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Abstract 
Gonzalez Lindh, M. 2021. Swallowing Dysfunction in Respiratory Diseases. Prevalence 
and risk factors in COPD and COVID-19. Digital Comprehensive Summaries of Uppsala 
Dissertations from the Faculty of Medicine 1801. 72 pp. Uppsala: Acta Universitatis 
Upsaliensis. ISBN 978-91-513-1378-8. 

Objective: Swallowing dysfunction, dysphagia, is a common, sometimes dangerous, and often 
neglected problem that affects many people. The prevalence is estimated to be approximately 
8% in the general population which makes it as common as e.g. diabetes or asthma. Dysphagia 
can cause serious complications like malnutrition, aspiration pneumonia and even death. The 
aims of this thesis were to gain further knowledge and a broader understanding of the prevalence, 
characteristics and risk factors of swallowing dysfunction in patients with respiratory diseases. 
Specifically Chronic Obstructive Pulmonary Disease, COPD, and COVID-19 after invasive 
mechanical ventilation. 

Study I is a prospective explorative study of 51 COPD patients in stable phase. Swallowing 
function was evaluated through a questionnaire and through two swallowing tests (water and a 
cookie) and lung function was measured through a spirometry. The prevalence of self- reported 
swallowing dysfunction was 65% and the screened prevalence was 49%. There was a negative 
correlation between lung function and both measurements of swallowing function, i.e. the poorer 
the lung function the more dysphagia symptoms. 

Study II is a cross-sectional multi-centre study where we examined the prevalence of self-
reported swallowing dysfunction in 571 COPD patients. Additional tests were: spirometry, 
physical capacity, mMRC and CAT. Subjective swallowing symptoms were found in 33% of 
the patients. More prevalent in symptomatic patients and patients with lower physical capacity. 
A high score on the mMRC or CAT and a classification in GOLD groups B and D may 
be predictive of a swallowing dysfunction and should be addressed by the COPD nurse or 
physician. 

Study III is a cross-sectional study of 30 COPD patients hospitalized with a severe 
exacerbation. Their swallowing function was compared to a control group. The main results 
of this study were that the prevalence of swallowing dysfunction, both patient-reported and 
screened in patients hospitalised with a COPD exacerbation, was high. In addition, the AECOPD 
group was almost three times more likely to suffer from self-reported dysphagia compared to 
the control group. 

Study IV is a longitudinal cohort study of swallowing function in 28 COVID-19 patients post 
invasive mechanical ventilation. Dysphagia was found in 71% of the patients at baseline and 
it was associated with number of days in the hospital and in the ICU. At discharge from the 
hospital swallowing function and tolerance of oral intake had improved significantly. 

Conclusion: Swallowing dysfunction is prevalent both in COPD and in COVID-19 patients 
post invasive mechanical ventilation. 

Keywords: swallowing dysfunction, dysphagia, COPD, dyspnoea, COVID-19, invasive 
mechanical ventilation 
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AECOPD Acute Exacerbation COPD 
BMI Body Mass Index 
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Introduction 

The introduction consists of three major parts. First, normal swallowing and 
swallowing dysfunction, dysphagia, is defined and described. Secondly, 
Chronic Obstructive Pulmonary Disease, COPD, is defined and described. 
The last part is focused on swallowing function in COVID-19 patients after 
mechanical ventilation. 

Normal swallowing 
Nutrition and hydration are essential to the maintenance of health, life and 
wellbeing. Eating and drinking are daily activities that we often take for 
granted. A normal swallow barely takes a second and implies a complex co-
ordination of sensory-motor functions where more than 30 different muscles, 
mostly paired, and six different cranial nerves are engaged in the act of swal-
lowing. It is a highly integrated neuromotor sequence, from forming a cortical 
decision through to the realization of motor action with associated sensory 
modulation, defined by series of events that involve the digestive and upper 
respiratory tract (Jean, 2001). Swallowing is not only essential for nutritional 
intake, but also directly involved in in the management of internal secretions 
from the upper and lower autodigestive tracts (e.g. saliva, bile, and nasal, tra-
cheal and bronchial secretions) (Speyer et al., 2021) 

The swallow is often divided in to three phases: the oral, the pharyngeal 
and the oesophageal phase (Logemann, 1998). The normal swallow is part of 
a functionally integrated and dynamic system, where the bolus is masticated 
(if solid), mixed with saliva and manipulated through the pharynx by the 
tongue and the pharyngeal constrictors. After which a wave of contractions 
pushes the bolus through the oesophagus and the lower oesophageal sphincter 
to the ventricle (Logemann, 1998). 

Breathing and Swallowing 
The coordinated interactions between breathing and swallowing are well es-
tablished. They do not occur simultaneously, but are linked physiologically as 
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swallow interrupts respiration, Figure 1. Shared anatomy and physiology al-
low for a precise coordination of both events, and for a separation of functions 
(B. Martin-Harris et al., 2005). A normal swallow usually occurs in the begin-
ning or middle of an exhalation when breathing is interrupted by a short ap-
noea of approximately 0.5 to 1.5 second (J. A. Curtis et al., 2020; Bonnie 
Martin-Harris, 2006). Respiratory-swallow coordination is frequently charac-
terized by three specific elements: respiratory-swallowing patterning, which 
refers to the unique grouping of exhalations or inhalations before or after swal-
lowing (B. Martin-Harris et al., 2005); lung volume initiation, which refers to 
the amount of air contained within the lungs at the onset of respiratory cessa-
tion (Gross et al., 2003); and swallow apnoea duration, which refers to the 
period of respiratory cessation as a direct result of neurologic inhibition 
(Horton et al., 2018). 

Figure 1. Schematic anatomical presentation of the breathing-swallowing coordina-
tion 

Respiratory rate 
The resting respiratory rate for an adult is said to be between 12 and 16 breaths 
per minute according to Hopkinsmedicine.org at the John Hopkins University 
and Hospital. For older adults it increases to around 20 breaths per minute. At 
a rate of 25-30 there is likely to be a deterioration in the coordination of breath-
ing and swallowing and at >30 breaths per minute you have impending respir-
atory failure. 

Effect of age on normal swallowing 
There are several age related physiological changes that affect swallow func-
tion, however, a healthy older adult’s swallow is not inherently impaired. The 
term presbyphagia refers to these changes (Humbert et al., 2008).Some stud-
ies have suggested that alterations can occur in the oral sensory-motor func-
tion (J. Robbins et al., 1992). With increased age there are many times an 
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increase in of co-morbidities. The presence of a swallowing dysfunction may 
present as one of the symptoms of another disorder. It has been proposed that 
as swallowing is controlled by a central neurological process, any disease af-
fecting brain function can lead to oral and/or pharyngeal symptoms (Perlman, 
1996). 

Dysphagia 
Definition 
Dysphagia is not a diagnosis for a disease but rather a diagnosis by symptoms, 
caused by one or several underlying pathologies. The most frequently used 
definition is “ difficulty moving saliva, food and liquid from mouth to stom-
ach” (Logemann, 1998). From an anatomical perspective dysphagia can be the 
result of an oropharyngeal or oesophageal dysfunction and pathophysiologi-
cally one may find structure related or functional causes (Logemann, 1998). 
This thesis will focus on oropharyngeal dysphagia. The terms dysphagia, 
swallowing dysfunction and swallowing disorders are used interchangeably in 
the literature (Speyer et al., 2021) and will be used so also in this work. Oe-
sophageal swallowing dysfunction is beyond the scope of this thesis and there-
fore not further described. 

Prevalence 
Swallowing disorders occur in all age groups and can present acutely or slowly 
worsen over time (Lazarus, 1987; J. A. Robbins et al., 1986). Prevalence rates 
have shown variability which is attributed to the fact that there is not  yet a  
universal definition of dysphagia. A systematic review from 2016 on the prev-
alence of dysphagia after stroke and in patients with Parkinson’s disease, trau-
matic brain injury and community-acquired pneumonia was high (8.1-80%, 
11-81%, 27-30% and 91.7% respectively) (Takizawa et al., 2016). The high 
variability in prevalence data can also be explained by underlying diseases 
being at different stages and by using different measures (screening, objec-
tively assessed, patient-reported, instrumental evaluation) to determine the 
presence of a dysfunctional swallowing. The prevalence of dysphagia in the 
general population is 12-16% (Eslick et al., 2008; Kertscher et al., 2015). Oro-
pharyngeal dysphagia is a frequent condition among older people with a prev-
alence ranging from mild symptoms in 25% of the independently living to 
severe symptoms in more than 50% living in nursing homes (Clavé et al.,  
2012). 

A growing body of literature is examining swallowing function in patients 
with chronic respiratory diseases, as demonstrated in a systematic review by 
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Ghannouchi et al. (Ghannouchi et al., 2016). They looked at COPD and Ob-
structive Sleep Apnoea (OSA) and their outcome data indicated that both con-
ditions increase the prevalence of oropharyngeal dysphagia. 

Swallowing dysfunction is also prevalent after prolonged mechanical ventila-
tion (>48 hours) (Zuercher et al., 2019) where time intubated is the strongest 
risk factor. Incidence varies depending on which cohort is studied and how 
dysphagia is defined. A systematic review in 2010 (Skoretz et al., 2010) of 14 
studies including 3520 patients (medical, surgical and cardiovascular surgical) 
following endotracheal intubation found a reported dysphagia frequency rang-
ing from 3-62%. More than half of the studies reported a dysphagia frequency 
exceeding 20%. 

