
Introduction

Oropharyngeal dysphagia (OD) is a symptom that involves 
changes in the oral, pharyngeal or esophageal phases of 
swallowing and is associated with different adverse health 
conditions (1). The International Classification of Diseases 
(ICD), published by the World Health Organization (WHO), 
recognizes OD as a symptom of the digestive system (#782.2 
and R13.10) (1). 

 Prevalence rates of OD are 37% and 78% of stroke 
survivors in the acute and chronic phases, respectively (2). 
Regarding neurodegenerative diseases (NDD), 82% of patients 
with Parkinson’s Disease (PD) are symptomatic for OD (3) 
and 25% of patients with amyotrophic lateral sclerosis have 
dysphagia (4). After chemotherapy/radiotherapy for head and 
neck cancer (HNC), 40 to 85% of patients experience OD (5). 
Moreover, altered swallowing function is found in 37.5% of 
patients with chronic obstructive pulmonary disease (COPD) 
(6).

In addition to disease-related dysphagia, swallowing 
function can be altered due to the physiological changes 
stemming from aging (7). Older adults have slower swallowing 
mechanisms, lower extension of the hyoid-larynx complex 
during swallowing and shorter closure laryngeal time, which 

implies impaired protection of the airways (8). Systematic 
review with eight studies, five theirs was conducted in the 
first seven days following stroke and three studies were 
managed during the rehabilitation phase. This study showed 
that stroke survivors with dysphagia have a 2.4-fold greater 
chance of suffering from underweight compared with those 
without dysphagia (9). Thus, it is important to investigate 
whether the efficacy and/or swallowing safety are associated 
with nutritional status and whether it is possible to develop 
appropriate strategies by adjusting the diet and hydration of 
patients with dysphagia (10). 

 OD can impair both the efficacy and swallowing safety. 
Efficacy is the ability to ingest all food (calories and nutrients) 
and water necessary for adequate nourishment and hydration (3, 
11). Signs of impaired efficacy can be the presence of oral and/
or pharyngeal residue (12). Swallowing safety is the ability to 
ingest all needed food (calories and nutrients) and water with 
no respiratory complications, such as respiratory infections 
and aspirate pneumonia (3, 11). Signs of impaired safety are 
laryngeal penetration, when the bolus enters into the larynx that 
does not pass below the vocal folds and/or tracheobronquial 
aspiration, when the bolus passes below the level to vocal folds 
(12).
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Aim
The aim of this study was to investigate the association 

between the videofluoroscopic (VFS) signs of impaired efficacy 
(pharyngeal residue) and safety (aspiration) swallowing and the 
clinical/nutritional status of patients with suspect of dysphagia.

Methods

Study Design and Participants
A cross-sectional study with patients of the radiology sector 

of the Federal University of Santa Catarina hospital (Brazil) 
between March 2011 and December 2014. The study was 
approved by the Human Research Ethics Committee of the 
UFSC (#24862813.8.0000.0121) and it is registered with the 
Brazilian Registry of Clinical Trials (RBR-2FBQP5 and UTN: 
U1111-1161-5468).  The informed consente was obtained from 
patients. 

The initial sample was made up of 173 patients. Thirty-
six patients were excluded for being under 19 years of age 
and 61 were excluded due to incomplete information on their 
medical charts regarding clinical or nutritional data. Thus, 
the final sample comprised 76 patients. Median age of the 
sample was 63 years (63 years [interquartil range (IQR) = 
55.0 to 73.3 percentile]), 58% were male and 46% were 
hospitalized. The following were the diagnoses with indication 
for videofluoroscopy: degenerative disease (n = 17, 22%): 
Parkinson’s disease (n = 8), amyotrophic lateral sclerosis (n 
= 6), myasthenia gravis (n = 2) and Machado-Joseph disease 
(n = 1), COPD (n = 16, 21%), stroke (n = 15, 20%), HNC (n 
= 10, 13%), gastroesophageal disorder (n = 8, 11%): hiatus 
hernia (n = 2), erosive gastritis (n = 2), esophageal cancer 
(n = 1) and esophagitis (n = 3), neurological trauma (n = 6, 
8%): head trauma (n = 4), firearm wound (n = 1 ) and spine/
spinal cord injury (n = 1), sepsis/septic shock (n = 3, 4%) and 
cerebral palsy (n = 1, 1%). The most common comorbidities 
were systemic arterial hypertension (n = 28, 37%), a history of 
previous pneumonia (n = 22, 29%), diabetes mellitus (n = 22, 
29%), cardiovascular disease (n = 21, 27%) and dyslipidemia (n 
= 15, 20%). 

