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Introduction

Acquired laryngotracheal stenosis (LTS) is a rare condition 
characterized by any narrowing of the upper airway involv-
ing the larynx and/or trachea. There are multiple causes of 
the condition in adults including intubation and tracheos-
tomy, autoimmune conditions or idiopathic disease.1 The 
most common symptoms reported by patients include 
breathlessness and stridor.2 Patients often experience a 
gradual deterioration of respiratory symptoms between sur-
gical procedures to manage the condition, with more defini-
tive procedures such as laryngotracheal reconstruction 
aiming to resolve symptoms completely.3

Whilst dyspnea remains the most severe problem expe-
rienced by patients with acquired LTS, recent research has 
demonstrated that symptoms and functional impact of the 
condition are multifactorial and can encompass difficulties 
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Abstract
Objectives: To investigate how the symptoms of mucus and cough impact adults living with laryngotracheal stenosis, and 
to use this information to guide future research and treatment plans.
Methods: A survey was developed with the support of patient advisors and distributed to people suffering with 
laryngotracheal stenosis. The survey comprised 15 closed and open questions relating to mucus and cough and included 
the Leicester Cough Questionnaire (LCQ). Descriptive statistics, X2 and thematic analyses were completed.
Results: In total, 641 participants completed the survey, with 83.62% (n = 536) reporting problems with mucus; 79% 
having daily issues of varying severity that led to difficulties with cough (46.18%) and breathing (20.90%). Mucus affected 
voice and swallowing to a lesser degree. Respondents described a range of triggers; they identified smoky air as the worst 
environmental trigger. Strategies to manage mucus varied widely with drinking water (72.26%), increasing liquid intake 
in general (49.35%) and avoiding or reducing dairy (45.32%) the most common approaches to control symptoms. The 
LCQ showed a median total score of 14 (interquartile range 11-17) indicative of cough negatively affecting quality of life. 
Thematic analysis of free text responses identified 4 key themes—the Mucus Cycle, Social impact, Psychological impact, 
and Physical impact.
Conclusion: This study shows the relevance of research focusing on mucus and cough and its negative impact on quality 
of life, among adults with laryngotracheal stenosis. It demonstrates the inconsistent advice and management strategies 
provided by clinicians for this issue. Further research is required to identify clearer treatment options and pathways.
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with voice and swallow.4-6 A recent qualitative study inves-
tigating the lived experience of LTS and reconstructive 
procedures explored the symptom impact of “furball 
moments,”7 a term used to describe thick, tenacious secre-
tions that required conscious clearance prior to eating and 
drinking. The symptoms of mucus and cough were 
described in the context of swallowing but were clearly 
problematic to participants and their lives.

These difficulties have been acknowledged within litera-
ture relating to LTS but there remains a lack of research into 
mucus and cough.8,9 Clinical advice for patients complain-
ing of difficulties managing mucus or experiencing cough 
focuses on the use of nebulizers with 1 survey reviewing 
nebulizer use for adults with subglottic stenosis (SGS).8 
However, there is an absence of research concerning either 
symptom profile or treatment for these difficulties. In the 
context of the current COVID-19 pandemic, it is also likely 
that chronic difficulties with cough and mucus production 
may have negative implications for patients due to cough 
stigma.10,11

Mucus and cough are problematic features of other 
chronic health conditions such as chronic obstructive pul-
monary disease (COPD)12 and head and neck cancer,13 
whether as a result of diagnosis or treatment. These symp-
toms have significant quality of life implications, with a 
recent exploratory study of patients with COPD using an 
online patient community to demonstrate the impact that 
their mucus and cough symptoms caused in every aspect 
of life.14

As a preliminary step in learning more about mucus and 
cough in adults with LTS, and to gather information from a 
broad population to guide future research plans, an online 
survey was developed. The aim of the survey was to inves-
tigate the experience of living with mucus and cough symp-
toms in adults with LTS, to better understand how mucus 
and cough impact patient’s lives and guide clinical care.

Methods

Survey Design

With ethical approval (North East—Newcastle & North 
Tyneside 2 Research Ethics Committee (18/NE/0341)), a 
survey study was designed to investigate patient experi-
ences of mucus and cough on a background of LTS. 
Questions were developed by the lead investigator and cli-
nician (GC) using QualtricsXM software. The survey was 
then refined and updated by a patient-partner (CA). A 
patient advisory group and the multi-professional team then 
participated in face and construct validity, usability, and 
item reduction to maximize the relevance of the questions. 
The survey included 15 closed and open questions covering 
demographics, cause, and treatment of LTS and experiences 
and management of mucus. The patient experience of cough 

was evaluated using the 19-item patient-reported outcome 
measure, the Leicester Cough Questionnaire (LCQ)15 and a 
free text question. The full survey is available in 
Supplemental Appendix 1.

