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Background: Swallowing impairment (dysphagia) has been associated with COPD and may 

contribute to exacerbations of this chronic and progressive disease. Further, risk of mortality 

increases with concomitant presence of cachexia in the COPD population. The purpose of this 

prospective study was to depict oropharyngeal swallowing physiology in underweight patients 

with stable but advanced-stage COPD.

Patients and methods: Ten underweight patients with stable but advanced COPD under-

went a modified barium swallow study. Analysis of oropharyngeal swallowing function was 

completed using the standardized Modified Barium Swallow Impairment Profile and the 

Penetration–Aspiration Scale. Scores from the Dysphagia Handicap Index and 10-item Eating 

Assessment Tool were collected to assess patient perception of swallowing difficulty. Findings 

were compared to age- and sex-matched healthy controls.

Results: Significantly higher MBSImP oral total scores (P=0.007) were observed in COPD 

patients compared to matched controls, but no difference was observed in pharyngeal total 

scores (P=0.105). Patients with COPD had significantly higher maximum PAS scores compared 

with controls (P=0.030). There was no significant difference in EAT-10 or DHI scores between 

patients with COPD and controls (P=0.41 and P=0.08, respectively).

Conclusion: Underweight patients with severe but stable COPD present with dysphagia that 

may not be recognized by the patient. Further investigation is needed to elucidate the interac-

tion between the respiratory–swallowing systems, how muscular weakness may contribute to 

swallowing impairment, and responsiveness to swallowing treatment.
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Introduction
A chronic inflammatory lung disease, COPD is the third leading cause of death in 

the United States.1 Exacerbations of symptoms are typical and can be severe during 

disease progression, whereas contributing to repeated, costly hospitalizations and 

early mortality.2 The estimated medical cost of COPD in 2012 was over 32 billion 

dollars3 and is expected to rise, given frequent hospital readmissions within 30 days 

after initial discharge.4

COPD disease severity and clinical manifestations vary greatly between patients 

and research cohorts that have studied the incidence and type of associated oropha-

ryngeal swallowing impairment. Further, assessment methods and metrics to investi-

gate oropharyngeal swallowing mechanism and dysfunction have varied. One study 
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reported the incidence of dysphagia associated with COPD 

was 85%, with laryngeal penetration and tracheal aspiration 

observed in 28% and 42% of subjects, respectively.5 Further, 

complications secondary to swallowing impairments, such as 

aspiration pneumonia, dehydration, and airway obstruction, 

have been shown to contribute to disease exacerbations.6 The 

negative effects of exacerbation on patient’s quality of life, 

physical and physiological well-being, and early mortality2 

highlight the potential impact that dysphagia may have on 

the natural course of COPD.

Ghannouchi et al completed a systematic literature 

review revealing differences between COPD and healthy 

age-matched controls that were observed on videofluoro-

scopic imaging.7 For example, prolonged airway closure and 

a lower laryngeal position were observed in COPD patients 

with moderate to very severe disease.8 It was postulated 

that the prolonged airway closure represents an underlying 

protective response to reduce the risk of airway invasion.9 

Other observations include prolonged transit times for solid 

foods, longer laryngeal vestibule closure times during liquid 

swallows,9 delayed swallow initiation,5 and oropharyngeal 

residue.10 Additionally, the rate of tracheal aspiration of thin 

liquids observed on videofluoroscopy in COPD patients was 

higher, compared to age-matched controls (25% vs 0.1%, 

respectively).11 Robinson et al found a significantly higher 

risk of aspiration on bedside swallow evaluations in a COPD 

group (44%) compared to a non-COPD hospitalized group 

(29%).12 Although the non-COPD patients’ videofluoro-

scopic results were not reported, 17% of the COPD patients 

aspirated on videofluoroscopy.12 An additional study using 

fiberoptic endoscopic evaluation of swallowing revealed that 

the majority of patients with COPD presented with pharyn-

geal residue (90%), and 25% of the study sample had bolus 

airway invasion.10

In addition to oropharyngeal motor impairment, altered 

upper airway sensory mechanics in COPD may further con-

tribute to penetration/aspiration. Evidence suggests that COPD 

patients have reduced laryngopharyngeal sensitivity, resulting 

in decreased measures to clear pharyngeal residue.13 More-

over, the COPD patient may be less likely to engage in produc-

tive coughing to expel ingested material from the airway.