Videofluoroscopy
The exams were performed with the Precision RX (General 

Electrics, São Paulo, SP, Brazil) following the standard protocol 
of the university hospital (13). Opti-Bar® 67% barium contrast 
(Alko, Taquara, RJ, Brazil) was diluted up to 30% with water 
to obtain liquid consistencies of nectar, honey and pudding, 
following the guidelines of the National Dysphagia Diet (2002) 
(14). The thickener utilized was the Thick & Easy® (Fresenius 
Kabi, Barueri, SP, Brazil), with the following volumes: 
free drink, 5 mL, 10 mL and 20 mL. Solid food intake was 
tested with crackers. The presence of contrasted material in 
the valleculae or pyriforms sinus after the first swallow was 
considered indicative of pharyngeal residues (15). Laryngeal 
penetration and aspiration were investigated (11) and classified 
by Rosenbeck Scale (16). Oral intake was classified based on 

the Functional Oral Intake Scale (FOIS) (17).

Nutritional diagnosis
Body mass index (BMI) was obtained from weight and 

height measurements (18), and classified by WHO (2006) (19), 
as underweight (mild thinness, moderate thinness and severe 
thinness) (BMI < 18.5 kg/m2 ), normal weight (≥ 18.5 kg/m2 

BMI ≤ 24.99 kg/m2 ), overweight and obesity (BMI > 25 kg/m2 

) (19).
 
Statistical analysis
The Shapiro-wilk test was used to determine the normality 

and homogeneity of the data. The data were expressed as 
median and (IQR) (25 to 75 percentile) when the distribution 
was asymmetric as well as frequency (%). Poisson regression 
analysis was used to determine associations among the 
variables swallowing disorders and the clinical and nutritional 
status. It was considering dependent variables the residue 
pharyngeal and the aspiration. Independent variables were 
age: ≥ 70 years old, < 70 years of age, sex, stroke, cerebral 
palsy, NDD, sepsis/septic shock, COPD, neurological trauma, 
gastroesophageal disorder, diabetes mellitus, cardiovascular 
disease, dyslipidemia, systemic arterial hypertension, history 
of pneumonia and nutritional status: underweight, overweight/
obesity and normal weight range. The backward stepwise 
method was used for variable selection. Variables that presented 
statistical significance p-value < 0.20 according to Wald’s test 
were maintained in the model. In the final model, variables with 
a two-tailed p < 0.05 were considered to be associated with the 
outcome. The SPSS program, version 16.0 (College Station, TX 
Stata Corporation) was used for the statistical analysis.

Results

Swallowing and Nutritional Characteristics
The prevalence of OD was 88%, laryngeal penetration 

was 45% and aspiration was diagnosed in 32% of patients. 
The Rosenbeck scale (16) was the median score of laryngeal 
penetration and aspiration was 1.5 (1.0 to 6.0).  Pharyngeal 
residue was diagnosed in 78% of patients: in valleculae (11%), 
pyriformis sinus (4%) and both (63%). It was classified as mild 
(33%), moderate (17%) or severe (28%). The median score on 
the FOIS was 6.0 (3.0 to 7.0). 

Median BMI was 22.9 kg/m2 (IQR = 19.9 - 27.7 percentile). 
Thirty-six patients (47%) were classified in the normal weight 
range, 30 (40%) were classified as overweight/obesity and ten 
(13%) were classified as underweight: severe thinness (n = 3), 
moderate thinness (n = 4) and mild thinness (n = 3).

Association between pharyngeal residues and clinical/
nutritional status 

In the adjusted model, after controlling for other variables, 
it was observed that 100% of patients with underweight had 
pharyngeal residue versus 78% of normal weight [Prevalence 
Ratio (PR) adjusted 1.34, p = 0.011]. Only one of patients with 
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underweight was fully released orally (FOIS = 7), the others 
found themselves with restricted food intake by mouth. In 
addition, underweight patients 30% showed pharyngeal residue 
in mild, 20% in moderate and 50% in severe degree. Moreover, 
pharyngeal residue was associated with male sex (PR adjusted 
1.32, p = 0.040), NDD (PR adjusted 1.57, p = 0.021), stroke 
(PR adjusted 1.62, p = 0.009), cerebral palsy (PR adjusted 
1.76, p = 0.006) and HNC (PR adjusted 1.73, p = 0.002). In 
the adjusted analysis, no significant associations were found 
between neurological trauma, diabetes mellitus and pharyngeal 
residue (Table 1). 

