robust SE z-value P>z 95% Conf. Interval

Hypertension (no) 1

Yes 1.103808 0.3132131 0.35 0.728 0.6329349 1.924987

Heart disease (no) 1

Yes 1.379978 0.4209664 1.06 0.291 0.7589459 2.509191

DM (no) 1

Yes 1.673042 0.9112647 0.94 0.345 0.575279 4.865588

Vomiting (no) 1

Yes 1.805687 0.5087833 2.10 0.036 1.039446 3.136773

Dysphagia (no) 1

Yes 1.954878 0.5757378 2.28 0.023 1.097563 3.481849

Seizure (no) 1

Yes 0.5477327 0.2326386 −1.42 0.156 0.2382526 1.259214

Hyperglycemia (no) 1

Yes 0.5800939 0.2971092 −1.06 0.288 0.212586 1.582931

Aspirin (no) 1

Yes 0.7605047 0.255633 −0.81 0.415 0.3935341 1.469675

Anti-cholesterol (no) 1

Yes 0.9538445 0.2632776 −0.17 0.864 0.5553045 1.638415

Antibiotic (no) 1

Yes 0.104912 0.0529221 −4.47 0.000 0.039034 0.281973

Anti-pain (no) 1

Yes 1.219573 0.3195058 0.76 0.449 0.7298082 2.038014

Anti-vomiting (no) 1

Yes 0.5164517 0.2188287 −1.56 0.119 0.2250932 1.184942

NG tube (no) 1

Yes 0.955446 0.2942345 −0.15 0.882 0.5224855 1.747182

Oxygen therapy (no) 1

Yes 3.659443 1.194599 3.97 0.000 1.929952 6.938788

IV fluid (no) 1

Yes 1.241459 0.3250888 0.83 0.409 0.7430819 2.074093

Length of stay 1.13578 0.038152 3.79 0.000 1.063412 1.213073

_cons 0.0052037 0.0064012 −4.27 0.000 0.0004669 0.0579962
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risk of acquired aspiration pneumonia increased by 14% (ARR = 1.14, 95% CI 1.06–1.21). Those significant predictors 
contributed a favorable impact on post-stroke patients to acquire aspiration pneumonia in the hospital setting (Table 4).

Discussion
This study showed that the cumulative incidence and the incidence density rate of aspiration pneumonia were 131/568 
(23.06%) and 38/1000 persons day-observation, respectively. This cumulative incidence was higher than reports from 
studies conducted in Nigeria (12.40%), China (13.20%), the United Kingdom (7.12%), and USA (5%)12,14,34,50 and less 
than studies conducted in Egypt (40%) and India (32%).13,18 The discrepancy may be due to the differences in post- 
stroke patient care and different diagnosis approaches of post-stroke aspiration pneumonia or the study design used.

In this study, the risk of acquiring aspiration pneumonia was significantly higher among males as compared with 
females. This may be because in the area where this study was conducted, smoking and drinking alcohol to excess is 
more prevalent among males than females and heavy alcohol consumption may impact on an individual’s ability to fight 
infection which further increases the risk of aspiration pneumonia.51 This finding was similar with other studies 
conducted in the United Kingdom and China.37,50

Age is also one of the important factors referred to by most studies. Old age is associated with more severe 
neurological outcomes, impaired swallowing function, reduced immunity and increased comorbidities. These conditions 
increase the susceptibilities of the patient for post-stroke aspiration pneumonia. Similar to other studies conducted in 
other countries,18,52 this study also revealed that the risk of acquired aspiration pneumonia increases when the age of the 
patient increases.

High Glasgow Coma scale score was negatively associated with aspiration pneumonia, which means that it is 
protective for aspiration pneumonia in post-stroke adult patients. In this study we found that patients with Glasgow 
Coma scale greater than 12 had lower risk of acquiring aspiration pneumonia as compared with Glasgow Coma scale less 
than 8. This finding was similar with a study conducted in Nigeria.14 Low Glasgow Coma scale level was significantly 
associated with higher risk of aspiration pneumonia, which was due to lack of patient oral care and positioning, because 
patients with low Glasgow Coma scale level were more susceptible to aspiration that increased the risk of aspiration 
pneumonia after a stroke episode. Low Glasgow Coma scale level or unconsciousness brings loss of airway reflexes, 
which are a protective mechanism against aspiration. As a result, patients facing loss of airway reflexes are easily 
exposed to aspiration and then they develop aspiration pneumonia.