Furthermore, dysphagia is known to have devastating 

effects on nutritional status, with approximately 25% of 

patients with COPD developing cachexia – a wasting syn-

drome associated with a 50% reduction in median survival.14 

To date, the authors are not aware of any study that investi-

gates the concomitant effects of low body mass index (BMI) 

on swallowing in patients with COPD.

The purpose of the present prospective cohort study was 

to describe oropharyngeal swallowing physiology in patients 

with advanced-stage COPD (Global Initiative for Chronic 

Obstructive Lung Disease [GOLD] stages 3 and 415) with 

concomitant low BMI using standardized, validated, and 

reproducible metrics of swallowing impairment and bolus 

airway invasion. This is the only investigation known to the 

authors that attempts to define dysphagia in a population of 

COPD patients who were also underweight. Prior research 

has reported on BMI but not limited inclusion to those 

patients presenting with low BMI.9,16 Further, we detailed 

oral intake, patient-reported symptoms of swallowing impair-

ment, and the impact of dysphagia on quality of life. These 

findings were compared to age- and sex-matched healthy 

controls retrieved from a large normative database.

Patients and methods
Each patient underwent a baseline modified barium swallow 

study (MBSS) as part of a clinical trial evaluating the effects 

of an investigational nutritive agent to treat low BMI in 

12 patients with advanced but stable COPD. Key eligibility 

criteria included: 1) ages 30–80 years; 2) GOLD Stage 3 or 

Stage 415; and 3) low weight, defined as BMI below 22 kg/m2. 

Exclusion criteria were: 1) current tobacco, alcohol, or illicit 

drug use; 2) unstable cardiovascular disease; 3) cognitive 

dysfunction; 4) non-COPD lung disease; 5) history of organ 

transplant; 6) history of lung cancer or any metastatic cancer; 

7) HIV/AIDS; 8) taking an immunosuppressive agent; and 

9) taking greater than 20 mg of prednisone or equivalent 

corticosteroid.

Swallowing-related data from healthy controls were 

extracted from a large normative database as part of a 

separate study investigating effects of aging on swallowing 

function. A healthy participant was defined as an individual 

without current or history of dysphagia, upper aerodigestive 

tract surgical procedures, hiatal hernia, pulmonary disease 

(eg, COPD), head and neck cancer, and/or neurological dis-

ease (eg, stroke, Parkinson’s disease). Further, he/she was 

able to drink thin liquids and eat solids as part of a regular 

diet and did not have a known allergy or dietary restriction for 

food or barium contrast materials used in study procedures. 

For each COPD patient, a maximum of four age-matched 

(±2 years) and sex-matched controls were extracted.

All informed consent procedures were in accordance 

with the ethical standards of the responsible committee 

on human experimentation. Written informed consent was 

obtained from all study patients and healthy controls. This 

study received Institutional Review Board Approval from 
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Medical University of South Carolina (IRBs# Pro0027289 

[COPD] and Pro00011566 [healthy controls]). This study 

was registered as a clinical trial with the ClinicalTrials.gov 

Identifier of NCT02067377.

Videofluoroscopic imaging was obtained using continu-

ous fluoroscopy, and high-resolution images were recorded 

at 30 frames (Digital Swallowing Workstation Model 7100, 

Kay Elemetrics Corp.) Standardized consistencies of com-

mercially prepared barium (Varibar®) of increasing volume 

(5 mL, single-cup swallow, and sequential swallows of 

liquid) and viscosity (thin, nectar- and honey-thickened 

liquids, pudding, and cookie) were provided for a maximum 

of 12 swallowing tasks in two viewing planes (ten swal-

lows lateral and two swallows anteroposterior) following 

the standardized Modified Barium Swallow Impairment 

Profile©™ (MBSImP) approach.17

The MBSImP measures 17 validated and reliable compo-

nents of swallow physiology across three functional domains: 

oral, pharyngeal, and esophageal.17 The operational defini-

tions for each component score represent unique and unam-

biguous observations of structural movement, bolus flow, or 

both.17 The highest (worst) score across all swallowing tasks 

contributes to an overall impression (OI) score for each of 

the 17 components. A measure of overall oral impairment 

(oral total [OT]) is constructed on the basis of the sum score 

of components one through six OI scores (range 0–22). 