Association between aspiration and clinical/nutritional 
status

In the adjusted analysis, after controlling for the other 
variables, aspiration was associated with HNC (PR) adjusted 
2.27, p = 0.028) and patients with cardiovascular disease 
(PR adjusted 1.96, p = 0.027), but not with underweight. 
Patients with overweight/obesity had, on average, 0.34 less 
pharyngeal residue (p = 0.021). Age, COPD, Systemic Arterial 
Hypertension were not association to aspiration (Table 2).

Table 2     
Relationship between aspiration and clinical/nutritional status 

of patients submitted to videofluoroscopy

n PR 
Adjusted

95%CI p

Age
  ≥ 70 years 24 1.77 0.91-3.47 0.092
  < 70 years 54 1.00
Body Mass Index
  Underweight 10 1.36 0.51-3.58 0.532
  Overweight/Obesity 30 0.34 0.13-0.85 0.021*
  Normal weight 36 1.00
Head and neck cancer
  Yes 10 2.27 1.09-4.73 0.028*
  No 66 1.00
COPD
  Yes 16 0.39 0.12-1.24 0.113
  No 60 1.00
Systemic Arterial Hypertension
  Yes 28 1.76 0.99-3.15 0.053
  No 48 1.00
Cardiovascular Disease
  Yes 21 1.96 1.08-3.57 0.027*
  No 55 1.00
PR = Prevalence Ratio. CI = Confidence Interval. COPD = Chronic Obstructive 
Pulmonary Disease. Independent variables: age ≥ 70 years old, < 70 years of age, 
sex, stroke, cerebral palsy, neurodegenerative disease, sepsis/septic shock, COPD, 
neurological trauma, gastroesophageal disorder, diabetes mellitus, cardiovascular 
disease, dyslipidemia, systemic arterial hypertension, history of pneumonia 
and nutritional status: underweight, overweight/obesity and normal weight 
range.*Significance p < 0.05.

Discussion

The main findings of the present study were the association 
between underweight and impaired swallowing efficacy as 
well as the absence of an association between underweight 
and swallowing safety. A previous study suggests that 
malnutrition is likely associated with a reduction in food intake 
due to difficulty swallowing (20). Two other recent studies 

Table 1     
Relationship between pharyngeal residues and clinical/nutri-

tional status of patients submitted to videofluoroscopy

 n PR  
Adjusted

95%CI p

Sex
   Man 44 1.32 1.01-1.72 0.040*
   Female 32 1
Body Mass Index
   Underweight 10 1.34 1.07-1.66 0.011**
   Overweight/Obesity 30 0.98 0.71-1,36 0.925
   Normal weight 36 1.00
Neurogenerative Disease
   Yes                           17 1.57 1.05-2.32 0.021*
   No               59 1.00
Stroke
   Yes 15 1.62 1.13-2.33 0.009**
   No 61 1.00
Cerebral Palsy
   Yes 1 1.76  1.17-2.66 0.006**
   No 75 1.00
Head and neck cancer
   Yes 10 1.73 1.22-2.44 0.002**
   No 66 1.00
Neurological Injury
   Yes 6 1.40 0.90-2.18 0.127
   No 70 1.00
Diabetes Mellitus
   Yes 22 1.27 0.95-1.71 0.101
   No 54 1.00
PR = Prevalence Ratio. CI = Confidence Interval. Independent variables: age ≥ 70 
years old, < 70 years of age, sex, stroke, cerebral palsy, neurodegenerative disease, 
sepsis/septic shock, COPD, neurological trauma, gastroesophageal disorder, diabetes 
mellitus, cardiovascular disease, dyslipidemia, systemic arterial hypertension, history of 
pneumonia and nutritional status: underweight, overweight/obesity and normal weight 
range*Significance p < 0.05 and ** p < 0.01.
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report evidence of the relationship between malnutrition and 
dysphagia (21, 22). In a multi-center cross-sectional study 
conducted in Spain (PREDyCES®) involving 1597 cases, 
dysphagia was found 20.5% of patients and was identified as a 
factor for the development of malnutrition (Nutrition Risk Scale 
– NRS-2002® screening test ≥ 3, BMI < 18.5 kg/m2) [adjusted 
odds ratio (OR) = 1.85 (95% CI: 1.38-2.50), p = 0.002] (23). 
In a study conducted by Kim and Byeon (2014) involving 261 
acute stroke survivors (67.2 ± 13.4 years), those with severe 
dysphagia had significantly low protein levels (p = 0.031) 
seven days after admission to the stroke unit (24). Similarly, 
other authors found a strong correlation between OD and 
malnutrition; moreover, the clinical severity score of dysphagia 
was 325.6 ± 12.3 points among patients with normal nutritional 
status and 529 ± 34.5 points in patients classified using the 
Subject’s Global Assessment as “B” (mildly malnourished or 
suspected of malnutrition) or “C” (severely malnourished ) (p < 
0.05) (11). 