Symptoms 
Signs and symptoms of dysphagia can be coughing before, during or after a 
swallow, increased mucosal production in the pharynx or bronchi after a swal-
low or towards the end of a meal and/or involuntary weight loss (Veis et al., 
1985). A more complete list of symptoms is found in Table 1. 
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Table 1. Signs and symptoms of dysphagia 

Burden 
There are many different burdens associated with a dysfunctional swallow in-
cluding physical (as mentioned above) but also social, psychological and eco-
nomic (Cichero et al., 2012). These are summarized in Table 2. In terms of 
psychosocial symptoms, dysphagia patients report feeling ashamed, humili-
ated, isolated and depressed (Ekberg et al., 2002; Jacobsson et al., 2000). 
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Table 2. The burden of oropharyngeal dysphagia 

Assessments of swallowing function 
The diagnosis of dysphagia can be based on functional health status question-
naires for patient-reported data or clinical screenings and assessments and/or 
instrumental evaluation for objective swallowing characteristics (Ghannouchi 
et al., 2016). The methods vary in purpose, scope and accuracy. An instru-
mental assessment by a video fluoroscopic swallowing study, VFSS, or a fi-
berendoscopic evaluation of swallowing, FEES, is considered to be the gold 
standard however, not always feasible, due to e.g. patients’ health status or 
accessibility to services. 

In her doctoral thesis (Bülow, 2003), Margareta Bülow suggests that anal-
ysis of a swallowing dysfunction and how to treat it requires specific 
knowledge about the physiology and anatomy of the normal swallowing func-
tion. Dysphagia assessment and treatment are in general done by a specialist, 
often a speech and language pathologist (SLP), but it can also be performed 
by other professions such as phoniatricians, otolaryngologists or occupational 
therapists (Miles et al., 2020). 

Screening 
Screening is generally the first step in identifying and managing swallowing 
problems. A screening tool needs to be quick to perform, easy to use and reli-
able. Many swallow screenings consist of trial swallows using water in vari-
ous volumes (Speyer et al., 2021). Patients identified as at risk should be re-
ferred for swallowing assessment. 

Assessment 
The goal of the assessment is to evaluate the safety and efficacy of swallowing 
and establish a clinical diagnosis by assessing pathophysiology and identify-
ing the main signs and symptoms and the mechanisms of the impaired swal-
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low (Baijens et al., 2016). An additional goal is to select the appropriate treat-
ment for those patients who cannot undergo an instrumental evaluation. There 
is to date no validated dysphagia test for COPD patients. The Timed Water 
Swallow Test (TWST) is commonly used when evaluating patients who take 
all their nourishment by mouth (Nathadwarawala et al., 1992). The patient is 
asked to swallow 150 mL of cold water as quickly as possible. Time is meas-
ured from the “go” signal to the last swallow, as recognized by return of the 
larynx to resting position (seen exteriorly by the movement of the thyroid car-
tilage). Any coughing during or after the test and any changes in the quality 
of the voice after the test, is noted. A swallowing capacity index of 10 mL/sec-
ond is regarded to be the lower normal limit. A dry cookie is often included in 
an assessment as a proxy for “solid food”. Patients are asked to eat a dry  
cookie (commonly a Mariekex in Sweden) at their own pace and report any 
perception of retention in the mouth, pharynx or oesophagus. Any coughing 
is also noted. 

Patient-reported measures 
Patient-reported outcome measures are commonly used to capture a patient’s 
subjective experience or interpretation of a disease and to evaluate treatment 
effect. Patient-reported measures in general target two concepts: functional 
health status (FHS) and health-related quality of life (HR-QoL). FHS refers 
to the influence of a given disease (e.g. dysphagia) on functional aspects, 
whereas HR-QoL is the unique personal perception of someone’s health, taken 
into account social, functional and psychological issues (Speyer et al., 2021). 
Dysphagia questionnaires often combine both FHS and HR-QoL in the same 
measure and as a consequence, disease-related function cannot be distin-
guished from disease-related quality of life. From an epidemiological stand-
point questionnaires represent a low-cost method that has proven successful 
for the early detection of swallowing disorders in community-dwelling older 
adults (Nimmons et al., 2016). 

The 10-item Eating Assessment Tool (EAT-10) is a widely used validated 
questionnaire for self-reported (subjective) dysphagia (Belafsky et al., 2008) 
and was used in study III. Table 3. 
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Table 3. EAT-10: a Swallowing Screening Tool 

0= no problem 4= severe problems 

1 My swallowing problem has caused me to lose
weight 0  1 2 3 4 
2 My swallowing problem interferes with my 
ability to go out for meals 0 1 2 3 4 
3 Swallowing liquids take extra effort 0  1 2 3 4 
4 Swallowing solids take extra effort 0  1 2 3 4 
5 Swallowing pills take extra effort 0  1 2 3 4 
6 Swallowing is painful 0  1 2 3 4 
7 The pleasure of eating is affected by my swal-
lowing 0 1 2 3 4 
8 When I swallow food sticks in my throat 0  1 2 3 4 
9 I cough when I eat 0  1 2 3 4 
10 Swallowing is stressful 0 1 2 3 4 

Instrumental evaluations 
The two most common instrumental diagnostic swallowing procedures avail-
able are the Video Fluoroscopic Swallowing Study (VFSS), also known as the 
modified barium swallow (MBS), and Fibre-Endoscopic Evaluation of Swal-
lowing (FEES). Both procedures have been validated with published evi-
dence-based guidelines (American Speech-Language Hearing Association; 
American Speech-Language Hearing Association) Structural and functional 
assessment of the muscles and structures used in swallowing,  the pathophys-
iology of airway protection and coordination of respiration and swallowing 
should be evaluated. The VFSS also allows for identification of anatomy and 
physiology of the oesophagus. Instrumental assessments are of particular use 
when pharyngeal or upper oesophageal swallowing dysfunction is suspected. 

Complications of dysphagia 
The consequences of oropharyngeal dysphagia can be severe. It may give rise 
to two different groups of complications (a) malnutrition and/or dehydration 
caused by decreased efficacy of the swallowing process and (b) choking and 
tracheobronchial aspiration caused by the decrease in swallowing safety 
which results in aspiration pneumonia in 50% of cases (Clave et al., 2004). 

Malnutrition and dehydration 
Impairment in swallowing efficacy can lead to a lack of a balanced oral intake 
of food and liquids and subsequently to malnutrition and/or dehydration 
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(Carrión et al., 2015). The European Society for Clinical Nutrition and Me-
tabolism (ESPEN) defines malnutrition as “a state resulting from lack of in-
take or uptake of nutrition that leads to altered body composition and body 
cell mass, leading to diminished physical and mental function and impaired 
clinical outcome from disease (Cederholm et al., 2017). The same organiza-
tion has claimed that undernutrition among hospital patients leads to extended 
hospital stays, prolonged rehabilitation, diminished Quality of Life and un-
necessary health care costs; and identified oropharyngeal dysphagia as a major 
contributor to malnutrition (Volkert et al., 2006). Dehydration occurs when  
the body loses more fluid than the person takes in. It is a frequent complication 
in elderly patients with oropharyngeal dysphagia (Leibovitz et al., 2007). De-
hydration is considered to be both a consequence of the impaired swallowing 
itself, but also a consequence of the compensatory strategy with thickening of 
liquids which sometimes results in a decreased fluid intake (Vivanti et al., 
2009). 

Respiratory Complications: Aspiration pneumonia 
Aspiration pneumonia is defined as “the infectious pulmonary process that 
occurs after abnormal entry of fluids into the lower respiratory tract”. The as-
pirated matter can be oropharyngeal secretions, beverages, particulate matter 
or gastric content (Sanivarapu et al., 2021), the latter is also referred to aspi-
ration pneumonitis (Son et al., 2017). Aspiration pneumonia is one of the most 
severe complications of swallowing dysfunction. 
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Chronic Obstructive Pulmonary Disease, COPD 
COPD is now the third leading cause of death in the world’s population, with 
only heart disease and cerebrovascular disease accounting for more deaths 
(GOLDCOPD.org, 2022). Therefore, care of the disease and associated air-
way malignancies in COPD patients could come to dominate medical care in 
the 21th century in the same manner that the 19th and 20th centuries were dom-
inated by tuberculosis and ischemic heart disease respectively (J. L. Curtis, 
2006). 

Definition and pathology 
COPD is a slowly progressive inflammatory disease of the airways and lungs. 
It develops quietly, often during several decades. The inflammation leads to 
mucosal hyper secretion, remodelling of small airways, increased airway re-
sistance and decreased elastic properties of the lung (McDonough et al., 2011), 
Figure 2. Altered mechanical properties such as increased ventilatory de-
mand, deconditioning and peripheral muscle dysfunction, contributes to the 
ventilatory limitations in COPD patients (Maltais et al., 2014). COPD is char-
acterized by a chronic obstruction of the airflow from the lungs, usually 
caused by significant exposure to noxious particles such as cigarette smoke or 
indoor air pollution due to solid biomass fuels. For a minority of COPD pa-
tients the disease is caused by an absence of a protective protein, alpha-1-an-
titrypsin (GOLDCOPD.org, 2022). The protein helps protect the lungs from 
damage caused by inflammation. The disease is in its early stage often asymp-
tomatic. In its severe and very severe form, the breathlessness is more or less 
constant and more than one organ system is usually affected (Larsson, 2006). 
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Figure 2. Etiology, pathobiology and pathology of COPD leading to airflow limitation 
and clinical manifestations. 
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Prevalence 
According to the 2021 GOLD report (GOLDCOPD.org, 2022) prevalence 
data vary widely due to differences in diagnostic criteria, survey methods and 
analytical approaches. This is true internationally and in Sweden. A contrib-
uting factor to the limited prevalence data is the often very slow progression 
of the disease and subsequent deterioration of lung function which contributes 
to the disease often being undiagnosed for many years. The prevalence of 
COPD in Sweden is 7.0% (Backman et al., 2020), which makes it one of our 
most common endemic diseases, together with e.g. cardio-vascular diseases 
(20%), asthma (8%) and diabetes (5%). 
Globally there has been an increase in COPD cases during the past century. 
The global prevalence is now estimated to be 11.7% (GOLDCOPD.org, 
2022). However, for the past five decades a substantial decrease in smoking 
prevalence has been observed in many high income countries due to different 
public health interventions. This has had a positive effect on the prevalence 
trend of COPD (WHO, 2021). 