Likewise, overall pharyngeal impairment (pharyngeal total 

[PT]) is constructed on the basis of the sum of components 

seven through 16 OI scores (range=0–29). Scoring of 

videofluoroscopic studies were randomized among four 

speech-language pathologists with expertise in MBSImP 

interpretation method ($80% inter-rater reliability).

The presence and degree of airway invasion were mea-

sured using the validated Penetration–Aspiration Scale 

(PAS) – an eight-point ordinal scale.18 A score of 1 represents 

the absence of airway invasion, and a score of 8 represents 

an absent attempt to react to or expectorate aspirated material 

(ie, silent aspiration).18 Scores of 3 and greater are considered 

impaired, on the basis of normative data.19 PAS was derived 

for each swallowing task.

The Functional Oral Intake Scale (FOIS) was used to 

document the patients’ oral intake level.20,21 The FOIS con-

sists of seven levels to assess diet level of safe oral intake, 

with Level 1 representing no oral intake and Level 7 repre-

senting total oral intake without restrictions. Additionally, 

each patient completed the Dysphagia Handicap Index 

(DHI)22 and 10-item Eating Assessment Tool (EAT-10).20 

The DHI measures the handicapping effects of dysphagia 

on emotional, functional, and physical aspects of the lives 

of dysphagic patients.22 Each of the 25 statements distributed 

across the three domains (emotional, functional, and physical) 

are rated as “never”, “sometimes”, or “always” occurring. 

Higher scores indicate more severe impairment. The DHI 

was validated in a heterogeneous dysphagic patient sample 

(N=77), using a control of non-dysphagic patients for clinical 

validity. The EAT-10 measures symptom-specific outcomes 

of dysphagia using ten items rated on a Likert scale of 0 (no 

problem) to 4 (severe problem), which was validated using a 

large cohort of voice and swallowing patients. The EAT-10 

was validated using a large cohort of voice and swallowing 

patients (N=235), with a score of score of 3 and greater 

indicating abnormal swallowing function based on published 

normative data.20

COPD assessments included spirometry before and 

after bronchodilator, plethysmographic lung volumes to 

record the residual volume/total lung capacity (RV/TLC) 

ratio. A 6MWD to define the distance walked by standard-

ized protocol.23 The St Georges Respiratory Questionnaire 

(SGRQ) was administered to define COPD-specific quality 

of life by total score.24 The SGRQ is used in patients with 

obstructive airways disease such as COPD to measure overall 

health and perceived well-being. It consists of 50 questions 

that cover symptom frequency and severity as well as activi-

ties that are limited by breathlessness. Scores range from 

0 to 100, with higher scores indicating greater limitation. The 

SGRQ has been used since 1991 and has been validated for 

correlations between symptoms and activity levels.

Data collection
MBSImP component scores of 1 and greater were considered 

impaired for purposes of analysis. However, lip closure, 

tongue base retraction, and pharyngeal residue were deemed 

impaired if the score was greater than 2 (scores of 1 on 

these components could be considered normal variance). 

Descriptive measures were calculated for MBSImP compo-

nent and composite scores (oral and pharyngeal totals), PAS, 

DHI, and EAT-10. Mann–Whitney U tests were calculated 

to compare composite scores between patients with COPD 

to sex- and age-matched (±2 years) healthy, non-dysphagic 

controls that were collected as part of a large normative study 

(n=195) separate from the current project.25 After all the eli-

gible control matches were selected, a maximum of four were 

randomly chosen for a total of 37 control subjects because 

one COPD subject only had one matching healthy control.

Regression analysis was conducted between measures 

of OT and PT scores and the following COPD physiologic 
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tests: the RV/TLC ratio, 6MWD, and SGRQ. Study data 

were managed using REDCap.25

Results
Results of ten patients (five females) with a mean age of 

62 (±8) years are presented. Two patients were removed from 

analysis because of previous anterior cervical surgeries which 

may impact swallowing function. All patients had obstructive 

lung disease, with most classified as Stage 4 (90%). Thirty-

seven adults (20 females) comprised the control group, with a 

mean age of 61 (±8) years. Further demographic and clinical 

characteristics are described in Table 1.

