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Abstract.
Background: Abnormal respiratory function tests can be observed early in the course of Parkinson’s disease (PD). A better
understanding of the impact of respiratory dysfunction on daily life in PD is needed to prevent later occurring complications
as a (aspiration) pneumonia.
Objective: To explain which respiratory symptoms people with PD or a form of atypical parkinsonism experience and how
these symptoms impact on their daily lives.
Methods: This qualitative study used a grounded theory approach. A purposeful sample strategy was used to capture
information-rich cases. Data were collected in semi-structured interviews with participants diagnosed with either PD (n = 11)
or atypical parkinsonism (n = 3), all of whom had confirmed respiratory symptoms. Data were analyzed using grounded
theory analysis by creating codes, categories, theoretical themes, and, ultimately, a conceptual model.
Results: Four respiratory profiles emerged, describing different types of respiratory dysfunction, with various positive and
negative influencing factors. First, a loss of breathing automatism was experienced. Second, episodes of breathlessness or a
rapid, shallow breathing pattern were triggered by either physical exertion, fatigue, or postural deformities. Third, stress and
anxiety also triggered episodes of breathlessness. Fourth, a decreased cough strength and frequent coughing. Based on these
findings, we constructed a conceptual model that visualizes the relations between these four types of respiratory dysfunction
and their impact on daily life, with ‘discomfort’ and ‘avoidance of social activities’ as crucial elements.
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Conclusion: A tailored approach for each profile of respiratory dysfunction is recommended to improve respiratory dysfunction and to reduce its social impact in people with PD.
Keywords: Respiratory function, respiratory symptoms, Parkinson’s disease, qualitative research, multidisciplinary

INTRODUCTION
Respiratory dysfunction in people with Parkinson’s disease (PD) or a form of atypical parkinsonism
(AP) is a complex phenomenon as different mechanisms and multiple factors can contribute [1]. Many
studies describe both obstructive and restrictive patterns when using objective tests for respiratory
function in people with PD [2–4]. Laryngeal muscle dysfunction and autonomic dysfunction, leading
to a reduced ventilatory capacity and upper airway
obstruction, have been suggested as possible mechanisms behind obstruction [5, 6]. Factors explaining
the restrictive mechanism are chest wall rigidity, postural deformities, and respiratory muscle weakness.
These factors contribute to a decrease in thoracic
mobility, lung volume, and lung capacity [7, 8].
Research shows that respiratory function in terms
of inspiratory muscle strength is already impaired
early after diagnosis [9]. In addition, respiratory
parameters such as forced vital capacity (FVC),
maximum inspiratory capacity (MIP), maximum
expiratory capacity (MEP), maximum voluntary ventilation (MVV), and forced expiratory volume in
one second (FEV1 ) are also impaired early and
slowly decline over time [10–12]. Dopaminergic
treatment initially seems to improve respiratory function in many people with PD [13]. However, in more
advanced stages of the disease, respiratory complications of dopaminergic medication have also been
reported in some cases as well [14]. Importantly,
respiratory dysfunction can have a serious impact
towards the end stage of the disease, as (aspiration)
pneumonia is the most common cause of death in people with PD or AP [15, 16]. However, little is known
about how respiratory dysfunction impacts on daily
life of people with PD in the earlier stages.
In order to optimize the clinical management of
respiratory dysfunction in PD or AP, we need to better understand how people with PD or AP experience
respiratory symptoms. In addition, it is important to
explore how the impact of respiratory dysfunction
could support clinically relevant questions such as
when to adjust dopaminergic medication, when to
start with respiratory training and how to prevent

late stage respiratory complications. Therefore, this
qualitative study aims to explain which respiratory
symptoms people with PD and AP experience and
how these symptoms impact on their daily life.