Symptoms 
The cardinal symptoms of COPD is chronic and progressive dyspnoea. Ac-
cording to GOLD2021 typical COPD patients describes their dyspnoea as a 
sense of increased effort to breathe, chest heaviness, air hunger, or gasping. 
Other common symptoms are fatigue, cough and sputum production. Addi-
tionally depression and/or anxiety, weight loss and muscle loss are common 
in patients with severe or very severe forms of the disease. 
Concomitant chronic conditions (such as cardiovascular disease, musculo-
skeletal impairment and diabetes mellitus) that are related to smoking, aging 
and COPD contribute to the over-all burden in the individual patient. 

Assessments in COPD 
The goals in COPD assessment are to determine the level of airflow limitation, 
its impact on the patient’s health status and the risk of exacerbations, hospital 
admissions or death, in order to guide therapy. Spirometry is the most common 
type of pulmonary function and breathing test according to the American Lung 
Association. It measures the volumes of air a person inhales and exhales.as 
well as how much air one can exhale during a forced breath. The vital capacity 
is the largest amount of air a person can inhale and FEV1 is the maximum 
volume of air one can exhale in one second. 

Specific spirometric cut points are used to confirm the diagnosis, Table 4. 
Originally, the severity of COPD was based solely on lung function expressed 
as FEV1 as percent predicted. The spirometry results were graded from stage 
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1 (least severe) to stage 4 (most severe). A new system was implemented in 
2011 called the “ABCD” assessment tool. It has an individualized approach 
where the severity of lung function is combined with symptom burden to-
gether with the patient’s exacerbation history. The stages were renamed to 
grades. In the revised assessment tool of 2021, ABCD-grouping is based on 
spirometry results (GOLD grade 1-4), symptoms and exacerbation risk. The 
ABCD-grouping was used in study II. 

 Group A: low risk, fewer symptoms 
 Group B: low risk, more symptoms 
 Group C: high risk, fewer symptoms 
 Group D: high risk, more symptoms 

Table 4. Classification of airflow limitation severity in COPD 

Grade FEV1 predicted 

GOLD 1 Mild FEV1 > 80% 

GOLD 2 Moderate 50% ≤ FEV1 < 80% 

GOLD 3 

GOLD 4 

Severe 

Very Severe 

30% ≤ FEV1 < 50% 

FEV1 < 30% 

The most widely used measures to assess symptom burden are the Modified 
British Medical Research Council (mMRC) Questionnaire (Bestall et al., 
1999) for dyspnoea, and the COPD Assessment Test (CAT) (Jones et al., 
2009) for measuring health status impairment. The mMRC is a five-point or-
dinal scale based on breathlessness related to various physical activities, and 
was used in study II and III, Table 5. 
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Table 5.  mMRC for assessment of breathlessness in COPD 

Grade Description 

0 I only get breathless with strenuous exercise 
1 I get short of breath when hurrying on the level or walking up a slight hill 

I walk slower than people of the same age on the level because of breath-
lessness, or I have to stop for breath when walking at my own pace on the 

2 level 
I stop for breath after walking about 100 metres or after a few minutes on 

3 the level 
I am too breathless to leave the house or I am breathless when dressing or 

4 undressing 

The CAT is an eight-item questionnaire that was used in study II, where each 
item is formatted as a semantic differential six-point scale, defined with con-
trasting adjectives, Table 6. Higher scores on both questionnaires are associ-
ated with greater disease impact. Figure 3 illustrates how the different assess-
ments relate to each other. 

Table 6. CATTM for assessment of health status in COPD 
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. 
Figure 3. Assessment of symptoms and risk of exacerbations in patients with COPD. 
GOLD2021. 

Comorbidities and Burden of COPD 
Comorbidities such as cardiac disease, diabetes mellitus, hypertension, osteo-
porosis and psychological disorders are commonly reported in patients with 
COPD (Chatila et al., 2008). Tobacco smoking is a risk factor for many of 
these comorbidities as well as for COPD and many of them are considered to 
be part of the nonpulmonary sequelae of the disease, which is relevant to un-
derstanding the real burden of COPD (Chatila et al., 2008). 

Concomitant chronic conditions (such as cardiovascular disease, musculo-
skeletal impairment and diabetes mellitus) that are related to smoking, aging 
and COPD contribute to the over-all burden in the individual patient. 

COPD is associated with significant economic burden, to the healthcare sys-
tem and to the workplace and home productivity. 

Exacerbation 
An exacerbation means a sudden worsening of symptoms (shortness of breath, 
colour and quantity of phlegm) that leads to some kind of medical interven-
tion. It is most often caused by a viral or bacterial infection and means that the 
disease is in an acute phase. The severity of an exacerbation varies. Severe 
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exacerbations are often defined as those exacerbations that require hospitali-
zation. Severe exacerbations are related to worse survival outcome. Compli-
cations secondary to swallowing impairments have been shown to contribute 
COPD exacerbations (Steidl et al., 2015), Figure 4. 

Figure 4. Illustration of a normal airway and during an exacerbation. Reproduced 
from the American Thoracic Society’s patient education, 2018. www.thoracic.org 

Swallowing and COPD 
As we have established in the sections above, swallowing requires a precise 
coordination with respiration since both share the mouth and pharynx as a 
conduits. Most investigations that has examined the effects of disordered res-
piration on swallowing have studied patients with neurological diseases 
(Hadjikoutis et al., 2000; Terzi et al., 2007) The prevalence of dysphagia in 
patients with COPD has been reported between 17% to 49% depending on the 
method of assessment and disease severity according to the Australian and 
New Zealand Guidelines for the management of COPD 2021 (COPD-X, 
2021). The prevalence of aspiration in stable COPD has been reported to be 
as high as 25% (Clayton et al., 2014; Cvejic et al., 2011) however, the clinical 
and prognostic importance of swallowing dysfunction in general and of aspi-
ration remain poorly understood (Cvejic et al., 2018) but dysphagia is thought 
to increase the risk for exacerbations (Yoshimatsu et al., 2019). A discoordi-
nated breathing-swallowing pattern, with more frequent swallowing following 
immediately by inspiration, have been identified as contributing to risk of as-
piration in COPD patients (Gross et al., 2009). Other features such as altered 
abdomino-thorasic biomechanics and reduced respiratory muscle strength and 
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delays in pharyngeal swallow initiation may predispose these patients to aspi-
ration of saliva, food and liquids (de Deus Chaves et al., 2014; Gross et al., 
2003). 

Despite an increasingly growing body of evidence pointing to swallowing dys-
function being a real and prevalent concern in this patient group, swallowing 
assessments are not routinely included in pulmonary rehabilitation programs 
or clinical follow-ups. 

Treatment of COPD 
According to the GOLD 2022-report, approximately 40% of COPD patients 
are current smokers. Smoking cessation has the greatest capacity to influence 
the natural history of COPD. Treatment of COPD can be divided into two 
main categories: pharmacological and non-pharmacological. However, the 
two are often combined. The objective of pharmacological treatment is to pre-
vent and control symptoms, reduce the frequency of exacerbations, and im-
prove general health status and exercise tolerance (GOLDCOPD.org, 2022). 
Pulmonary rehabilitation should be an integrated part of the disease manage-
ment. It usually includes a range of healthcare professionals. Key parts include 
smoking cessation, physical exercise, nutritional counselling and patient edu-
cation with the aim of improving patients’ participation in everyday activities 
and reducing activity limitations (GOLDCOPD.org, 2022). Management of 
dysphagia and aspiration is generally done on an individual basis by a speech-
language pathologist (SLP) (COPD-X, 2021). 

Treatment of swallowing dysfunction 
The goal of dysphagia rehabilitation is to identify and treat abnormalities of 
feeding and swallowing while maintaining safe and efficient alimentation and 
hydration. It can involve compensatory strategies, rehabilitative methods, sur-
gical management and/or pharmacologic management.  
Examples of compensatory interventions include the use of thickened liquids, 
food texture modifications and postural techniques. Rehabilitative techniques 
for swallowing dysfunction are modelled on exercise principles from sports 
medicine and aim to improve swallowing biomechanics (Huckabee et al., 
2018). These types of exercise-based therapy techniques include strength 
training and skill training. 
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COVID-19 
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), referred 
to as corona virus disease 2019 (COVID-19), is a new respiratory virus which 
has led to an international pandemic. The main routes of transmission are 
physical contact with infected persons and exposure to respiratory droplets 
(Kimura et al., 2020). The anatomical sites with the highest viral proliferation 
are the oral cavity and the pharynx (Nakayama et al., 2021). 

During the first surge of the pandemic outbreak, between 7-8% of patients 
hospitalized with COVID-19 were admitted to the ICU according to a system-
atic review by Lovato & de Filippis (Lovato et al., 2020), primarily due to 
respiratory failure. COVID-19 patients who are intubated frequently endure 
lengthy durations of mechanical ventilation, including being turned prone to 
improve respiratory function. This results in higher levels of sedation and 
longer duration of immobilization. The consequences of which often include 
muscle weakness, fatigue, dysphagia neuropsychological impairments and 
impaired activities of daily living (Ceravolo et al., 2020; Kiekens et al., 2020). 
In our region (Region Gävleborg), the first wave of the COVID-19 pandemic 
ranged from the beginning of March to the beginning of July 2020. 

Invasive mechanical ventilation 
Studies indicate that the incidence of post-extubation dysphagia in the inten-
sive care unit can be high. Invasive ventilation can have a negative effect on 
laryngeal competence and swallowing physiology (Tolep et al., 1996) due to 
oedema, vocal fold immobility, reduced sensation and muscle disuse (Miles 
et al., 2020). Time intubated is the strongest risk factor for dysphagia follow-
ing invasive mechanical ventilation, incidence varying depending on which 
cohort is studied and how dysphagia is defined. A systematic review by 
Skoretz, Flowers and Martino (Skoretz et al., 2010) of 14 studies on a total of 
3520 patients (medical, surgical and cardiovascular surgical) following endo-
tracheal intubation, found a reported dysphagia frequency ranging from 3% to 
62%, where the highest dysphagia frequencies included patients experiencing 
prolonged intubation (>24 hours). More than half of the included studies re-
ported a dysphagia frequency exceeding 20% and dysphagia was associated 
with pneumonia, prolonged treatment of antimicrobial therapy, reintubation, 
tracheostomy, prolonged and ICU length of stay and increased short- and 
long-term mortality. 