MBSImP component and composite scores
All patients demonstrated impairment in oral residue, 

initiation of pharyngeal swallow, tongue base retraction, 

pharyngeal residue, and esophageal clearance. Moreover, the 

majority of patients demonstrated impairment in bolus 

preparation/mastication and pharyngoesophageal segment 

opening (70% and 90%, respectively; Table 2).

The mean (±SD) OT and PT scores were 7.7 (±2.6) and 

7.9 (±3.0), respectively (Table 3). When composite scores 

of the patients with COPD were compared with matched 

controls, there was a significant difference in OT scores 

(P=0.007) but not PT scores (P=0.105; Table 3).

PAS
The mean PAS score (±SD) for all COPD patients across 

swallowing tasks was 1.3 (±0.9), with a range of 1–8 

(Tables 3 and 4). Highest PAS scores were observed on 

the sequential thin liquid (worst score of 4) and sequential 

nectar-thickened liquid (worst score of 8) swallowing tasks. 

Patients with COPD had significantly higher maximum 

(worst) PAS scores compared with controls (P=0.030) 

(Tables 3 and 4). One COPD patient was once observed to 

have silent aspiration (PAS=8) during the sequential nectar-

thickened liquid swallowing task only. Reduced laryngeal 

elevation and laryngeal vestibular closure contributed to the 

bolus entering the airway without clearance, which resulted 

in the residue falling below the true vocal folds on a sub-

sequent swallow without patient attempt to expectorate the 

aspirated material.

FOIS
All patients had a FOIS level of 7, which indicates they 

reported a total oral diet of all consistencies without any 

restrictions.

EAT-10
The EAT-10 mean (±SD) total score was 2.5 (±3.2), with a 

range from 0 to 8 (Table 3). Forty-four percent of patients 

with COPD had a total score of 3 or greater as compared with 

19% of healthy controls (n=7). There was no significant dif-

ference in EAT-10 total scores between patients with COPD 

and controls (P=0.413).

DHI
The mean (±SD) total DHI score was 12.2 (±11.1), with a 

range from 2 to 36 (Table 3). Summary statistics across the 

physical, functional, and emotional domains are provided 

in Table 3. Comparisons between patients with COPD and 

controls (n=5) did not reveal a significant difference in DHI 

scores (P=0.075).

COPD metrics
Correlations between the OT score trended with the RV/TLC 

ratio – a measure of hyperinflation and 6MWD distance – an 

important functional outcome in COPD. Further, the RV/

TLC trended with the component score bolus preparation/

mastication – a critical component of efficient bolus prepara-

tion and airway protection. PT scores trended with the SGRQ 

to suggest that both oral and pharyngeal components of 

swallowing are dysfunctional in severe COPD patients who 

perceive they have no swallowing problems (Figure 1).

Table 1 Patient demographics. Data presented as mean ± SD 
unless otherwise reported

Variables COPD
(N=10)

Heathy 
controlsa

(N=37)

Age (years)
Mean ± SD
Range

61.8±8.2
53–76

61.0±7.8
51–78

Sex frequency (female %) 5 (50.0%) 20 (54.1%)
Racial category frequency (percentage)

White/Caucasian
Black/African American

9 (90%)
1 (10%)

32 (86.5)
4 (10.8)

Ethnicity category frequency (percentage)
Non-Hispanic/non-Latino 10 (100%) 36 (97.3)

BMI 18.5±1.4
Range: 16.6–20.5

–

Pulmonary function
FEV1% predicted
FVC% predicted
FEV1/FVC
TLC% predicted
RV% predicted
RV/TLC

27.9±7.8
70.0±10.9
30.6±6.8
125.1±31.9
202.1±76.1
58.4±13.4

–
–
–
–
–
–

Hand grip strength 59.6±20.5 –

Note: aHealthy controls did not self-report a diagnosis of COPD, pulmonary, or 
neurologic disease, or history of head/neck or cardiothoracic cancer or surgery.
Abbreviations: BMI, body mass index; FEV1, forced expiratory volume in the first 
second; FVC, forced vital capacity; TLC, total lung capacity; RV, residual volume.
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Discussion
The purpose of this cohort study was to describe oropha-

ryngeal swallowing physiology in patients with stable, 

advanced-stage COPD and were underweight (BMI ,22). 

