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CLINICAL BOTTOM LINE: Aspiration pneumonia can not be attributed to a single causal factor; it is the result of a variety of 
predictors experienced in conjunction. Dysphagia and aspiration are necessary factors but the most significant predictors were; 
dependence for feeding and oral hygiene, number of decayed teeth, enteral feeding, co- morbidities, quantity of medications and 
smoking. The paper suggests that clinicians managing patients with dysphagia need to look  beyond their traditional therapy 
approaches of changing posture, training swallowing manoeuvres and altering diet and consider more indirect approaches such 
as training family members, nurses and volunteers who feed patients in providing good oral care and facilitating dental treatment 
for patients with dental disease. 
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 Clinical Question [patient/problem, intervention, (comparison), outcome]:  
In patients with dysphagia is there a relationship between oral hygiene and pneumonia? 

Citation: Langmore, S, E. Terpenning, M, S. Schork, A. Chen, Y. Murray, J. T. Lopatin, D, Loesche, W. J. (1998) 
Predictors of Aspiration Pneumonia: How important is Dysphagia? Dysphagia Vol 13 pp: 69-81  

Design/Method: Prospective outcomes study design. All participants underwent a clinical and fluoroscopic 
examination of oropharyngeal swallow function, three scintigraphy examinations to assess oesophageal clearance, 
gastroesophageal reflux and pulmonary aspiration of gastric material. Half of the subjects also received a Fiberoptic 
Endoscopic Evaluation of Swallowing (FEES) to further assess their pharyngeal phase and laryngeal competence. 
The above examinations were all performed according to standard protocols developed by the investigators. 
All individuals received a thorough dental examination; samples of resting and stimulated salivary flow were 
collected, saliva and throat samples were cultured aerobically and anaerobically.  
Medical and functional status was collected from observation and the medical chart. After the above procedures the 
subjects were followed for an outcome of pneumonia or death. The interview, dental examination, clinical swallowing 
examination and saliva collection were completed annually. A FEES was conducted if the participants’ swallowing 
status was suspected to have changed. A patient was considered to have pneumonia if they had all of the following 
criteria; elevated blood count, fever, and new infiltrate on the chest radiograph. Data analysis in the form of bivariate 
analysis and logistical analysis were used to determine factors associated with pneumonia and significant predictors 
of aspiration pneumonia. 

Participants: One hundred and eighty-nine subjects were recruited from outpatient clinics, inpatient acute care 
medical wards and nursing home care centre at the VA Medical Centre, Ann Arbor Michigan. Intensive care patients 
were excluded and only a small number subjects were post surgery. All subjects were male, over 60 years of age. 
None of the participants had a previous or current history of head and neck cancer. A complaint of oropharyngeal 
dysphagia was not used as a specific inclusionary / exclusionary criterion.  

Experimental Group: One hundred and sixty males over the age of 60 with diagnoses including; stroke, other 
neurological conditions, gastrointestinal (GI) disease, diabetes, chronic obstructive pulmonary disorder (COPD) and/ 
or congestive heart failure (CHF). One hundred and twelve of these subjects had more than one of the above 
diagnoses.   

Control Group: Twenty nine males over the age of 60 with nil current/ previous medical history of; stroke, other 
neurological conditions, gastrointestinal disease, diabetes, COPD and/ or CHF. 

Results:  
 Forty one participants developed aspiration pneumonia, indicating an overall incidence rate of 21.7%. The average age of those that 

developed aspiration pneumonia was 71. 
 The highest incidence of aspiration pneumonia occurred in subjects living within the nursing home (44%). 19% of inpatients and 9% of 

outpatients were also diagnosed.  
 27% of the subjects who experienced aspiration pneumonia had suffered a stroke, 33% had been diagnosed with another neurological 

disease, 32% had either COPD, CHF or GI disease. Subjects with COPD and GI had an approximate aspiration pneumonia rate of 50% 
 81% of all subjects with aspiration pneumonia had oropharyngeal dysphagia, 58% aspirated liquid, 27% aspirated food and 50% aspirated 

their own secretions.  
 There was a significant increase in the number of decayed teeth in subjects with aspiration pneumonia. Participants who reported nil or 

occasional teeth brushing were more likely to develop aspiration pneumonia. 46% of patients with nil dentition (edentulous) also 
developed pneumonia. In bed-bound patients, 16% developed pneumonia, and in patients with reduced activity levels 43% developed 
pneumonia. Of the patients who developed aspiration pneumonia 41% were dependent upon other to feed them. This was also reflected 
in patients that were dependant for oral care.  



 
 

Comments – Strengths/weaknesses of paper  
Strengths:  
 Overview of literature 
 Use of gold standard tool in the confirmation of the presence of aspiration 
 Meta-analysis of results. 
 Thorough presentation of results. 
Weaknesses:  
 Nil specification of types of diet and fluid modifications were made for patients with aspiration of thin fluids on 

video-fluoroscopy. 
 Small subject sample 
  

Level of Evidence (NH&MRC): level III.2 
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