The association between malnutrition and dysphagia was 
described in a study with 1662 hospitalized older patients (62% 
female; mean age: 85.1 ± 6.2 years). The Mini-Nutritional 
Assessment (MNA®) demonstrated that 45.3% of patients with 
OD were malnourished compared 18% of those without OD (p 
< 0.001) and that dysphagia was a strong factor for malnutrition 
(MNA® scores lower than 17 were considered indicative of 
malnutrition) (MNA® < 17, OR: 12.6, 95% CI: 7.49-21.2); 
moreover, patients with OD had lower BMI scores (25.5 ± 5.3 
vs. 26.8 ± 5.1, p < 0.001) (25).

Likewise, impaired swallowing efficacy may be related to 
underweight/malnutrition, as malnutrition or poor nutritional 
status is a marker of a population highly susceptible to 
acquiring infection due to the fact that malnutrition depresses 
the immune system. Malnutrition negatively affects muscle 
function, such as respiratory muscles, and delays or prevents 
adequate recovery (26). In cases of impaired swallowing 
efficacy, residue in spaces between the tongue base and 
epiglottis (valleculae) may be present due to the reduction in 
the tongue propulsion force (15). Other factors, such as residue 
in the pyriform sinus, can impair pharyngeal clearance (15). 
Changes in the opening of the upper esophageal sphincter may 
also be associated with pharyngeal residue (27).

One of the few studies to investigate the relationship 
between specific swallowing disorders (pharyngeal residue) 
and nutritional status followed 224 older adults and found a 
high prevalence rate of individuals either ‘malnourished or at 
risk of malnutrition’, which was associated with basal signs 
of impaired swallowing efficacy (OR = 2.73, p = 0.015) (28). 
In a multicenter study involving 63 patients diagnosed with 
post-stroke OD, vallecular residue (OR = 3.56, p = 0.001) and 
pharyngeal recesses (OR = 9.08, p = 0.001) upon admission 
increased the chance of aspiration six months after a stroke 
(29).

Regarding clinical conditions, the male sex was associated 
with the presence of pharyngeal residue in the present study. 

While signs of efficacy have not been associated with sex, a 
greater occurrence of OD has been reported among males (4, 
30). An association between signs of impaired efficacy and 
neurological problems, such as neurodegenerative diseases, 
stroke and cerebral palsy, was found in this study. These 
findings are in agreement with data from a similar study, in 
which the authors found pharyngeal residue in 53% of the 
patients, which was associated with unsafe swallowing (p 
< 0.001) (31). Likewise, increased oropharyngeal residue is 
a common radiological finding in patients with Parkinson’s 
disease (32). In a previous study involving 29 children with 
cerebral palsy, vallecular residue was found in 82.7% of 
patients and residue in the pyriformis sinus was found in 37.9% 
of patients (33).

In the present study, impaired swallowing efficacy and safety 
were associated with head and neck cancer. A previous study 
reports the presence of pharyngeal residue in 20% of patients 
(54 ± 9 years) with oral and oropharyngeal cancer treated with 
chemotherapy and surgery, assessed using videofluoroscopy 
(34). As changes in the safety of swallowing in cases of head 
and neck cancer lead patients to a tendency toward initiating 
swallowing by interrupting the inspiratory phase of the 
breathing cycle, such patients have more severe airway invasion 
and swallowing impairment in comparison to those with a more 
stable pattern (35). 

No association was found between pharyngeal residue and 
neurological trauma in the present investigation. However, a 
prospective study with a 12-month follow-up involving patients 
with severe traumatic brain injury assessed the acute phase 
of the process (time of admission and one month after the 
injury) and found impaired efficacy (presence of pharyngeal 
residue) (36). Regarding comorbidities, no association was 
found between pharyngeal residue and diabetes mellitus, as 
observed in previous studies involving hospitalized patients 
with dysphagia (21, 37). Nonetheless, diabetes mellitus is 
associated with vascular complications and neuropathies (38), 
which are risk factors for OD (2).