Oropharyngeal swallowing impairment was observed in all 

COPD patients. Oral impairment and PAS scores were sig-

nificantly worse from those of age- and sex-matched healthy 

controls. Swallowing impairment, despite the minimal airway 

invasion observed in this cohort, contributes to increased aspi-

ration and nutritional risks. The patients included in this sam-

ple were stable; however, during an acute exacerbation, these 

patients may not be able to protect their airway as efficiently. 

Further, if there is a progression of dysphagia severity, it may 

contribute to COPD severity and exacerbations. Moreover, 

increasing dysphagia severity may further exacerbate nutri-

tional impairments in patients who are already underweight 

(low BMI), with detrimental effects on the body, including 

further loss of muscle mass and gastrointestinal dysfunc-

tion. The latter is of interest because impairment in esopha-

geal clearance in the upright position was observed in all 

COPD patients but only half of the healthy control subjects.

Interestingly, patients with COPD have no specific 

neurological or structural etiology known to account for 

dysphagia. However, all study patients exhibited delayed 

initiation of the pharyngeal swallow and oropharyngeal resi-

due, which may indicate muscular weakness and/or reduced 

sensation of upper aerodigestive tract structures involved 

in swallowing – specifically, the tongue and pharynx. For 

example, the majority of patients exhibited decreased bolus 

preparation, and all patients demonstrated reduced tongue 

base retraction, suggesting lingual weakness that further 

supports findings from previous studies.5,10 Generalized 

weakness present in the COPD population has been reported 

to be related, at least in part, to poor nutrition and reduced 

exercise tolerance.26 Further, specific sarcopenia (which 

affects 15% of patients with stable COPD) may occur in 

diffuse muscle groups27 and can affect muscles used during 

swallowing. In addition, discoordination of respiration with 

impaired swallowing has been implicated in patients with 

stable and acute exacerbations of COPD.28–30 Compromised 

Table 2 MBSImP component OI scores. Summary measures are frequency (%)

MBSImP component OI=0 OI $1

COPD
N=10

Healthy
N=37

COPD
N=10

Healthy
N=37

C1 – Lip closurea 8 (80%) 34 (92%) 2 (20%) 3 (8%)
C2 – Bolus hold 5 (50%) 22 (59%) 5 (50%) 15 (41%)
C3 – Bolus preparation/mastication 3 (30%) 33 (89%) 7 (70%) 4 (11%)
C4 – Lingual transport 7 (70%) 27 (73%) 3 (30%) 10 (27%)
C5 – Oral residuea 0 (0%) 12 (32%) 10 (100%) 25 (68%)
C6 – Initiation of pharyngeal swallow 0 (0%) 2 (5%) 10 (100%) 35 (95%)
C7 – Soft palate elevation 5 (50%) 37 (100%) 5 (50%) 0 (0%)
C8 – Laryngeal elevation 6 (60%) 16 (43%) 4 (40%) 21 (57%)
C9 – Anterior hyoid excursion 7 (70%) 6 (16%) 3 (30%) 31 (84%)
C10 – Epiglottic movement 7 (70%) 29 (79%) 3 (30%) 8 (21%)
C11 – Laryngeal vestibular closure 5 (50%) 31 (84%) 5 (50%) 6 (16%)
C12 – Pharyngeal stripping wave 7 (70%) 22 (59%) 3 (30%) 15 (41%)
C13 – Pharyngeal contraction 8 (80%) 30 (81%) 2 (20%) 7 (19%)
C14 – Pharyngoesophageal segment opening 1 (10%) 2 (5%) 9 (90%) 35 (95%)
C15 – Tongue base retractiona 0 (0%) 17 (46%) 10 (100%) 20 (54%)
C16 – Pharyngeal residuea 0 (0%) 15 (41%) 10 (100%) 22 (59%)
C17 – Esophageal clearanceb 0 (0%) 19 (51%) 9 (100%) 18 (49%)

Notes: aOI score of 1 for this component is considered normal variation. Thus, OI scores of 0 and 1 were collapsed under the OI=0 column. bMissing one score for a COPD 
patient.
Abbreviations: OI, overall impression; MBSImP, Modified Barium Swallow Impairment Profile.