METHODS
Study design
A qualitative study was performed using the
grounded theory method of Charmaz [17]. We
chose a constructive, interpretative grounded theory
approach to create a theory, a conceptual model in an
interactive way, based on the most important respiratory symptoms experienced by people with PD or
AP. The study protocol was approved by the ethics
committee of the Radboud university medical center
(CMO: 2018–4224). The Consolidated Criteria for
Reporting Qualitative research (COREQ) checklist
guided our reporting [18].
Setting
Participants were recruited from an elderly care
institution (Liemerije) in the eastern part of the
Netherlands and from the outpatient clinic of the
Center of Expertise for Parkinson & Movement
Disorders, Radboud university medical center in
Nijmegen. Liemerije consists of seven nursing home
locations providing nursing home care as well as day
care services for community-dwelling people. These
two settings were chosen to describe the full spectrum
of the disease (from onset to late stage).
Participants and recruitment
A purposeful sample strategy was used to capture
information-rich, heterogeneous cases [19, 20]. We
selected a heterogeneous population to provide the
richest information needed for a full understanding
of respiratory dysfunction in people with PD or AP.
Participants were included for the interviews one by
one until theoretical saturation was reached. Theoretical saturation means that no new dimensions or
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properties of the categories were found during the
previous interview [19].
A physical therapist, speech therapist and PD nurse
from both Liemerije and Radboud university medical
center were asked to identify people with PD or AP
who confirmed respiratory symptoms such as breathlessness and coughing. These allied healthcare professionals were familiar with the management of PD
and AP, as they all delivered specialized care through
the Dutch ParkinsonNet approach. ParkinsonNet
offers an innovative model of care, developed in the
Netherlands, in which allied health interventions are
delivered within integrated regional community networks that consist of specifically trained therapists
that treat large numbers of individuals with AP [21].
Inclusion criteria were: diagnosis of PD or an AP
(confirmed by a neurologist) and experiencing respiratory problems, including cough, as determined
by the healthcare professional and confirmed subjectively by the people with PD or AP themselves.
Exclusion criteria were: comorbidity score higher
than one on the items cardiac, vascular or respiratory disorders rated by the Cumulative Illness Rating
Scale (CIRS score) [22, 23]. The CIRS evaluated the
severity of comorbid diseases rated on a scale from
0 to 4 (0 = none; 4 = extremely severe). Eligible participants were informed verbally by their healthcare
professional and received an information letter. If an
eligible participant was willing to participate, he or
she contacted the researcher.
Data collection
Semi-structured interviews were held face-to-face
in the participant’s own living environment.
The interviews were audio-recorded and the length
of each interview was about 30 min. To gain theoretical sensitivity, sensitizing concepts were formulated
based on both reviewing literature and the professional experience from a speech therapist (JGK) and a
physical therapist (MN) [4, 24, 25]. JGK and MN both
have over 15 years of working experience with people with PD. Those concepts were used as a starting
point for the interview guide, to interpret the data and
to examine our ideas during data-analysis. Initial sensitizing concepts were: respiratory problems, cough
problems, perception of dyspnea (during exercise),
sleep breathing disorders, coughing and swallowing
problems, cough strength, anxiety as a result of respiratory problems, social impact and support, impact
on quality of life, received treatment, and willingness
to receive further treatment.
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The first seven interviews were performed by a
bachelor student Biomedical Sciences, who had no
previous experience with qualitative research, but
was supported by the interview guide and who had
received training (from JGK and MN) in interviewing techniques (the use of ‘open end’ questioning
and bracketing). The next seven interviews were held
by VvdW, who is a physical therapy scientist (MSc)
with five years of work experience at the Radboud
university medical center neurological department
and educated in qualitative research. From interview
seven onwards, spouses were allowed to be present
during the interviews, but were asked to give additional comments only.
The following baseline characteristics of participants were collected at the start of each interview:
age, sex, Hoehn and Yahr stage, disease duration,
diagnosis, disease duration, and living condition
(community-dwelling or nursing home).
During the interviews, observational memos were
written to collect and visualize relevant solutions
and thoughts. The memos were written out in the
transcriptions and linked to the codes to explain interpretations and conclusions [26]. The last interview
was completed on February 5, 2020. This was 22 days
before the first COVID-19 outbreak in the Netherlands [27].
Data analysis
The analysis was performed stepwise as described
by Charmaz (2006) [17], see Box 1. Transcripts were
entered in the qualitative software ATLAS.ti (Scientific Software Development GmbH. Version 8, 2018).
Initial coding and focused coding were done independently by the authors to enhance credibility. To
develop the substantive theory, consensus meetings
were organized to discuss the codes and to construct
the main categories based on relationships between
codes. During this meeting, reflective and analytic
memos were kept to enhance theoretical sensitivity
and to support the analytical interpretation regarding
the participants’ experience of respiratory symptoms.
Methodological memos were made during the analysis to reflect on the interview guide in a later stage
and to consider changes in questioning regarding
topics. After the completion of all interviews, theoretical themes were formulated together in a meeting.
During this meeting, theoretical themes were discussed for their relevance, hierarchy, and quality. In a
final meeting with all authors, the conceptual model
providing insight in the relationships between the
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respiratory symptoms and the impact on daily life
was developed.

RESULTS
Participants

Quality criteria
The following strategies were used to enhance
trustworthiness. First, member checking was carried
out by providing a verbal summary, including interpretations, at the end of each interview and asked if
participants agreed [19]. Second, the constant comparison method was used after each interview by
comparing the codes for duplications, contradictions,
identifying the key message of each interview and to
check if all relevant topics in the transcribed text were
covered [28].
Third, investigator triangulation was established
during the overall analytical process and by the
reflective meetings of the research team to increase
credibility by in-depth analysis and detect inappropriate subjectivity [19]. Finally, transferability of the
outcomes was established by providing a detailed
description of the characteristics of the participants,
research group and setting.
Box 1: Analytic process
Data analysis:
1. Transcribed verbatim: of all interviews to
become sensitive to the issues of importance
(VvdW)
2. Initial coding: to identify relevant topics in
the transcribed text (independently by VvdW,
NK)
3. Focused coding: to construct categories that
describe the type of respiratory problems
people with PD experiences and the impact
in their daily lives (independently by VvdW,
MN, JGK)
4. Theoretical coding: Relationships between
the categories and the relevance, hierarchy,
and quality of the categories were discussed
in a reflective meeting (VvdW, JGK, MN,
and NK) until consensus in interpretation
was reached and the theoretical codes were
formulated.
5. Conceptual model: in a final meeting (VvdW,
JGK, MN, NK, PvdW, BB) the theoretical
codes were used to develop the conceptual
model to gather insight in the relationships
between the symptoms and the impact of this
symptoms on daily life.
6. Based on Charmez [17]