COVID-19 patients who are intubated frequently endure lengthy durations of 
mechanical ventilation. This includes being turned prone to improve respira-
tory function. This in turn requires higher levels of sedation and longer periods 
of immobilization resulting in muscle weakness, fatigue, dysphagia, neuro-
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psychological and impaired activities of daily living (Kiekens et al., 2020). 
Other factors that can place this patient group at risk of dysphagia is dyspnoea 
that could compromise the respiration-swallowing coordination. 

Dysphagia management during the COVID-19 pandemic 
Dysphagia treatment includes clinical assessments and evaluations, swallow-
ing rehabilitation, oral care, nursing care and surgical treatments. Any of these 
can lead to the production of droplets and aerosols, as well as contact with  
viral particles. An instrumental evaluation is often recommended as a compli-
ment to the clinical bedside examination with either a flexible endoscopic 
evaluation of swallowing (FEES) or with videofluoroscopy (also called Mod-
ified Barium Swallow, MBS), however both methods are considered aerosol 
generating procedures and their use have been restricted.  

In our region, speech and language pathology practice patterns changed dras-
tically during this time, to minimize risk of transmission but also due to limited 
staff resources and a pressurized health care system. This was particularly true 
for evaluations of dysphagia and communication in hospitalized patients. One 
such change was that all extubated COVID-19 patients must be evaluated by 
SLP before eating or drinking anything except sips of water. 

The Clinical Frailty Scale, CFS 
The CFS (Rockwood et al., 2020) is validated as a predictor of outcome in 
older people and has increasingly been used as a triage tool for making clinical 
decisions in the management of COVID-19 patients. A CFS score of 5 is the 
most widely used cut off point to define frailty (1-3=fit, 4-5=pre-frail and 6-
9=frail). Patients with a CFS score ≥6 were not admitted to the ICU in our 
region which is a national recommendation. 
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Overall and specific aims 

The overall aim of this thesis was to gain further knowledge and a broader 
understanding of the prevalence, characteristics and risk factors of swallowing 
dysfunction in patients with respiratory diseases. Specifically Chronic Ob-
structive Pulmonary Disease, COPD, and COVID-19 after invasive mechani-
cal ventilation. 

The specific aims of this thesis were: 

Study I To examine the prevalence of swallowing dysfunction in a 
Swedish cohort of COPD patients, stages 2-4). A secondary 
aim was to analyse at what stage of the disease the patient 
started to experience problems with swallowing function and if 
there were gender differences regarding dysphagia burden  

Study II To investigate the prevalence of self-reported swallowing dys-
function in a large cohort of COPD patients in stable phase, 
from three medical sites in Sweden. Furthermore, to determine 
the relation to disease stage and category (GOLD), gender, ex-
acerbations and health-related quality of life. 

Study III To assess the prevalence of self-reported symptoms and clini-
cal signs of swallowing dysfunction in COPD patients hospi-
talized with an acute exacerbation (AECOPD) and identify as-
sociated factors. A secondary aim was to study whether 
AECOPD patients were more likely to suffer from suboptimal 
swallowing than a control group. 

Study IV To determine the incidence and grade of dysphagia in patients 
with COVID-19 after mechanical ventilation, to determine re-
covery rate and to explore risk factors associated with dyspha-
gia. 
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Materials and Methods 

Design and Ethics 
The thesis consists of four observational studies, based on four samples. They 
all had a quantitative design. All participants were given written and verbal 
information and gave their informed consent. Studies I – III were approved by 
the regional ethical review in Uppsala and study IV by the Swedish Ethical 
Authority. Studies I and III: D.nr: 2014-405. Study II: D.nr 2017-460. Study 
IV: D.nr: 2020-01746. 
Studies I and III are single-centre studies and studies II and IV are multicentre 
projects. An overview of the conducted studies is presented in Table 7. 

Table 7. Overview of the study designs and procedures 

Study 

I 

Design 

Prospective 
explorative

study 

Main 
Measurement 

Spirometry 
Questionnaire 

Swallowing tests 

Participants 

COPD patients 
(n=51) 

Data analysis 

Descriptive 
and 

comparative 
statistics 

II 
Cross- 

sectional 
study 

Questionnaire 
Spirometry 

Physical tests 

COPD patients 
(n=571) 

Descriptive 
and 

comparative 
statistics 

III 

Cross- 
sectional 

study 

Questionnaires 
Spirometry 

Swallowing tests 

COPD patients 
(n=30) and 

cardiac patients 
(n=30) 

Descriptive 
and 

comparative 
statistics 

IV 
Longitudinal
prospective 
cohort study 

Bedside evalua-
tion 

Swallowing tests 
Clinical Frailty

Scale 
FOIS 

COVID-19 
patients 

after 
mechanical ventila-

tion (n=28) 

Descriptive 
and 

comparative 
statistics 

Participants and procedures 
All participants in studies I, II and III had a spirometry-verified diagnosis of 
COPD and in studies I and III they were recruited by convenience sampling 
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from the pulmonary unit at Gävle Hospital. The control group in study III 
were recruited from the cardiac ward at the same hospital. Study II was based 
on participants from the multi-centre research project “Tools for Identifying 
Exacerbations (TIE) study. The TIE study was conducted in the regions of 
Dalarna, Gävleborg and Uppsala in Sweden between 2014 and 2018. In study 
I and III patients with a previous history of head/neck cancer, stroke, lung 
cancer, dementia and neuromuscular disease were excluded. An additional ex-
clusion criterion for the control group in study III was a COPD diagnosis. In 
study II severe comorbidity was an exclusion criterion. In study IV patients 
who contracted COVID-19 while already in hospital were excluded. 

Study I 
A total of 51 patients (21 males, 30 females) were recruited while being at 
their scheduled appointment with either the COPD nurse or pulmonologist. 
Data for the study were collected by one speech-language pathologist (SLP) 
in the same clinical environment after the appointment. The following tests 
were performed: spirometry, a questionnaire designed for the study, a timed 
water swallow test (TWST) and a cookie swallow test. 

Statistics 
SPSS statistics, version 21 (IBM, Armonk, NY, USA) and in Microsoft Excel 
97-2003, Windows version 20 (Microsoft corporation, Redmond, WA, USA). 
Microsoft Excel 97-2003 was also used for graphic presentation in study I. 
Demographic data are reported as means, standard deviation and range for 
quantitative data and as proportion (percentage with confidence interval) for 
categorical data. The Mann-Whitney U test was used to test the difference in 
lung function between groups. Spearman’s rank correlation coefficient was 
used to examine the correlation between lung function (FEV1%) subjective 
and objective dysphagia symptoms. A p-value <0.05 was regarded as signifi-
cant. 

Study II 
The TIE study was conducted in the regions of Gävleborg, Dalarna and Upp-
sala (Sweden) between 2014 and 2018 and included 571 COPD patients from 
primary and secondary care. Data were collected by research nurses at the 
study visits through spirometry, a questionnaire designed for the study includ-
ing symptom control with CAT and mMRC and test of physical capacity. 
Swallow-specific data were collected through three questions: (1) I cough 
when I eat; (2) Food/drink goes down the wrong way when I eat; and (3) Food 
sticks in my throat when I eat. At the time of planning the study, there was no 
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validated dysphagia questionnaire available in Sweden. The three questions 
had been used in study I. 

Statistics 
Descriptive and comparative statistical calculations were made through SPSS 
statistics, version 24 (IBM, Armonk, NY, USA). Demographic data are re-
ported as means, median, standard deviation and range. Group-wise differ-
ences for numerical values were tested with an unpaired t-test or Mann-Whit-
ney U test, whereas categorical values were compared using the Chi-squared 
test. A p-value <0.05 was regarded as significant. 

Sample size and power calculation 
The TIE-study was an observational study with the primary objective to find 
out the best tools to identify COPD patients at risk of exacerbations. The prev-
alence of exacerbations based on previous data was estimated to be 43%. 
Based on this assumption, a study of 600 participants has a power of 91% to 
detect a risk factor that has a prevalence of 10% in the group without and 20% 
in the group with exacerbation (α=5%). 

Study III 
In study III 30 patients with acute exacerbation (AECOPD) requiring hospi-
talization were recruited from the pulmonology ward. Control subjects were 
30 patients recruited from acute medical admissions to the hospital’s cardiac 
ward during the same period. Data were collected by four supervised SLP stu-
dents. All measures were performed the same day. Lung function and COPD 
disease severity were obtained through spirometry during the hospital stay. 
Two self-rating tools, the mMRC and the EAT-10 were used to evaluate the 
impact of dyspnoea and swallowing symptoms. Swallow function data were 
collected through a timed water swallow test (TWST) and a cookie swallow 
test. 

Statistics 
Descriptive and comparative statistical calculations were made through SPSS 
statistics, version 24 (IBM, Armonk, NY, USA). 

Demographic data are reported as means, median, standard deviation and 
range. There were some missing data for the 150 mL swallow capacity test 
(n=4) but no values were imputed since they could be included in the analysis 
anyway. For comparison of mean values independent samples t-test was used 
for with normally distributed data, the Mann-Whitney U test for non-normally 
distributed data and Chi-squared test for categorical variables. Spearman’s 
rank correlation coefficient was used to analyse associations. Variables asso-
ciated with subjective and objective dysphagia were identified using simple 
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and multivariable binary logistic regression analysis. A p-value <0.05 was re-
garded as significant. 

Study IV 
Participants consisted of patients from the Gävleborg COVID-19 cohort 
study. This was a longitudinal cohort study of 28 invasively ventilated patients 
hospitalized with severe COVID-19. Patients were referred to the SLP depart-
ments post mechanical ventilation for an evaluation of swallowing function 
before commencing oral diet. Patients were evaluated by an SLP either at the 
Intensive Care Unit (ICU) or at the High Dependency Unit (HDU) or COVID-
19 ward. A Bedside Swallowing Evaluation (BSE) was performed when the 
patients were deemed medically stable and awake. Assessment included ex-
amination of motor and sensory function of intra-oral musculature, cranial 
nerve examination, respiratory function, ability to follow single-step verbal 
commands, dentition, cough quality and dysphonia. Pulse oximetry was per-
formed and oxygen support and respiratory rate was recorded. Swallowing 
function was tested with different liquids, consistencies and volumes. Patients 
were stratified according to the Functional Oral Intake Scale (FOIS): level 1-
5= dysphagia, level 6-7= a functional oral intake. 