In relation to swallowing safety, aspiration was not 
associated with underweight (BMI < 18.5 kg/m2) in the 
present study, which is in agreement with data reported in an 
investigation involving older adults with impaired swallowing 
safety  (MNA® < 17, OR = 2.04,  95% CI 0.84-4.95, p = 0.110) 
(39). However, other authors have pointed out that patients with 
aspiration exhibit poor nutritional status based on the MNA® (p 
= 0.004) as well as poor outcomes regarding swallowing safety 
(p = 0.010) (30). In the same study, malnutrition was associated 
with mortality within one year in older adults with pneumonia 
and was closely associated with oropharyngeal dysphagia (30).

Patients aged 70 years or older had not a higher prevalence 
rate of aspiration in the present study. This result is not in 
agreement with data reported in a prospective cohort study 
involving older adults, which found an older mean age among 
patients with OD (p < 0.001) discharged from the acute 
geriatric unit (40). We not found association between age and 
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aspiration. Indeed, older individuals have a higher prevalence 
rate of OD (p < 0.001) (39). It has recently been shown that 
older adults hospitalized with acute disease have a 47.4% 
prevalence rate of OD and the chance of OD is higher among 
those aged > 85 years (OR = 1.6) (21). In other study, the 
risk of dysphagia was related to an increased likelihood of 
malnutrition at an older age, even after adjusting for covariables 
(MNA® ≤ 7, PR = 1.30, 95% CI: 1.01-1.67) (41). Moreover, 
OD and aspiration are prevalent in older adults with pneumonia 
(55%), leading a worse prognosis and a greater risk of mortality 
when associated with comorbidities, impaired clinical status 
and malnutrition (8). Swallowing disorders can lead to the 
prescription of alternative feeding methods (gastrostomy and 
nasogastric feeding tube), which can be contribute to the risk of 
aspiration pneumonia. In a study recent involving patients aged 
≥ 60 years with dysphagia and advanced dementia (classified 
as at least 7A according to the Functional Assessment Staging 
Test), the six-month follow up revealed that significantly more 
patients in the alternative feeding group (n = 18, 58.1%) had 
a diagnosis of aspiration pneumonia in comparison to the oral 
feeding group (n = 9, 25.0%) (p = 0.006) (42). Moreover, it 
is not yet clear in the literature, which one (gastrostomy and 
nasogastric feeding tube) would offer best the better benefit 
(43).

In the present study, the COPD was not associated with 
aspiration. The literature reports that changes in the breathing 
pattern may influence the coordination of swallowing and 
respiration synchrony, thereby affecting the protection of the 
lower airways (44). Cardiovascular diseases were associated 
with aspiration, which is agreement with data reported by 
Cabré et al. (2013) (40), who found prevalent ischemic heart 
disease among patients with OD (61%; p < 0.001) (40). These 
associations may be explained by the pathological mechanism 
directly related to respiratory impairment, contributing 
to respiratory difficulty and altering the coordination of 
swallowing mechanisms (45).

No association was found between systemic arterial 
hypertension and aspiration, which is agreement with the 
findings of a previous study involving comorbidities in 32 
patients hospitalized with dysphagia (p = 0.724) (37). 

The limitations of the present study should be taken into 
account. First, the use of a non-probabilistic sample does not 
allow the extrapolation of the findings to other populations. 
Moreover, it is possible that the statistical analysis did not 
have sufficient power to find significant differences among 
the variables due to the small number of participants. Another 
limitation regards the cross-sectional design, which does not 
allow the establishment of causal relationships. Nonetheless, 
this preliminary investigation can contribute to future studies on 
impaired swallowing efficacy (presence of pharyngeal residue) 
and impaired swallowing safety (changes due to the occurrence 
of aspiration). Moreover, clinical/nutritional status should be 
conducted with probabilistic samples and further future studies 
are needed to confirm the association between specific markers 

of swallowing disorders and nutritional status assessed using 
other means rather than only the BMI. 

In the present study, neurologic diseases, head and neck 
cancer, the male sex and underweight were associated to 
impaired swallowing efficacy. In contrast, underweight was not 
associated with impaired swallowing safety independently of 
the other variables.  
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