Fourteen participants were included in the study
(Table 1). Eleven participants were diagnosed with
idiopathic PD. Three participants were diagnosed
with a form of atypical parkinsonism: one participant was diagnosed with multiple system atrophy
(MSA), with a disease duration of six years and her
age was 70 years, one with vascular parkinsonism
with a disease duration of 8 years and his age was 73
years, and one with corticobasal degeneration (CBD)
with a disease duration of 2 years and his age was 59
years. When comparing the three participants with
AP to the participants with PD, they experienced similar respiratory symptoms, as reflected by the fact
that the constructed categories uses quotes from both
participants with PD or AP (see Table 2). From the
participants with PD, the age ranged between 50 and
86 years, time since diagnosis ranged between less
than one year and 22 years and, six participants were
in Hoehn and Yahr stage II, four were in stage III and
one was in stage IV.
Initially, seven participants were recruited from
the elderly care institution (Liemerije). One of them,
diagnosed with PD, lived in a nursing home facility and six were living independently and visited
the nursing home facility for treatment a few times
per week. After this point with seven interviews,
data saturation was evaluated by VvdW, MN, and
JGK in a reflective meeting using the initial codes of
all interviews. Theoretical sampling of new participants occurs along with the emergence of theoretical
concepts. To enrich the data with a more heterogeneous sample, we decided to include another seven
community-dwelling participants in the more earlystages of the disease from the outpatient clinic of the
Radboud university medical center Nijmegen [29].
Afterwards, data saturation was reached by similarities in codes. Four spouses participated in the
interviews and shared their observations about the
respiratory function of their partner.
Qualitative analyses
The data from the fourteen interviews were analyzed and four theoretical themes emerged as profiles
describing different types of respiratory symptoms
and their impact on daily life. The four themes
were: 1) Loss of automatism in respiratory regulation,
resulting in feelings of helplessness and frustration,
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Table 1
Participant characteristics
No.
participant
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Age
(y)

Gender
(M/W)

76
73
70
71
61
86
72
56
77
70
62
64
59
50

W
M
W
M
M
W
W
W
W
W
W
M
M
M

Living situation

H&Y
stage

Diagnosis

Nursing home facility
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling
Community-dwelling

4
N.A.
N.A.
3
3
2
2
2
3
2
2
3
N.A.
2

Parkinson’s disease
Vascular parkinsonism
Multiple System Atrophy
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Parkinson’s disease
Corticobasal degeneration
Parkinson’s disease

Disease
duration (y)

Date
interview

11
8
6
19
3
22
8
3
8
0
10
11
2
9

17-4-2018
23-4-2018
30-6-2018
12-6-2018
18-6-2018
18-6-2018
18-6-2018
19-6-2019
3-7-2019
24-7-2019
18-12-2019
18-12-2019
15-1-2020
5-2-2020

M, men; W, woman; H&Y stage, Hoehn & Yahr stage; N.A., not applicable.

2) Breathlessness and a rapid, shallow breathing pattern resulting in feelings of insecurity showing a
negative impact on participation in several social
activities, 3) Stress, anxiety and a feeling of losing independency as triggers for breathlessness, and
4) Coughing causing restlessness and avoidance of
social activities. The categories related to the themes
were underlined in the text below. Table 2 presents
the quotes related to the categories and theoretical
themes.

Loss of automatism in respiratory regulation
result in feelings of helplessness and frustration
People with PD or AP said that the respiratory regulation, normally happening automatically, now was
hampered leading to a less deep ventilation. Participants also mentioned that they sometimes ‘forgot’
to breath, particularly during the performance of a
dual task. Forgetting to breath and less deep ventilation leads to feelings of helplessness and frustration,
also because this confronted participants with the
consequences of the disease. Participants also told
that they could diminish a less deep ventilation and
could overcome forgetting to breath by switching to
more conscious breathing techniques. For instance,
consciously taking a deep breath helped, and another
conscious compensation strategy a participant talked
about was to stop dual tasking and to start focusing
only on their breathing pattern for a moment. Participants also used conscious breathing techniques
learned from their healthcare professionals or by yoga
classes.