Swallowing function at BSE and discharge were compared. Patient-re-
ported swallowing data was collected at follow up 1-2 months post discharge. 

Statistics 
Descriptive and comparative statistical calculations were made through the 
software package Stata, version 16.1 (StataCorp LP; College Station, 
TX77845, US) and Jamovi, version 1.6.15.0.   Normally distributed continu-
ous data was presented as mean ± standard deviation and non-normally dis-
tributed data as median with IQR. Categorical data was presented as frequen-
cies and percentage. The difference between groups was analysed with student 
t-test for normally distributed continuous data, with Mann-Whitney U-test for 
non-normally distributed continuous data and Chi-squared test for categorical 
variables. Spearman’s rank correlation coefficient was used to analyse associ-
ations between FOIS-levels and various variables. A p-value <0.05 was re-
garded as significant. 

Measurements 
The following section will briefly describe the measurements used in study I 
– IV. More detailed descriptions are found in respective study. 
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Swallowing function 
In study I and III, the TWST and cookie swallow test were used to assess swal-
lowing dysfunction by evaluating (1) swallowing efficacy, defined as a swal-
lowing rate of less than 10 mL/second and or oropharyngeal bolus retention af-
ter swallowing the cookie, and (2) swallowing safety, defined as aspiration signs 
present (coughing or wet and gurgly) voice during or after the two swallowing 
tests. In study IV patients were evaluated according to the SLP department’s 
normal routine for BSE with a modified version of the V-VST, swallowing dif-
ferent liquids, consistencies and volumes and when appropriate a solid bolus.  

Questionnaires for patient reported swallowing outcome 
measures 
At the time of study I and II, there was no validated questionnaire available 
in Sweden. 
Study I used a questionnaire designed for the study, consisting of nine ques-
tions routinely used by SLP’s to identify dysphagia symptoms and risk factors 
during a clinical evaluation. Subjects were asked to give a yes or no response 
to the following questions: 1. Coughing during meals. 2. Choking during 
meals. 3. Dyspnoea during meals. 4. Xerostomia. 5. Long meal duration. 6. 
Eats everything on the plate. 7. Bolus retention: mouth and/or pharynx. 8. 
Small servings. 9. Diminished appetite. 
Questions 1, 2 and 7 were integrated in to the main questionnaire for the TIE 
study and were analysed in study II. Study III used EAT-10, which is a 
widely used questionnaire for self-reported dysphagia that has been translated 
and validated in many languages including Swedish. It consists of 10 state-
ments for each of which patients are asked to rate themselves on a 5-point 
scale for severity. An overall score of ≥3 suggests the presence of dysphagia. 
EAT-10 has been used previously with this patient group. The EAT-10 ques-
tionnaire is described in full in Table 3 on page 18. In study IV all patients 
were invited to answer the 4-point swallowing questionnaire test (4QT) 
(Tsang et al., 2020) post discharge from hospital or rehabilitation clinic. 

4QT 
The 4-point questionnaire test (4QT) (Tsang et al., 2020) was used in study 
IV as a screening method for subjective swallowing problems. It is a new sim-
ple patient-reported swallow screen consisting of four questions relating to 
swallowing: 

1. Do you cough and choke when you eat and drink? 
2. Does it take longer to eat meal than it used to 
3. Have you changed the type of food that you eat? 
4. Does your voice change after eating/drinking? 
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Spirometry 
Spirometry was performed with a dry volume spirometer (Welch Allyn, 
Skaneateles Falls, NY, US: Spiro Perfect module) according to the Swedish 
COPD guidelines (Berglund et al., 1963) in studies I, II and III. A post-bron-
chodilator ratio of FEV1/best of FVC and VC<0.7 was used to define COPD. 
FEV1 is an important measure of pulmonary function that measures the vol-
ume of air that that can be forced out in one second after taking a deep breath. 

Test of physical capacity 
Physical capacity (endurance and leg muscle strength) was measured by time 
to walk 30 metres at maximum velocity (Andersson et al., 2011) in study II. 

Body Mass Index 
Body Mass Index (BMI) was calculated using the formula weight (kg)/height 
(m2). Height was patient reported in study I and III, measured by the research 
nurses in study II and taken from the medical chart in study IV. Weight was 
measured at the visit in study I, II and III and taken from the medical chart 
in study IV. 

The modified Medical Research Council (mMRC) scale 
The mMRC dyspnoea scale (Stenton, 2008) is a validated self-rating tool for 
evaluating breathlessness and is considered a clinically meaningful method 
for quantifying disease severity in COPD patients. Scoring ranges from 0 to 
4. Patients are defined as being symptomatic if they have an mMRC score ≥2. 
The mMRC scale was used in study II and III. 

The COPD Assessment Test (CAT) 
CAT (Jones et al., 2009) is a validated self-rating tool for evaluating the im-
pact of the disease on a patient’s daily life used in study II. It is developed to 
address COPD burden in daily life, not to diagnose COPD, and consists of 
eight items to be scaled from 1 to 5. Range of CAT scores from 0-40 and 
following GOLD guidelines we used a cut off of ≥10. 

COPD grading 
The stage-classification was used in study I, II and III. The ABCD-classifi-
cation was used in study II.  
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The Clinical Frailty Scale 
The Clinical Frailty Scale (CFS) is validated as a predictor of outcomes in 
older people. It is increasingly being used as a triage tool to make clinical 
decisions in the management of COVID-19 patients (Rockwood et al., 2020): 
1-3=fit, 4-5=pre-frail and ≥6=frail. It was used in study IV. 

Bedside Swallowing Evaluation (BSE) 
A BSE was used in study IV and included an examination of motor and sen-
sory function of intra-oral musculature, cranial nerve examination, respiratory 
function, ability to follow single-step verbal commands, dentition, cough 
quality and dysphonia. Pulse oximetry was performed, and oxygen support 
and respiratory rate were recorded. The patients were observed swallowing 
different liquids, consistencies and volumes ad modum the Volume- Viscosity 
Swallowing Test (V-VST) (Clavé et al., 2008) but a larger volume of water 
(100 ml) (Suiter et al., 2008) and a solid bolus was added when appropriate. 

The Functional Oral Intake Scale (FOIS) 
FOIS is a validated scale for evaluating oral intake. It ranges from level 1 
(nothing by mouth), level 2-3 (tube dependent), level 4 (total oral intake of 
one consistency), level 5 (total oral intake of multiple consistencies requiring 
special preparation), level 6 (total oral intake with no special preparations, but 
minimal restrictions) to a score of 7 (total oral diet with no restrictions). FOIS 
was used as a proxy for swallowing function in study IV. 
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Results 

Study I 
There were 51 patients with stable phase COPD included in the study, Table 
8. The prevalence of self-reported swallowing dysfunction was 65%. Forty-
nine patients showed signs of swallowing dysfunction in either the cookie 
swallow test or the TWST or both. 

Table 8. Patient characteristics 

When swallowing capacity was analysed separately there was no significant 
difference in lung function for the groups who performed the TWST within 
normal limits (≤15 seconds) and in >15 seconds (p=0.068), Figure 5. 

38 



 

 

 
  

  

   
   

 
  

Figure 5. Histogram showing the study participants swallowing capacity. Cut-off ac-
cording to normal reference values: ≤15 seconds. 

When evaluating total dysphagia burden by counting all signs and symptoms: 
three subjective (coughing during meal, choking during meals and bolus re-
tention in mouth and/or pharynx) and two objective (TWST and cookie swal-
low), there was a dysphagia prevalence of 78%. The distribution of number of 
symptoms in relation to lung function (FEV1% predicted) is shown in Figure 
6. 
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Figure 6. Scatterplot of the distribution of symptoms in relation to lung function 
(FEV1% pred) 

Factors associated with swallowing dysfunction 
There were significant negative correlations found between lung function 
(FEV1) and subjective dysphagia (r=-0.387, p=0.005), objective swallowing 
dysfunction (r=-0.388, p=0.005) and total dysphagia burden (number of symp-
toms), (r=-0.477, p<0.001). 

No significant difference was found for male and female patients regarding 
dysphagia burden. 

Study II 
Of the 571 patients included in this multi-site study, 33% (n=186) reported at 
least one of the three swallowing symptoms as can be seen in Table 9. 
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Table 9. Characteristics of the study population 

A further analysis revealed that of the 571, 14% reported coughing while eat-
ing, 22% reported that food/drink “goes down the wrong way” and 23% re-
ported that “food sticks in my throat when I eat”. Fifty-three percent (n=99) 
of the participants reported two of the swallowing symptoms and 26% (n=49) 
said yes to all three. Participants with swallowing symptoms were more often 
in GOLD group B and D than those without swallowing symptoms: 40% and 
41% compared with 21% and 10% respectively, p<0.001, Figure 7. 
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Figure 7. Participants with and without subjective swallowing symptoms according 
to GOLD 2017. 

Factors associated with swallowing dysfunction 
A significant relation was found between swallowing symptoms and dysp-
noea, assessed as mMRC≥2 compared with <2 (46%, n=116 versus 22%, 
n=70, p<0.001) and health-related quality of life, assessed as CAT≥10 (40%, 
n=143 versus 19%, n=42, p<0.001). Hence the risk of experiencing swallow-
ing symptoms was more than doubled in the more symptomatic groups, Fig-
ure 8. 

Participants with swallowing symptoms needed a longer time to walk 30 
metres (median (interquartile range)) than participants without dysphagia: 
19.1 seconds (16.9, 23) versus 18.4 seconds (16.3, 21.5), p=0.02. 
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Figure 8. Study participants with and without subjective swallowing problems ac-
cording to mMRC and CAT classification. Darker shading in the bar graph indicates 
subjective swallowing problems. 

No significant relation was found between swallowing symptoms and sex, 
age, lung function (GOLD1-4), exacerbations or comorbidities (p>0.05). 