Table 3 Comparison between COPD and sex- and age-matched 
(±2 years) healthy controls. Data presented as mean ± SD unless 
otherwise reported

Outcome measure COPD
(n=10)

Healthy 
controls
(n=37)

P-value

MBSImP composite score
Oral total
Pharyngeal total

7.7±2.6
7.9±3.0

5.2±2.1
6.0±2.6

0.007
NS

Penetration–Aspiration Scale score
Highest score

1.3±0.9
8

1.1±0.5
5

NS
0.030

EAT-10 total score 2.6±3.2a 1.5±3.3 NS
Dysphagia Handicap Index total score 12.2±11.1 3.6±4.1b NS

Notes: aN=9 for this measure. bN=6 for this measure.
Abbreviations: MBSImP, Modified Barium Swallow Impairment Profile; EAT-10, 
10-item Eating Assessment Tool; NS, nonsignificant.
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pulmonary function and impaired swallowing increase 

aspiration risk in patients with COPD.

Another contributor of dysphagia may be the reduc-

tion in oropharyngeal sensation. Similar to results by 

Good-Fratturelli et al5 who found delayed initiation of the 

pharyngeal swallow in 60% of patients, we found delayed 

swallowing in all patients in this COPD cohort. Notably, 

the pharyngeal swallow was not triggered until the leading 

Table 4 Categorized PAS scores across swallowing tasks. Summary measures are frequency (%)

Swallowing 
task

PAS=1 or 2a PAS=3–5 PAS=6–8

COPD
(N=10)

Healthy
(N=37)

COPD
(N=10)

Healthy
(N=37)

COPD
(N=10)

Healthy
(N=37)

5 mL thin 2 10 (100%) 36 (97%) 0 (0%) 1 (3%) 0 (0%) 0 (0%)
Cup thin 10 (100%) 35 (95%) 0 (0%) 2 (5%) 0 (0%) 0 (0%)
Sequential thin 8 (80%) 34 (92%) 2 (20%) 3 (8%) 0 (0%) 0 (0%)
5 mL nectar 10 (100%) 36 (97%) 0 (0%) 1 (3%) 0 (0%) 0 (0%)
Cup nectar 10 (100%) 37 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Sequential nectar 9 (90%) 37 (100%) 0 (0%) 0 (0%) 1 (10%) 0 (0%)
Honey 10 (100%) 37 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Pudding 10 (100%) 37 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Cookie 10 (100%) 37 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Notes: aData from Robbins.19 PAS scores of 1 or 2 are frequently observed in healthy adults and, thus, are considered “normal”.
Abbreviation: PAS, Penetration–Aspiration Scale.

Figure 1 Analysis of COPD metrics oral total scores on the MBSImP are associated with measures of hyperinflation.
Notes: Oral total scores are associated with measures of hyperinflation (A) and reflected in bolus preparation scores (B). Both oral and pharyngeal total scores are 
associated with measures of COPD severity including 6MWD (C) and SGRQ (D).
Abbreviations: RV/TLC, residual volume/total lung capacity; SGRQ, St Georges Respiratory Questionnaire; MBSImP, Modified Barium Swallow Impairment Profile.
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edge of the bolus was well into the pharynx in 60% of our 