Breathlessness and a rapid, shallow breathing
pattern resulting in feelings of insecurity
showing a negative impact on participation in
several social activities
Participants mentioned episodes of breathlessness
and a rapid, shallow breathing pattern. Feelings of
breathlessness were portrayed by participants as a
tight, obstructive feeling around the throat and chest
while breathing. They mentioned these symptoms in
relation to either their postural deformities, higher
fatigue levels and physical exertion, medication,
speech problems or disturbed sleeping.
Reported effects of dopaminergic medication on
the breathing pattern were somewhat inconsistent.
On the one hand, improvement of breathlessness
was reported by participants during the “on” state
of dopaminergic medication. On the other hand, participants also reported a clear relation between the
moment of medication intake and the occurrence of
breathlessness throughout all dopaminergic medication cycles. Episodes of breathlessness were reported
after taking each medication, and just before taking
the next dose similar breathlessness reappeared. One
participant described that high doses of dopaminergic
medication caused breathlessness.
Participants also brought up speech difficulties in
relation to their respiratory symptoms. They mentioned terms like ‘mumbling’, ‘speak more softly’,
‘speaking indistinctly’, ‘a reduced breathing support
when speaking’, and ‘the inability to create enough
volume while speaking’.
Another symptom that bothered participants was
their disturbed sleep. In their perception, it was
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Table 2
Key messages from the participants in relation to the categories and theoretical themes
Categories

Key messages (quotes)

Loss of automatism in
respiratory regulation
result in feelings of
helplessness and
frustration

Dual tasking
To forget to breath
Less deep ventilation

“Yeah. . . for example when you’re watching television and there is something interesting on then it’s almost as if you. . . if you’re
focused on television then it’s almost as if it. . . [gasps for air and aspiration is laboured]. Then you need to take a deep breath, because
otherwise you run out of air.” [participant 13]
“And then I really had the idea that I was breathing in very high, very shallowly. And I, I could not change it by myself. Because I did
do breathing exercises and such, but they simply did not work.” [participant 11]
“But I think it also combines with the uh... with being able to stay focused. When you see that your attention weakens. . . that it also uh,
that the breathing somewhat.. yeah that it is annulled somewhat. . .” [participant 9]
“It is as if it becomes less natural, so less self-evident. So that you have to be more conscious of it.” [participant 14]
“What somebody then said too, that was already, when I lay in the operating room. On the uh, yeah on the table. Like are you uh. . . it
almost looks like you have chronic hyperventilation. Are you familiar with that? I said no, that I uh. . . I am not familiar. Well she said, I
think it’s increasingly obvious. And then she saw me again later and she said, then she said I hear it again.” [participant 11]
“That you then just don’t entirely have the uh. . . yeah ability let’s say to exhale.. because uh. . . I need to inhale again.” [participant 11]
“Yeah, I needed to stop every time and then inhale for a moment and then I could go on my way. And that would otherwise go
automatically of course and that. . . well I at least think that was the case. The automatic action of it, that that would fall away. That I
wasn’t conscious of it.” [participant 11]
“So when I was keenly aware of it and breathed well before the sentence, then it worked.” [participant 11]
“And then you’re suddenly without air. And then taking a few deep pulls and a taking a few deep breaths and then it’s alright again.”
[participant 13]
“Inhaling and exhaling deeply and well.. then it gets a bit better.” [participant 9]
“Yeah and also with uh.. yeah my daughter said, just like with yoga. That is then a different form with your nose on the one side
needing to be closed and then the other one again and then taking turns.. that exercise is pretty nice, actually. That breathing exercise.”
[participant 10]
“Then you are confronted with your illness.. I get pretty angry about it sometimes. Because yeah, it does have an effect on you... on
your uh... I don’t want to say character, but it does on your behavior. And on your mood, that’s what I wanted to say.” [participant 13]
“They can’t do anything anyway. . .” [participant 3]
“You hear it right now too, right, that I uh, that I’m short of breath? You just live with it.” [participant 1]
“but uh.. yeah, it’s just a very unpleasant feeling.. very tiring.” [participant 10]
“And when I’m taking a walk, then I just have very little oxygen. And when I then walk and talk.. when I have company.. I already
don’t do that anymore, because it’s not actually possible.” [participant 9]
“Yeah, less oxygen um yeah when you’ve walked for a while and... or when you need to do something you get tired more quickly that’s
what I had earlier.” [participant 6]
“So when you just sit still or something then it goes pretty well, but uh.. when you either feel stressed or need to put in effort then
breath starts to sit higher. So I can’t adequately keep on breathing.” [participant 14]
“[Sir sits up straight, straightening his neck too] Yeah, like now I’m sitting up straight because then everything is free floating, or so I
think [Sir bends his neck back downward] And when I sit like now then it still cuts something off, I think.” [participant 5]
“But putting on a sock, that wrecks you. So it really is the pose, the bent-over folded pose.” [participant 13]
“Yeah so when you want to say something or feel short of breath then it’s as if everything is stuck in here [participant points at throat].”
[participant 1]

Using conscious
strategies

Feelings of
helplessness and
frustration

Breathlessness and a
rapid, shallow
breathing pattern
resulting in feelings of
insecurity showing a
negative impact on
participation in
several social
activities

Physical exertion

Postural deformities

Tight feeling around
throat and chest
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Theoretical theme

Controversial
medication effects

Speech difficulties
due to lack of
breathing support

Disturbed sleep

Stress, anxiety and the
feeling of losing
independency as
triggers for
breathlessness

Avoidance of social
activities
Worrying

Time pressure

Losing control on
being independent
Coughing causing
restlessness and
avoidance of social
activities