Study III 
Study III investigates the prevalence of self-reported and clinically screened 
swallowing dysfunction in COPD patients hospitalized due to severe exacer-
bations and compare it to a control group of acute admissions to the hospitals 
cardiac ward. The demographic and clinical characteristics of both groups are 
described in Table 10. 

Medications pharmacologically known to cause xerostomia (dry mouth), 
e.g. antibiotics, inhalation corticosteroids and diuretics, were prescribed for 
93% of the AECOPD group and 63% of the controls. There was no significant 
difference in age between the two groups but BMI was significantly lower. 
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Table 10. Characteristics of the study population and control group 
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Dyspnoea 
Dyspnoea (mMRC≥2) was more common among the AECOPD patients than 
the cardiac patients. AECOPD patients with more severe airflow limitation 
experienced a higher percentage of self-reported (p=0.03) and clinically 
screened (p=0.02) swallowing dysfunction compared to those with milder air-
flow limitation. The mean oxygen saturation was 92% in the 

AECOPD group and 95% in the control group (p=≤0.001). The total 
mMRC mean score was 3.4±1.0 and 2.1±1.5 respectively (p=≤0.001) however 
there was no significant difference in respiratory rate between the groups 
(p>0.05). 

All patients were on a total oral diet with no restrictions. Screening results are 
shown in Table 11. 

Table 11. Comparison of screening results between the two groups 

EAT-10: self-reported swallowing symptoms 
The total mean±SD score of the EAT-10 was 5.3±5 (range 0-17) in the  
AECOPD group and 1.6±3.5 (range 0-8) in the cardiac group. The mean EAT-
10 scores for each item for both groups are shown in Table 12. 
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Table 12. Distribution of mean scores of each item of the EAT-10 

Swallowing tests: clinical signs of dysphagia 
Results of the swallowing tests are detailed in Table 8. Mean (range) swal-
lowing speed was 28.8 (5-121) seconds for the AECOPD group and 9.2 (3-
44) seconds for the controls. Mean±SD swallowing capacity was 8.9±7 mL/s 
vesus 29±26 mL/s. 

Dyspnoea: factors associated with swallowing dysfunction 
Statistically significant factors associated with clinical signs of swallowing 
dysfunction in the AECOPD group were self-reported swallowing dysfunc-
tion (p=0.02) and xerostomia (p=0.04) in a simple logistic regression analysis, 
while age, lung function (FEV1% predicted), BMI and dyspnoea were nonsig-
nificant factors (p=>0.05). Self-reported swallowing dysfunction was signifi-
cantly associated with clinical signs (p=0.02) and xerostomia (p=0.02). In a 
subsequent multivariate model, self-reported swallowing dysfunction was sig-
nificantly associated with clinical signs and vice versa (OR 12.4, 95% CI 1.02-
149). There was a significant negative correlation between lung function and 
self-reported dysphagia (r=-0.388, p=0.03), but not between lung function and 
clinical signs of dysphagia (r=-0.234, p=0.21). 

Study IV 
In study IV focus was shifted from swallowing dysfunction in COPD to swal-
lowing dysfunction in COVID-19 patients after invasive mechanical ventila-
tion. This pandemic is one of the major crises of our time and studying this 
patient group, where new clinical routines and restrictions had to be imple-
mented while caring and evaluating the patients, felt necessary. One such new 
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routine for our hospital was that all patients had to be evaluated by a speech-
language pathologist before commencing an oral diet. 

Characteristics of the 28 included patients are presented in Table 13. All pa-
tients lived at home and had a median clinical frailty score of 3 (range1-5) 
before hospitalization with COVID-19. No patients had previous dysphagia 
or any neurological diseases. Prone position was applied in 16 of 28 patients 
(57%), however, length of time prone could not be determined from medical 
records. 

Delirium was evident in 61% of the patients at BSE. During hospitalization, 
one patient died. From the surviving 27 patients, 41% (n=11) were discharged 
home and the remaining to specialized rehabilitation clinics. 
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Table 13. Demographic and clinical characteristics stratified according to swallow-
ing function (FOIS) at the Bedside Swallowing Evaluation 
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Prevalence of dysphagia 
Clinical signs of swallowing dysfunction (FOIS1-5) were found in 20 of 28 
patients (71%) as seen in Table 14. Median FOIS was 2 (IQR 1). Feeding tube 
dependency, complete or partial was seen in 57% of the patients (n=15). Three 
patients were assessed as FOIS 6, which means a total oral intake with no 
special preparations, but must avoid specific foods or liquid items. We chose 
to categorize them to the “functional swallowing group” since they were eat-
ing food from the regular hospital menu, only the easy to chew options. The 
main presenting dysphagia symptoms were oral and pharyngeal muscle weak-
ness (71%), cough (59%) and bolus retention (32%). All patients had some  
level of tachypnea during the examination. Mean respiratory rate was 23 
breaths/minute. There was a clear but not quite significant difference in res-
piratory rate between the group with swallowing dysfunction and the group  
with a functional oral intake (24 breaths per minute vs 20, p=0.053). Table 
14. 

Table 14. Respiratory vitals and swallowing symptoms at baseline SLP evaluation 
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Patients with dysphagia were older (64±8.5 vs 53±16 years; p=0.019), had a 
higher incidence of hypertension (70% vs 12%, p=0.006), remained with in-
vasive ventilation (16±7 vs 10±2 days; p=0.017) or tracheostomy (9.4±9.1 vs 
1.1±2.2 days; p=0.03) longer. Median length of ICU stay (28.5, IQR 18.5 vs 
15.5, IQR 4.5; p=0.001) and length of hospitalization (46.5, IQR 24.3 vs 24.0, 
IQR 10.3; p=0.003) were longer. 

Respiratory function post mechanical ventilation 
Fifty percent of the patients (n=14) had been tracheotomised, but 11 of them 
were decannulated at the time of bedside evaluation. Reintubation occurred in 
seven (25% of the patients and three times in one patient. Mean number of 
days from tracheostomy insertion to decannulation was 7 (SD 8.6). See Table 
14 for respiratory vitals at BSE. 

Recovery rate 
At discharge from hospital, all patients had been decannulated and 47% (n=9) 
of the patients with a FOIS 1-5 at BSE had recovered a functional oral intake 
(FOIS 7). Of the 11 patients who were discharged home, one remained with 
restrictions in oral intake (FOIS 5). In the group going to the rehabilitation 
clinic, 56% (9 of 16) remained with diet restrictions (FOIS 1-5) with four pa-
tients (15%) having complete or partial tube dependency (FOIS 1-3). Figure 
9 shows the distribution of FOIS score at BSE and hospital discharge. 

Figure 9. Number of patients with each FOIS level at bedside evaluation and at hos-
pital discharge 
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In total 79% (n=22) attended a follow-up visit eight weeks (IQR 3.75) post 
discharge from the hospital, of which 14 still had dysphagia. Of the six pa-
tients lost to follow-up, one patient cancelled the appointment. The remaining 
five were lost due to death (n=1), returning to home country (n=1), belonging 
to another regional hospital (n=2) or being followed at the local clinic (n=1). 
Dysphagia had resolved in 13 of the 14 patients (93%) with the remaining 
patient reporting mild dysphagia symptoms. One of the patients in the “no  
dysphagia group” at discharge also reported mild dysphagia symptoms at fol-
low-up; “it takes longer to eat meals than it used to” and “swallowing is ef-
fortful”. 

Associated risk factors 
A moderate negative association was found between swallowing function at 
BSE and number of days in hospital (r=-0.471, p=0.01) Figure 10a, and num-
ber of days in the ICU (r=-0.48, p=0.01) Figure 10b. And also between FOIS-
level at BSE and needing nutritional support at discharge (r=-0.445, p=0.02). 
There was a moderate association between FOIS at baseline and whether you 
were discharged home or to a rehabilitation clinic (r=0.541, p=0.004). 

Figure 10. Scatterplot with regression line depicting the relationship between FOIS-
level and a) number of days in hospital and b) number of days in the ICU 
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Discussion 

The overall aim of this thesis was to gain further knowledge and a broader 
understanding of the prevalence, characteristics and risk factors of swallowing 
dysfunction in patients with respiratory diseases. Specifically Chronic Ob-
structive Pulmonary Disease, COPD, and COVID-19 after invasive mechani-
cal ventilation. The discussion of the results is divided into three major parts: 
prevalence of swallowing dysfunction in COPD in stable and acute phase, 
possible risk factors for swallowing dysfunction in COPD and prevalence and 
trajectory of swallowing dysfunction in COVID-19 patients after mechanical 
ventilation. After discussing the results, methodological issues are considered. 
The discussion section ends with conclusions, generalisability, clinical impli-
cations and suggestions for future research. 

Swallowing in COPD 
Prevalence of swallowing dysfunction in patients with stable COPD 
Prevalence of swallowing dysfunction can be based on objective findings or 
on subjective patient-reported outcome measures. 

Study I was the first study in Scandinavia to evaluate this in patients with 
stable COPD. The main findings were that the prevalence of both self-reported 
and objectively screened swallowing dysfunction was high, 65% and 49%, 
respectively. Mean age for the cohort was 71±7.7 years and lung function 
(FEV1% pred) was 42.5. This means that the majority of patients were classi-
fied as having a severe COPD, grade 3, which is not surprising since the ma-
jority of the 51 included patients came from specialized care (as opposed to 
primary care). In study II the study participants were recruited both from pri-
mary and secondary care and by advertising in local newspapers and sending 
information to local patient support groups. Subsequently the mean age was a 
little lower: 68.6±7.6 years and mean FEV1% predicted higher at 56.6±17.8 
which signifies a mean COPD severity grade of 2. Subjective swallowing 
symptoms were found in 33% of the patients. In study III we wanted to ex-
plore subjective and screened swallowing dysfunction in acute exacerbations. 
The mean age was higher than in both previous studies: 75±7.7 and lung func-
tion was lower: FEV1% predicted was 36±15. This gave a severity grade of 3, 
but edging fairly close to very severe COPD, grade 4. Prevalence of subjective 
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dysphagia was 67%. Objective signs of dysphagia was found in 80% of the 
cohort with seventy percent having a decreased swallowing capacity and 40% 
some problem with the cookie swallow test. 