patients on larger sequential swallowing tasks. Patients 

with COPD had consistently higher impairment rates for 

initiation of pharyngeal swallow as compared to matched 

controls, although differences on comparison were found to 

be non-significant. Two possible explanations for this result 

include the small sample size and the normal variation on 

this swallowing component observed in aging adults. For 

example, it has been shown that healthy older adults may 

initiate pharyngeal swallowing later when the leading edge 

of the bolus is advanced into the airway without aspiration 

occurrence.31 Interestingly, however, delayed swallow ini-

tiation was also observed in 88% of patients studied with 

recent exacerbation of COPD by Kobayashi et al.32 It may 

be that swallow delay may be confounded by other impaired 

airway protection mechanisms, such as decreased sensation, 

in patients with COPD. For example, Clayton et al reported 

decreased laryngeal sensation in patients with COPD, 

together with abnormal pharyngeal residue; the latter was 

observed in our cohort.13 The high incidence of oropharyngeal 

residue and delayed initiation of the swallow may in part 

result from overall reduced sensation. It has been proposed 

that the impact of corticosteroids, current or past smoking 

behavior, and oxygen therapy may impact pharyngeal and 

laryngeal mucosal sensory receptors of the pharyngeal and 

laryngeal mucosa in this population, and could then lead to 

decreased sensation.13

Impairment in laryngeal elevation was observed in almost 

half of the studied patients. Furthermore, those patients 

with decreased laryngeal elevation frequently presented 

with incomplete laryngeal vestibule closure, which further 

places patients at risk for airway invasion at the height of 

the swallow (when the vestibule should be fully closed and 

shielded from the bolus flowing through the pharynx). These 

findings support the investigation by Mokhlesi et al who also 

observed a lowered laryngeal position at this point in the 

swallow in patients with stable COPD patients.8

A higher incidence of laryngeal penetration and tracheal 

aspiration in COPD patients has been reported in previous 

studies, with the suggestion that ingested material in the air-

way may increase exacerbations in COPD.6 Good-Fratturelli 

et al reported 28% and 42% penetration and aspiration rates, 

respectively,5 similar to other studies.10–12 Although only 

one patient had one instance of silent aspiration, outside of 

the clinical context of the MBSS, this physiologic impair-

ment during daily eating and drinking may well result 

in trace, low-grade aspiration and, therefore, confound 

pulmonary status.

The patients’ perception of swallow function was incon-

gruent with the nature and severity of the swallowing impair-

ment observed. Their self-reported symptomatology related 

to swallowing impairment (EAT-10) and subsequent impact 

on quality of life (DHI) was minimal, with no difference 

observed between patient scores and matched healthy con-

trols. Further, the patients in this cohort indicated no dietary 

restrictions (FOIS Level 7). Reduced pharyngeal sensation 

may account, in part, for the patient’s limited insight into 

swallowing impairment. Further, reduced laryngopharyngeal 

sensation places the patient at increased risk for aspiration 

and aspiration-related pulmonary complications. The mis-

match between patient’s perceived and actual swallowing 

impairment and the nature of the swallowing impairments 

may signal a need for swallowing assessment and subsequent 

management in this patient population.

Study limitations
The primary limitation of this study includes the small 

patient sample representing a subset of COPD patients. 

The original sample size included 12 patients, but two were 

excluded secondary to history of anterior cervical discec-

tomy fusion (ACDF) spinal surgeries because of the known 

swallowing impairment that may be result from disruption 

to the sensory end organs and muscles of the pharynx. 

Because this analysis was specifically investigating effects 

of COPD and underweight on swallowing function, we did 

not want potential confounders influencing results. Further, 

an MBSS represents only a few minutes in time. Fatigue is 

known to greatly impact patients with COPD when com-

pleting basic activities of daily living – including eating 

and drinking.33 It follows that swallowing function could 

likely further deteriorate outside the context of a clinical 

assessment and over the course of a full meal, leading to 

increased risk of aspiration. Next, certain measures (ie, BMI, 

hand grip strength, and spirometry) were not available in 

the normative dataset and, thus, we were not able to further 

analyze comparisons between the patient group and their 

matched controls. Lastly, we did not have data available 

for advanced-stage but stable COPD patients with normal 

weight for comparison. This would have strengthened 

clinical implications for the contribution of low BMI on 

swallowing function.

Conclusion
The results of this study suggest that patients with severe 

but stable COPD with concomitant underweight and dys-

phagia may require a multisystem approach for defining and 
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rehabilitating dysphagia. Although the evidence from this 

current study revealed the presence of significant swallow 

impairment in underweight patients with severe COPD, there 

remains the lack of a clear cause and effect. This investiga-

tion included patients with a BMI below 22 kg/m2. Future 

research should include patients with COPD who present 

with both higher and lower BMI to determine if factors such 

as overall body mass, rather than COPD status, impacts 

swallow function.

Swallowing impairment in COPD is likely a multifacto-

rial issue and influenced by muscular weakness, alteration 

in oropharyngeal and laryngeal sensation, and mismatch 

between patient perception and actual presence and severity 

of dysphagia. Moreover, patients with COPD have been 

shown to have disruption in the coordinative processes 

between respiration and swallowing. Discoordination 

between the respiratory cessation and swallowing initiation 

has been shown to contribute to dysphagia and aspiration.34 

Further investigations that directly examine aberrations in 

respiratory swallowing coordination and oropharyngeal 

muscle function on the type and severity of dysphagia are 

warranted. Such studies will lead to the discovery of potential 

behavioral interventions that target the impaired mechanisms 

contributing to disruptions in swallowing safety and effi-

ciency in patients with COPD.
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