Increased urge to
cough without being
productive

V.A. van de Wetering-van Dongen et al. / Respiratory Symptoms and Parkinson’s Disease

Sit and wait attitude

“Yeah and.. sometimes it sits, it sometimes sits a bit down, but also a bit higher. And sometimes even higher and then those muscles
over your lungs are all strained tight and then you just can’t take deep breaths.” [participant 11]
“A feeling like it’s being blocked off.. that there’s a blockage here [points at the bottom of the throat].” [participant 9]
“But that I then start breathing more shallowly, that is at that point something I hardly notice.” [participant 12]
“When the medicine has worn off, then I have uh.. yea, then my whole face starts to tighten and uh.. [points at the jaws and the neck]
and my jaw starts to uh.. cramp up. And then I get this oppressive feeling.” [participant 10]
“And what I also notice more often is that at the moment I go towards. . . well I don’t know precisely whether it is when I go towards
the direction of OFF or whether the medication just starts to work then that I sometimes inhale, hold my breath and then think to
myself.. ho there, I also need to exhale let’s say.” [participant 14]
“When you have had too much, then it doesn’t regulate very nicely either. Because then you are a bit too tense or too alert and then it
escalates. Then you’re too ON and then it automatically doesn’t work anymore. At least, for me it has to sit on that edge between not
too little but not too much either.” [participant 14]
“Yeah yeah, well.. most of the time when I’ve taken my medicine again. I really do need that help, yeah.” [participant 11]
“Well, when I have that then uh.. I can’t really uh.. do something.. no, then I really must take it easy and uh.. kinda wait it out until that
uh.. until the medicine starts working..” [participant 10]
“Yeah, since a few weeks back my speech has actually started getting worse and worse. And quieter too. I also talk very modestly I
think.” [participant 4]
“And speaking is difficult too, then. I sometimes don’t have the breath to pronounce my words.” [participant 3]
“And then uh I get short of breath such as now while talking yeah that sucks.” [participant 5]
“Yeah, especially over the telephone and such, then you actually try to throw out too much in one breath of air and then you take in
insufficient oxygen to pronounce anything.. and then you’re at the end [makes a sound as if he’s short of breath] and then another part
of the sentence comes out, but you have no breath left.” [participant 14]
“What really bothers me is my... [Deep sigh] When at night I lie in bed I do hear myself breathing yeah.” [participant 2]
“Sometimes at night I am woken up by uh... yeah, you don’t know the reason for it.. but then I feel it too, that oppressiveness..”
[participant 10]
Yeah, then you try to... [unintelligible]then you sit together with a couple. And then you think I hope that say, I I can’t really participate
well because of my shortness of breath.” [participant 1]
“And in the evening when I’m sitting on the couch and I’m worrying a bit than [madam inhales quickly and deeply] than I go a bit
[madam inhales quickly and deeply].” [participant 7]
“Well then I get a sort of panicky attack let’s say. Then I need to be careful with that, then I need to take it easier.” [participant 8]
“Yeah and when I need to do something with other people around: taking money out of my wallet or uh... you know, then you start
worrying a bit about that. People are waiting in line for the register, at the register. Yeah, then I start to breath more shallowly. I notice
that myself, then I need to take a few deep breaths.” [participant 11]
“And then trust on others that it will all you know.. be alright on such a day.. or that the medication on time. . . that. . . yeah that
surrender is very hard for her.. and from that I can really see that it definitely has an effect on breathing.” [spouse of participant 9]
“I would like to train my breathing because I think that it would make me feel safer.” [participant 7]
“But coughing, I sometimes have the feeling that I get something in my throat and then you start coughing and that is well uh really
annoying okay. For yourself, but it’s also something you find annoying for your environment.” [participant 6]
“Yeah yeah, the end. . . when you’ve gotten to the end of your breathing then it transitions into coughing.” [participant 13]
“A dry cough yeah. And yeah it is almost a bit like a frog in your throat, in a manner of speaking. And each time I blow away a layer of
slime, in a manner of speaking.” [participant 4]
“I try to get rood of that loogey by coughing or [hawking sound] by hawking. And then it’s fine again.” [participant 2]
(Continued)
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Theoretical theme

Categories

Key messages (quotes)

Increased coughing to
clear phlegm or
aspirated material
Difficulty swallowing
food, liquids, pills

“Did have a problem with uh.. that it uh... that I think that food sticks drier. . . in my throat and then a drink of water. . . but not really
that I then think like it’s probably because of uh. . . because of the Parkinson’s.” [participant 10]
“Uh when taking my medicine I have problems with coughing.” [participant 2]
“Yeah, nowadays I do it with a straw because just drinking out of a glass is not something I can do so well anymore.” [participant 5]
“No it does stay in the throat uh. . . really gotta hawk and do your best to get it out let’s say.. doesn’t sound very hygienic but..”
[participant 13]
“No it does stay in the throat uh. . . really gotta hawk and do your best to get it out let’s say.. doesn’t sound very hygienic but..”
[participant 13]
“That was really gross. . . sitting there coughing and rasping [re-enacts], but you don’t get anything out.” [participant 8]
“A woman always comments on the coughing. I think it bothers her.” [participant 2]
“But coughing, I sometimes have the feeling that I get something in my throat and then you start coughing and that is well uh really
annoying okay. For yourself, but it’s also something you find annoying for your environment.” [participant 6]
“It’s less powerful, less powerful. I don’t have to cough heavily but when I cough it is certainly less.” [participant 3]
“Last year, I caught uhh I caught pneumonia and I think that afterwards I got less uhh breath.” [participant 6]
“Well when I sit in the car to the taxibus to Liemerije then I try to cough as little as possible.” [participant 2]
“But coughing, I sometimes have the feeling that I get something in my throat and then you start coughing and that is well uh really
annoying okay. For yourself, but it’s also something you find annoying for your environment.” [participant 6]