So, depending on the data collection method used (swallowing tests or ques-
tionnaire) the prevalence of subjective swallowing dysfunction in stable 
COPD patients varied between 33% and 65% and in AECOPD it was found 
in 67% of the patients. This means that subjective swallowing problems are as 
common in the COPD population as they are in neurological diseases such as 
multiple sclerosis and Parkinson’s disease (Bours et al., 2009). And just like 
in neurological diseases, the explanation for the variance could potentially be 
attributed to disease stage. The major difference between these different diag-
nostic patient groups is that the latter are regularly asked about their swallow-
ing to prevent undesired consequences such as malnutrition and social isola-
tion. 

One might ask if three questions really is enough to capture something as com-
plex as swallowing dysfunction. In clinical general practice, a single simple 
question like “what about swallowing” is frequently used without any addi-
tional standardized testing (Heijnen et al., 2016). Heijnen et al (Heijnen et al., 
2016) compared the diagnostic performance of a single question on swallow-
ing, using the EAT-10 as a reference test and even though the negative pre-
dicted value was low, the study found high sensitivity, specificity and positive 
predictive value. 

There has consistently been a discrepancy between the results of the water 
swallow tests and the cookie swallow tests. This is not uncommon since there 
are various biomechanical and kinematic variations in the swallowing mech-
anism, depending on the viscosity of the bolus which is why a swallowing 
assessments typically consist of both liquids and solids. 

Are there gender differences? 
More females than males were included in study I, II and III. This is in ac-
cordance with other studies of COPD patients in Sweden and in Europe, indi-
cating that COPD in women has increased (Sundh et al., 2016; Waatevik et 
al., 2013). Men and women also differ in clinical COPD symptoms; men often 
report more sputum production whereas health-related quality of life report-
edly is lower for women with COPD. However, no significant difference was 
seen between male and female patients regarding dysphagia burden in study 
I and study II which is why we chose not to analyse the gender aspect in 
study III. 
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Exacerbations 
The most important clinical problem in COPD patients is probably exacerba-
tions. Consequently, efforts to prevent them and to manage them optimally is 
of importance. The underlying cause is most often a viral or bacterial infection 
however in one third of the cases the cause is unknown (Larsson, 2006). Com-
plications secondary to dysphagia have been shown to contribute to disease 
exacerbations according to a literature review by Steidl et al (Steidl et al., 
2015). However, in study II no association was found between subjective 
swallowing dysfunction and exacerbations the previous year. None the less, a 
range of abnormalities in swallowing function has been reported in frequent 
exacerbators, and this was true also in our study III. Besides the ones men-
tioned below under characteristics, 90% of the AECOPD reported dyspnoea 
(perhaps not surprisingly) and 70% reported xerostomia. Both conditions are 
known to influence swallowing function negatively. To explore if swallowing 
dysfunction in AECOPD was more an effect of malaise, feeling sick, than of 
being severely symptomatic, we compared demographics and the swallowing 
and dyspnoea data to a control group of patients hospitalized due to acute car-
diac symptoms. The disease burden of the control group is associated with 
significant physical and psychological distress, and dyspnoea is a common 
symptom. The results from study III suggest that AECOPD patients experi-
ence significant self-reported and clinically screened swallowing dysfunction. 
This group was three times more likely to suffer from self-reported dysphagia 
and a decreased swallowing capacity compared to the control group. 

Characteristics 
The characteristics of oropharyngeal swallowing symptoms in COPD are not 
yet defined. The most commonly reported symptoms reported in study I were 
xerostomia (71%), coughing during meals (36%) and food lodging in the 
mouth and/or throat (35%). In study II the most commonly reported symptom 
was “food lodging in the throat” (23%) followed by “food/drink goes down 
the wrong way when I eat (22%) and finally 14% reported coughing when 
eating. When patients were more symptomatic in their COPD, study III, the 
most prominent scores on the EAT-10 were: item 4 “swallowing solids takes 
extra effort”, item 7 “the pleasure of eating is affected by my swallowing” and 
item 8 “food sticks in my throat”. 

Little information exists on how much is safe to aspirate and what factors af-
fect tolerance in different patient cohorts. Clinical experience suggests that for 
the elderly and frail, the consequences of aspiration are more severe and any 
recommendations tend to be more conservative. 

Risk factors for swallowing dysfunction in COPD 
In study I we found a significant negative correlation between lung function 
(FEV1% predicted) and dysphagia burden, meaning that the more swallowing 
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problems patients experienced the more affected was their lung function. We 
did not find the same clear association between lung function and dysphagia 
burden in study II as a similar percentage of subjects experienced swallowing 
symptoms in the different stages of airflow limitation. A possible explanation 
for this may be that the patients were older and more symptomatic in study I. 
Our data from study II further suggest a relationship between lower physical 
activity and subjective swallowing dysfunction. We also found a strong rela-
tionship between a high score on the mMRC and CAT and a classification in 
GOLD groups B and D and subjective swallowing dysfunction. Factors asso-
ciated with clinical signs of swallowing dysfunction for the AECOPD group 
in study III were subjective dysphagia and xerostomia in a simple logistic 
regression analysis. Subjective dysphagia was also significantly associated 
with xerostomia and with clinical signs of swallowing dysfunction. In study 
III there was again a clear negative correlation between lung function and 
subjective dysphagia but not between lung function and clinical sign of swal-
lowing dysfunction. 

Approximately 25% of patients with COPD will develop cachexia, a multi-
factorial syndrome with involuntary progressive weight loss (Wagner, 2008), 
and an unrecognized swallowing impairment may be a factor (Garand et al., 
2018), However, in our studies the mean BMI was 24, 27 and 24 respectively 
which put our study participants in the healthy weight range in study I and 
III and in the overweight category in study II. 

Swallowing dysfunction in COVID-19 patients after mechanical 
ventilation 
There is still limited information that has been published on swallowing dys-
function after severe COVID-19, and when we started the fourth study in-
cluded in my thesis there was nothing. Only general guidelines regarding per-
sonal protective equipment and recommendations not to use instrumental 
swallowing evaluations since they were considered aerosol generating proce-
dures. Due to the exceptional circumstances during the first wave of the pan-
demic we chose to describe the signs and symptoms of dysphagia post me-
chanical ventilation from a functional perspective by using the FOIS  as  a  
proxy for different grades of dysphagia. Emerging research indicate that this 
has been the only feasible method for several clinical studies on swallowing 
in severe COVID-19 (Regan et al., 2021). 

The majority of the patients in study IV were male (79%) with a mean BMI 
of 30. So even if our sample size was small, the demographic data is consistent 
with the emerging research being published on COVID-19 (Demeulemeester 
et al., 2021). Mean age in the whole cohort was 61 years, however we found 
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a significant age difference of 11 years between our two groups with the dys-
phagia group having a mean age of 64 years vs 53 (p=0.019). We know that 
age is a risk factor for developing dysphagia symptoms but both our groups 
were “fairly” young and the majority had a clinical frailty score of 3, which 
means that they were fairly active with well controlled medical problems (if 
there were any). There was a clear difference in respiratory rate between the 
two groups with the dysphagia group showing more tachypnea during the bed-
side swallowing evaluation. Whether this together with age and obesity were 
crucial factors for developing dysphagia in conjunction with days in the ICU 
needs to be addressed in future studies. 

Despite the average length of intubation far exceeding the time known to 
increase the risk of swallowing dysfunction (Skoretz et al., 2010) there was a 
rapid trajectory of improvement, with the majority of patients (85%) having a 
full oral intake on multiple consistencies at discharge from the hospital. This 
is in accordance with results presented by Lima et al (Lima et al., 2020) where 
101 ICU patients diagnosed with COVID-19 were compared to 150 critical 
ICU patients with prolonged orotracheal intubation (≥48 hours) from the same 
institution. Dysphagia after prolonged intubation was common in both groups 
of their study. However, despite patients with COVID-19 remaining intubated 
longer they had less sustained dysphagia at discharge. 

Methodological discussion 
Clinical management of dysphagia is a relatively new field and even though 
the field of speech and language pathology has made significant progress since 
the 1980s, when the first pioneering clinicians and researchers started devel-
oping clinical dysphagia practice, there is a paucity of evidence. When this 
work commenced little was known about the relationship between COPD and 
swallowing dysfunction. This meant that there were no evidence-based tools 
validated for the COPD population. In fact, there were no validated dysphagia 
questionnaires available at all in Sweden. Hence, we used the swallowing tests 
that were at our disposal and the clinical questions most used in our clinical 
practice. This is evident in study I and II. However the past decade has seen 
a substantial increase both regarding available methods and patient self-report 
tools for evaluation of swallowing function in general and in published re-
search on the topic of swallowing dysfunction and COPD. There are still no 
screening tests validated for the COPD population but Regan et al found that 
the EAT-10 predicts aspiration in COPD patients (Regan et al., 2017). Since 
the EAT-10 now is translated and validated in Swedish, we therefore chose to 
use it in study III to capture the study participants’ subjective dysphagia com-
plaints. 

Cough is one of the most important defence mechanisms for airway protec-
tion. It is designed to clear secretions and foreign material from the bronchial 
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tree or larynx. The presence of cough when performing the water swallow and 
cookie swallow tests has been interpreted as aspiration (the bolus entering the 
trachea). This is a generalization and would require ideally require verification 
through an instrumental evaluation through an MBS or a FEES. You would 
then be able to distinguish between a penetration (bolus remaining above the 
vocal cords) or aspiration (bolus passes through the vocal cords). Cough is 
also a primary symptom of COPD, making it somewhat tricky to use it as an 
indicator for bolus penetration or aspiration. Given the above, there is a risk 
of false positives when using only a “bedside” swallowing test. In contrast, 
the absence of cough when swallowing does not mean that the swallow is safe. 
People who aspirate habitually are called “silent aspirators”. They don’t cough 
to clear the food or liquids from the lungs, hence there is a risk of false nega-
tive responses. 