In this and other research in other countries,29,53 patients with vomiting had higher risk to acquire aspiration 
pneumonia as compared with patients without vomiting. Aspiration pneumonia occurs when food, saliva, liquid, or 
vomit are breathed into the lungs, instead of being swallowed into the esophagus and stomach. Therefore, when any 
gastrointestinal system contents enter into the lung, the patients are at higher risk of developing aspiration pneumonia.

Dysphagia is one of the most common clinical factors for aspiration pneumonia because individuals with defective 
corticodiaphragmatic pathways experience abnormal diaphragmatic motion, which leads to dysphagia. This study 
revealed that patients with dysphagia had higher risk to acquire aspiration pneumonia compared with patients without 
dysphagia. As the severity of dysphagia increases, the risk of aspiration pneumonia increases, that is because dysphagia 
causes allows aspiration of gastrointestinal contents that cause infection of lung/aspiration pneumonia. This finding was 
in line with other studies conducted in China and Iraq.34,54

In this study, antibiotic prophylaxis showed a negative relationship with aspiration pneumonia. Patients who received 
antibiotic prophylaxis had lower risk to acquire aspiration pneumonia as compared with patients who had not received 
antibiotic prophylaxis, implying that antibiotic prophylaxis was protective for aspiration pneumonia. This finding was 
similar with studies conducted in other countries.40,55

The present study found that oxygen therapy was linked to a high risk of aspiration pneumonia. The risk of acquired 
aspiration pneumonia was higher in patients who had received oxygen therapy as compared with patients who had not 
received oxygen therapy. Patients with oxygen therapy are more prone to aspiration/swallowing of either gastrointestinal 
contents or fluids in the oxygen therapy system to respiratory system, which results in infection that is aspiration 
pneumonia. This finding is in contradiction with studies conducted in other countries.40,41 The reason of the difference 
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was due to patient clinical status difference, the type of stroke, the ways of oxygen administration to the patients and the 
clinical setting of health facilities such as treatment modalities.

According to this study, as the length of a patient’s stay in the hospital increases the risk of acquired aspiration 
pneumonia also increases. If patients stay at hospital for a prolonged time, they might be exposed to sustained prone 
position that causes aspiration/entrance of gastrointestinal contents to respiratory system, which is capable of inducing 
aspiration pneumonia. This finding was similar with studies undertaken in Egypt and Indonesia.18,54 From the total of 
131 patients who acquired aspiration pneumonia, 54.19% had a hospital stay of more than 7 days, while 45.81% had 
a hospital stay of less than or equal to 7 days.

In clinical settings, antibiotic prophylaxis, gastro-esophageal reflux therapy, nasogastric tube feeding, and oral care 
are all significant medical treatments and therapeutic methods for aspiration pneumonia.56 In addition to these in clinical 
setting, patient care strategies such as positioning, mobilization, close monitoring of stroke patients and adherence to safe 
swallowing are clinical techniques that should be practiced in health facilities to prevent and decrease the risk of 
aspiration pneumonia.39

Conclusion
The aim of this study was to determine the incidence and identify predictors of post-stroke aspiration pneumonia. This 
study showed that the cumulative incidence was 23.06%, with an incidence density rate of 38/1000 persons day- 
observation. Being male, advanced age, vomiting, a lower Glasgow Coma scale score, dysphagia, long period of hospital 
stay, and oxygen therapy were risk factors that increase the risk of post-stroke aspiration pneumonia. On the other hand, 
antibiotic prophylaxis was discovered as a preventive factor that reduces the risk of post-stroke aspiration pneumonia. 
Patients with vomiting, low Glasgow Coma scale score, and dysphagia problems need to be closely monitored and 
administered early with anti-emetic medication, with positioning, ABC stabilization, dietary changes, swallowing 
technique training, and other clinical interventions. Patients with advanced age, particularly males and those spending 
a longer time in hospital need close monitoring and to receive antibiotic prophylaxis, because their risk of aspiration 
pneumonia is increased. Preventive measures should be used for patients at risk for aspiration.
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