Coughing feels
disturbing and
unhygienic
Avoidance of social
activities
Reduced cough
strength
Attempting to reduce
cough frequency and
intensity
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Table 2
(Continued)
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caused by audible breathing, which woke them up at
night. One spouse also told she observed a rapid, shallow breathing pattern while the participant himself
was not aware of it.
Breathlessness did have an impact on social interaction as participants felt uncertain to go out as
they described that they had to ‘sit and wait’ until
medication started to work and their breathlessness improved. For others breathlessness was getting
worse when visiting people and while having a conversation. For example, participants described they
did not have enough breath to speak full sentences.
Stress, anxiety, and the feeling of losing
independency as triggers for breathlessness
Stress and anxiety were indicated as triggers for
respiratory discomfort by people with PD or AP.
Participants talked about a rapid, shallow and chest
breathing pattern after being exposed to a stressor.
A stressor that was mentioned by participants was
doing too much during the day without taking enough
rest. In addition, participants felt that their speech
difficulties caused others having to wait longer and
that, in turn, the experienced (time) pressure triggered breathlessness. Time pressure was a stressor for
another participant who described that taking money
out of her wallet, when other people were waiting
in line behind her, lead to more superficial breathing. One spouse illustrated that when their partner
was faced with a loss of independency in a particular
situation, the rapid, shallow breathing pattern started.
Coughing causing restlessness and avoidance of
social activities
Participants experienced an increased coughing
frequency at the end of a breathing cycle, described
as an irritation or a dry cough. An increased cough
frequency and a reduced coughing strength was experienced when trying to get rid of a lump in the throat
caused by phlegm or aspirated food, liquids or saliva.
Coughing related to difficulty in swallowing food,
liquids, and pills was common in many participants.
Some participants mentioned they had a pneumonia
in the past.
Coughing also affected social activities, according
to the participants. People with PD or AP described
coughing as unhygienic and annoying for both themselves and others. In their opinion, coughing upsets
other people as participants received comments from
others on their coughing frequency. As a result, being
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with others, for example taking a bus ride, was
avoided or participants tried to suppress both their
cough frequency and intensity while being with others.
Conceptual model
With these results, we (VvdW, MN, NK, PvdW,
BRB, and JGK) derived a conceptual model including
four respiratory profiles that visualized the experience of discomfort due to respiratory symptoms, and
the impact in daily life as it lead to the avoidance
of social activities (Fig. 1). The causes of respiratory
symptoms are visualized with inward-facing arrows
in the direction of one of the four respiratory profiles. The consequences of respiratory symptoms are
visualized with outward-facing arrows. We further
outlined our interpretation of the profiles and the
underlying relationships between the profiles in the
discussion chapter. The loss of breathing automatism appeared to increase during dual tasking, but
also seemed to benefit from compensation by using
conscious breathing strategies. Loss of automatism
also could trigger uncomfortable feelings in terms
of breathlessness or a rapid, shallow breathing pattern. Other triggers for a rapid, shallow breathing
were physical exertion, fatigue, postural deformities,
stress, and anxiety. Dopaminergic treatment offered
improvements; however, some participants also experienced an increase of breathlessness after they had
taken levodopa medication. Time pressure, doing too
much and not taking enough rest, or losing control
over independency led to higher stress and anxiety levels. More frequently coughing seemed to be
the result of difficulties in swallowing food, liquids, or pills and sometimes caused aspiration, an
(aspiration) pneumonia or hospitalization. Coughing, breathlessness, and rapid, shallow breathing with
their consequences all lead to the avoidance of social
activities.
DISCUSSION
This is the first qualitative study describing the
complex construct of respiratory symptoms and its
impact on daily activities and social participation
using the perspectives of people with PD or AP.
We constructed a conceptual model with four profiles of respiratory dysfunction and visualized how
respiratory dysfunction had a wide range of consequences. We interpretated the term discomfort as an
overarching, binding category, indirectly named by
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Fig. 1. Conceptual model visualizing the causes, consequences, and relationships between the four respiratory profiles and their impact on
daily life. The inward-facing arrows visualizes the causes of respiratory symptoms and the outward-facing arrows visualize the consequences
of respiratory symptoms.