The Timed Water Swallow Test, TWST, is considered a valid tool for as-
sessing swallowing dysfunction in a varied age population with neurological 
disorders, with a high test-retest reliability (Bours et al., 2009; 
Nathadwarawala et al., 1992). The tool has shown high sensitivity, which is 
important when identifying subjects at risk. The test has however not been 
validated with an instrumental assessment in people with COPD. 

To estimate the prevalence of dysphagia in stable and in acute exacerbation 
COPD we have used a crude binary measure. This means that data has been 
“flattened” and details have been lost. However, these three studies can per-
haps be viewed as pioneering works in Sweden and a beginning of the work 
to recognise swallowing problems in the Swedish COPD population. 

Being part of a large multicentre study is a privilege in so many ways. The 
strengths of the TIE-study were of course its multicentre design with COPD 
patients from different health care settings. The research group consisted of 
members with various professions: experienced physicians and study nurses 
from both primary and secondary care settings and doctoral students with a 
background in clinical pharmacy, physiotherapy, pulmonary medicine and 
speech pathology. All contributing his or hers unique perspective on the study 
and in the discussions. This design also came with some limitations, and as 
my then fellow Ph.D. student, now Dr Johanna Sulku concluded in her disser-
tation; a patient had to come to the to the study centre for data collection, 
which might have affected the participation of patients that were more symp-
tomatic. 

Finally, our intention was to do a follow-up on the 51 COPD patients in study 
I as suggested by the grading committee at the half-time seminar. However, 
in 2018, approximately six years after the completion of the study, only 16 of 
the 51 study participants were still alive 
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By describing dysphagia from a functional perspective in the fourth study, 
we obtained a measurement that was very patient-centred. The majority of 
dysphagia patients are less interested in e.g. the grade of penetration or aspi-
ration and more interested in what type of food they can safely ingest (and 
possibly how to get better). However, this method also has limitations e.g. it 
is difficult to analyse why improvements or deteriorations occur and effec-
tively change oral intake recommendations. There can only be hypothesis as 
to what mechanics are causing the dysfunctional swallowing. 

Limitations 
The four studies included in this thesis are all descriptive observational stud-
ies. We recognize that the swallowing tests performed in these studies are 
screeners of dysphagia and not true diagnostic evaluation methods. The results 
would have been strengthened by the inclusion of an instrumental evaluation, 
but this has unfortunately not been an option for various reasons. The results 
would also have been strengthened by larger sample sizes in study III and IV. 
However, we consider this doctoral thesis a pioneering work in the field of 
swallowing dysfunction in COPD and COVID-19 in Sweden. 
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Conclusion 

This thesis comprises new knowledge regarding swallowing function among 
people with Chronic Obstructive Pulmonary Disease and in COVID-19 pa-
tients after mechanical ventilation. It also highlights the complexity of evalu-
ating swallowing function. 

 Swallowing dysfunction is a prevalent problem in COPD patients, 
both when objectively screened and when patient-reported. 

 It seems like self-reported swallowing dysfunction can occur in pa-
tients with different degrees of airflow obstruction, but that it is 
more prevalent in symptomatic patients and patients with lower 
physical capacity. 

 CAT and mMRC may be useful tools for identifying COPD pa-
tients where referral for swallowing evaluation is warranted. 

 A low BMI is not a reliable measurement for flagging cases where 
a swallowing referral is indicated. 

 Post-extubation dysphagia were prevalent in adults with COVID-
19. 

In conclusion, respiration and swallowing are two integrated processes which 
may be influenced by changes or dysfunction in either system. 
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Generalisability, clinical implications and 
future research 

Generalisability study I-III 
The study populations used in these four sub studies are sampled in various 
ways: in study I, from the pulmonary clinic while they were at a yearly sched-
uled follow-up, in study II from primary and secondary care and from three 
different regions in Sweden, in study III from the pulmonary and cardiology 
wards and in study IV from three hospitals in the same Swedish region. They 
were all based on an unselected, but what we feel representative, clinical pop-
ulation. 

Generalisability study IV 
Although our sample size was small and we did not have a control group, data 
came from multiple sites which we feel strengthens the external validity and 
generalisability. By publishing our longitudinal findings on COVID-19 pa-
tients post mechanical ventilation we have hopefully added a piece to this new 
puzzle. 

Clinical implications and future research 
This work adds another building block to the growing body of research on 
swallowing dysfunction in patients with COPD. Evidence suggest that a sub-
group of patients with COPD has a swallowing dysfunction that impacts both 
health and quality of life. There is a need to improve detection of dysphagia, 
information to the medical community and patient support groups and explore 
interventions. We hope that these findings will improve care for COPD pa-
tients further and that the medical community will consider swallowing when 
caring for this patient group. 

Prompt evaluation and intervention is needed for COVID-19 patients post me-
chanical ventilation to minimise complications, guide rehabilitation and en-
sure safe return to oral feeding. 

Future studies should address the need to improve both detection of dysphagia 
symptoms and subsequent interventions for people with COPD. As for 
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COVID-19 patients; future research with larger study cohorts and a longitudi-
nal designs are needed. 
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Populärvetenskaplig sammanfattning – 
Summary in Swedish 

Sväljsvårigheter, dysfagi, är ett vanligt, ibland farligt, och ofta förbisett till-
stånd som drabbar en stor grupp människor. Man uppskattar att cirka 8 % av 
befolkningen är drabbade, vilket gör det ungefär lika vanligt som exempelvis 
diabetes och astma. Sväljsvårigheter kan orsaka allvarliga komplikationer som 
exempelvis närings- och vätskebrist, ofrivillig viktnedgång, lunginflammation 
och för tidig död. Det är därför viktigt att den som upplever problem med att 
svälja får snar hjälp. Sväljsvårigheterna kan också leda till isolering och ång-
est. Det vanligaste tecknet på sväljsvårigheter är hosta vid måltider på grund 
av felsväljning (mat/dryck/saliv hamnar i fel strupe). Ett annat symptom är 
upphakningskänsla, d.v.s. att personen upplever att tuggan har fastnat i svalget 
eller i matstrupen.  

Andning och sväljning är två funktioner som delar vissa anatomiska strukturer 
– mun och svalg - och därför kräver koordinerade rörelser. En normal svälj-
ning sker vanligtvis i början eller mitten av en utandning då vi håller andan en 
kort stund, sväljer och sedan fortsätter utandningen. Hur sväljningen påverkas 
när andningsmönstret är påverkat, som vid Kroniskt Obstruktiv Lungsjukdom, 
KOL, vet vi inte så mycket om. 

Syftet med avhandlingen är att beskriva förekomsten av sväljsvårigheter hos 
personer med lungsjukdomen KOL och analysera olika samband och riskfak-
torer. I den fjärde delstudien har vi undersökt personer som är svårt sjuka i  
COVID-19 och som fått andningsstöd via respirator. Dessa patienter behövde 
få sin sväljförmåga bedömd av logoped efter det att respiratorn kopplats bort, 
innan de kunde prova att äta och dricka. Då detta är en ny sjukdom och vi 
håller på att lära oss hur den påverkar olika kroppsliga funktioner, ville vi dels 
undersöka hur vanligt det var att dessa patienter hade en påverkad sväljfunkt-
ion och om besvären fanns kvar när patienten skrevs ut från sjukhuset. 

Delstudie 1 är en prospektiv explorativ studie där 51 KOL-patienter deltog. 
De fick svara på frågor om hur de uppfattade sin sväljförmåga och de fick 
utföra två sväljtester: ett vattensväljningstest (150 ml vatten) och ett kaksvälj-
ningstest (ett mariekex). Vi ville undersöka förekomsten av sväljsvårigheter 
och om de var kopplade till lungfunktion. Vi ville också se om det fanns någon 
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skillnad mellan kvinnor och män avseende upplevda eller uppmätta sväljsvå-
righeter. I delstudie 2 undersökte vi förekomsten av subjektiva (självupp-
levda) sväljsvårigheter hos 571 personer med KOL från tre olika regioner i 
Sverige: Gävleborg, Dalarna och Uppsala. Vi ville också undersöka om det 
fanns en koppling till exacerbationer (försämringsskov) och livskvalitet. I stu-
die 3 bedömde vi sväljfunktionen hos KOL-patienter som var inneliggande på 
sjukhus på grund av ett försämringsskov och jämförde dem med en annan 
grupp patienter som också var inneliggande för akut hjärtproblematik. Här 
ville vi se om sjukdomen i båda grupperna gav en påverkan på sväljförmågan 
eller om det fanns faktorer som gjorde att KOL-patienterna hade större svälj-
besvär. I delstudie 4 har vi undersökt förekomst, grad och duration av svälj-
svårigheter hos patienter med COVID-19 efter respiratorbehandling. 

Resultaten visar att sväljsvårigheter är ett vanligt problem hos personer med 
lungsjukdomen KOL, både självrapporterade och objektivt screenat genom 
sväljtest. Det förefaller som att de kan uppkomma i alla stadier av sjukdomen, 
men blir vanligare ju sämre lungfunktionen är och ju mera påverkad den fy-
siska kapaciteten är. Det förefaller också som att KOL-patienter som sjukhus-
vårdas på grund av en exacerbation både upplever och uppvisar vid screening, 
en betydlig mera påverkad sväljfunktion än en kontrollgrupp. 

Det finns två självskattningsformulär som ofta används för att mäta andfådd-
het och hälsorelaterad livskvalitet hos personer med KOL: CAT och mMRC. 
I delstudie 2 och 3 framkom att höga poäng på dessa test kan vara en indikat-
ion på att personen har sväljsvårigheter och att det kan behövas göra en under-
sökning. Remiss bör då skickas till logoped. I alla tre studierna har det varit 
tydligt att sväljsvårigheter hos den här patientgruppen inte har ett direkt sam-
band med ett lågt BMI (undervikt). 

Resultatet av vår fjärde delstudie visade att sväljsvårigheter var vanligt före-
kommande hos COVID-19 patienter efter respiratorbehandling, men att ma-
joriteten kunde äta ”vanlig mat” vid utskrivning från sjukhuset. 
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