all participants which was related to all four themes.
Loss of breathing automatism leads to helplessness
and frustration and in turn to discomfort. Breathlessness triggered speech difficulties, which in result lead
to discomfort during conversations. Discomfort was
also named as a stressor that leads to breathlessness
and a rapid, shallow breathing. Coughing felt disturbing and in turn caused discomfort. This study
shows that, besides known late stage respiratory complications, the impact of respiratory dysfunction is
considerable as it leads to limitations in participation
and avoidance of social activities.
The loss of automatism in respiratory regulation,
which can be unveiled by dual tasking, has not been
described in previous studies. Not surprisingly, some
people with PD and AP reported different attentional
strategies that seem to compensate for their loss of
automatism. The phenomenon of loss of automatism
while dual tasking and the benefits from attentional
strategies that introduce goal-directed behavior are
well known in PD, particular for motor performance
of activities such as gait [30, 31]. A recent study
showed that dual tasking elicited blunting of the
cough sensorimotor response, and hence on the ability to successfully protect the airway. This can may
be critical for people with PD, due to their risk of
airway invasion during swallowing [32]. From the

perspective of people with PD or AP, the importance
of this finding is that respiratory dysfunction worsens
while dual tasking, but there are strategies to compensate for a part of this loss in automatism. A loss
of breathing automatism unveiled by dual tasking,
sometimes trigger breathlessness and rapid, shallow
breathing.
A rapid, shallow breathing pattern was experienced by participants and has been described before
in many other studies, where it has been suggested to
result from a ventilation control impairment [33]. In
more detail, brainstem dysregulation and autonomic
dysfunction has been suggested as the central mechanisms influencing the central drive of ventilation in
PD [1, 5, 34].
Participants named a wide range of triggers
and consequences of a rapid, shallow breathing
and breathlessness: postural deformities, physical
exertion, speech problems, disturbed sleeping, medication, or stress and anxiety. It is known that
kyphoscoliosis, which is prominent in many people with PD, decreases long volumes and lead to
chest wall rigidity. This may explain some part of
the restrictive pattern found in respiratory function
test studies in PD [35, 36]. The contribution of physical exertion and fatigue to rapid, shallow breathing
is somewhat controversial as some participants also
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report episodes of breathlessness or rapid shallow
breathing more spontaneously in rest. The occurrence of rapid, shallow breathing and breathlessness
in rest suggests no structural limitation in long volumes or capacity, in contrast with many cardiac and
pulmonary diseases, and supports the hypothesis of
an impaired central drive [37]. A factor that may
influence breathlessness and rapid shallow breathing is dopaminergic medication. Monteiro et al. [13]
reported a positive effect of dopaminergic treatment
on respiratory symptoms, which we recognized by
participants in this study. On the other hand, some
participants described that their dopaminergic treatment was the trigger for rapid, shallow breathing
pattern. Both levodopa-induced peak dose respiratory
dyskinesias and also biphasic respiratory dysfunction
have been described as motor complications in some
case studies as well [14, 24]. Dyspnea while speaking and hypophonia reducing intelligibility of speech
are well-known phenomena in PD and were mentioned by our participants as well as a consequence
of a rapid, shallow breathing pattern [38]. The link
between dyspnea and disturbed sleep that our participants mentioned have also been reported as a result
of sleep apnea [25] and diaphragmatic weakness. The
latter is suggested to contribute to nocturnal hypoventilation and dyspnea in other neuromuscular diseases
such as amyotrophic lateral sclerosis [39, 40]. We
believe that breathlessness and rapid shallow breathing could be experienced as a stressor as it confronts
people with their illness. The other way around, stress
or anxiety could lead to breathlessness or rapid, shallow breathing.
Anxiety is prevalent in people with PD and they
also perceive more stress than controls [41, 42]. In a
study by Baille et al. (2019), the multidimensional
dyspnea profile, an instrument to distinguish sensory and emotional aspects of dyspnea, confirmed
that dyspnea in PD seems to be related to anxiety
and depression [33, 43]. Stress could also result in an
increased coughing frequency.
There is mounting evidence showing that coughing
(both reflex and voluntary cough) is disturbed in people with PD and results in lower peak expiratory flow
rate and lower cough expired volume [15, 44–46].
The impact of reduced coughing strength in combination with swallowing difficulties is well known as
a risk factor for aspiration pneumonia, which may
lead to hospitalization and which is the major cause
of death in advanced PD [16, 47, 48]. This cascade
of swallowing difficulties, aspiration, pneumonia and
hospitalization was also mentioned by our partici-
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pants. However, the impact of coughing in terms of
avoidance of social activities was a new finding of
our study. This impact might be even larger these
days during the COVID-19 pandemic, which results
to exacerbating motor and non-motor symptoms in
people with PD [49, 50].
Strengths and limitations
A first strength of this study is that we included a
heterogeneous sample with participants in both early
and advanced stages of the disease. This probably was
the result of the purposeful sample strategy in both an
elderly care institution and the outpatient clinic of the
Radboud university medical center. Due to the known
decline in respiratory parameters, this heterogeneous
sample is important to gain a broad reflection of respiratory symptoms through the course of the disease.
A second strength was that in order to increase credibility, all data were analyzed independently, and the
conceptual model was developed in reflective meetings with all authors. A third strength was that, during
the data collection, sensitizing concepts were evaluated by using the constant comparison method to be
sure that all the relevant, various topics were covered
by the interviews.
This study also had some limitations. First of all,
the counter side of our purposeful sampling strategy
is that the sampling aimed to provide rich information
on a broad spectrum of the disease. We succeeded as
at the time that theoretical saturation was achieved,
a population with a wide range in disease duration
and age were included. Additionally, also, three participants with different types of AP were included.
However, the sample size is too small to answer
potentially relevant questions such as what are the differences in the prevalence of the respiratory profiles
regarding diagnosis (PD versus AP), age and disease duration. It is known that people diagnosed with
AP have a considerably different course of the disease compared to people with PD [24, 51]. Although
the experiences and impact of respiratory symptoms
among the three people with AP appeared to be similar to those with PD, it is not possible to generalize the
findings to the population of people with AP. Reviewing available literature, respiratory disorders in PD
are more commonly described and categorized as
upper airway obstruction, restrictive disorders, complications to medication intake or withdrawal, and
aspiration pneumonia. For AP, laryngeal stridor or
obstructive sleep apnea as upper airway obstruction,
poor response to hypoxia/hypercapnia, and aspiration
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pneumonias in people with diagnosed with PSP are
recognized as respiratory disorders [24].
A second limitation is that we only included
Hoehn and Yahr stages and disease duration, but
not the Movement Disorder Society unified Parkinson’s disease rating scale (MDS-UPDRS). Perhaps
the MDS-UPDRS could have gained more insight in
the severity of the disease of our participants. A third
point of attention is that we initially included people
with PD or AP in this study without their spouses.
During the interviews we noticed that some participants were unaware of changes in their breathing
pattern, while their spouses did noticed alterations
like a more rapid, shallow breathing pattern. This
phenomenon of reduced awareness is well-known
in PD, e.g., not being fully aware of hypokinetic
speech, which is described as a misperception of selfgenerated loudness due to the reduced sensorimotor
integration [52, 53].
To overcome this limitation, we believe another,
more quantitative, study design with a larger sample
size of both persons with PD and AP is necessary
for better recognition and further understanding of
respiratory dysfunction in PD. In future studies, it
would be interesting to investigate the link between
the different stages of the disease and the respiratory
symptoms. In addition, a quantitative study design
also has the potential to calculate the prevalence for
each respiratory profile, and to explore to what extent
other determinants like age, gender, use of medication, speech and swallowing difficulties contribute to
respiratory dysfunction.
Implications for clinical management
Positive effects of a wide range of attentional
strategies or goal-directed exercises on respiratory
function were mentioned by participants to compensate to some extent for the loss of automatism in
the regulation of breathing. These findings open up
opportunities for therapeutic interventions. Indeed,
there are already evidence-based modalities of respiratory training that use this phenomenon, such as
incentive spirometry or breath stacking [36]. In line
with these findings, both voluntary cough and reflex
cough seem to benefit from goal-directed coughing strategies including visual feedback performance
[54, 55]. For allied healthcare professionals such as
physical therapists and speech language therapists,
respiratory function is currently not a separate core
area in their clinical practice guidelines [56, 57].
However, we believe that they should inform peo-

ple with PD about this phenomenon as many people
with PD have the ability to benefit from compensation
strategies. In addition, allied healthcare professionals should consider respiratory training to improve
coughing and the loss of breathing automatism more
often [58]. Thereby, allied healthcare professionals should not only look at symptoms in terms of
an impaired voice or decreased long volume and
function, but also pay attention to how these symptoms hamper social participation and how this can
be improved. From the same perspective, it is also
important for neurologists to take the impact of respiratory symptoms on daily functioning into account
when reconsidering changes in dopaminergic treatment or advanced therapies.
Recommendations for future research
Altered respiratory function tests has been reported
commonly in people with PD [10, 11]. However,
it would be relevant to investigate whether alterations in respiratory function relate to the respiratory
symptoms that people with PD experienced in this
study. Another point of interest would be to investigate how dual tasking interferes with respiratory
function (respiratory function tests, respiratory rate,
chest wall volumes, diaphragmatic function, and
arterial blood gas) and how attentional breathing techniques or consciously coughing techniques impact
on these parameters [34]. For example, Tai Chi
appeared to be very effective in PD in terms of gait
velocity, balance, and improvement of bradykinesia
[59]. It would be interesting to investigate whether
consciously performed Tai Chi breathing exercises
(focusing on deep ventilation) could alter abnormal hypoxic responses and consequently prevent the
emergence of respiratory symptoms. Next to that, it
might be interesting to investigate if cognitive behavioral strategies (e.g., copings strategies how to handle
anxiety, to avoid time pressure or manage energy levels) or mindfulness-based interventions also reduce
psychological distress and even prevent the occurrence of breathlessness or a rapid, shallow breathing
[42, 60]. And finally, techniques to improve coughing
are available (e.g., EMST), but long term effects on
the consequences of the deterioration of swallowing
in PD are awaited [34, 54, 55].
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