Recruitment and Participants

An information sheet about the survey, including the 
QualtricsXM link was emailed to LTS patients a tertiary 
U.K center who had already participated in research or 
had agreed to be contacted about research. Inclusion crite-
ria were a diagnosis of LTS and aged 18 years or over. The 
survey was also shared through social media including 
Twitter, an online support group (Living with Idiopathic 
Subglottic Stenosis; www.facebook.com/groups/idiopath-
icsubglotticstenosis) and an email database held by the 
patient-partner (CA). Although the support group title ref-
erences a specific etiology of LTS it has members with a 
range of diagnosed causes.

A sample size calculation was completed based on a 
presumed population size of 3900 (total number of sup-
port group members at time of surveying and the original 
focus group participants) with a confidence level of 90% 
and a 10% margin of error. This estimated a sample of 67 
responses.

The settings of the QualtricsXM software were adjusted 
to prevent duplication and to ensure that completion of 
the questionnaire was fully anonymous. The survey was 
open from 17 June 2020 to 4 July 2020, with 2 email 
reminders sent. Prior to completion participants were 
asked to read the information sheet with full details of the 
study and complete a consent form embedded into the 
survey as the first question.

Data Analysis

The QualtricsXM online software was used to collect and 
collate the initial responses. Numerical data analysis was 
completed in Excel, with descriptive statistics used to ana-
lyze demographic details and responses from closed ques-
tions. A thematic analysis16 approach was used to analyze 
free text responses, with initial descriptive analysis (com-
pleted by CH) followed by interpretative analysis to estab-
lish broad meanings and experiences of participants. 
Analysis was completed by CH, MS, and GC, with verifi-
cation by CA.

Results

The survey was completed by 641 participants. This was a 
significant increase from the estimated sample size. Most 
respondents were female (97%) with 6 patients identifying 
as male (0.94%). Remaining participants either did not 
state biological sex or preferred not to say (1.72%). All 
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participants were over 18, with the largest age group rang-
ing between 45 and 54 (35.57%) and the eldest participant 
over 85. Idiopathic subglottic stenosis (iSGS) was the 
most common etiology (87.21%) with other etiologies 
including autoimmune disorders (2.96%), previous sur-
gery (2.81%), and intubation/tracheostomy (2.18%). Most 
participants (92.67%) had had experience of surgery for 
their stenosis, ranging from dilatation and laser proce-
dures to complex airway reconstruction. Full demographic 
details are provided in Table 1.

The first symptom question was “Do you have any prob-
lems with mucus?” If participants selected no for this ques-
tion, they were immediately taken to the LCQ. Problems 
with mucus were reported by 83.62% of all survey partici-
pants. Most experienced daily issues (79%), although a sub-
jective rating of severity on a 0 to 10-point rating scale 
varied more broadly (see Figure 1) with more even distribu-
tion of responses.

Participants reported that mucus symptoms impacted 
coughing (46.18%), with others reporting that breathing 
(20.90%) and voice (8.74%) were most significantly 
affected by mucus (see Figure 2).

An open text response question explored when mucus 
started affecting participants. Due to the range of answers 
this was analyzed thematically with responses grouped into 
timing- or event-triggered. The most frequent responses 
were event-triggered: after surgery (18.41%) and before 
diagnosis (16.54%). Table 2 presents the full range of 
responses.

Table 3 shows responses to an impact rating scale for 
environmental triggers, with smoky air being the worst trig-
ger, compared to clear air, humidity, cold and hot weather 
where there was no impact in either direction, X2 (20, 
n = 641) = 1104.64, P < .001.

Participants were also given the opportunity to report 
other situations that had an impact on mucus and described 
a range of triggers, including exercise, stress, cigarette 
smoke, allergies or ill health, diet particularly dairy and 
alcohol, hydration, time of day and position, for example 
lying flat. Several participants reported that mucus wors-
ened as they came closer to requiring treatment, and one 
wrote “no matter the external environment, I have mucus 
problems all day, every day.”

The most frequently trialed treatments to manage mucus 
were drinking water (72.26%), increasing liquid intake in 
general (49.35%) and avoiding/reducing dairy (45.32%). 
Over a third of respondents had tried a nebulizer (36.29%) 
with a small proportion reporting that they had not attempted 
any treatments (12.90%). Figure 3 shows the full range of 
responses with many participants trying multiple options. 
Open text responses showed that participants had trialed a 
range of prescription and non-prescription medications 
such as proton-pump inhibitors (PPIs), antihistamines, anti-
biotics, steroids, nasal sprays, and expectorants. Herbal 

remedies were also trialed including apple cider vinegar, 
tea, essential oils, and turmeric.

The effectiveness of these treatments was rated by 
participants as completely, partially, or not at all effec-
tive. Table 4 shows the range of responses, with very few 
treatments in isolation reported as completely effective. 

Table 1. Demographics of Survey Participants.

Demographic
Result 
n = 641

Age % (n)
 18-24 0.16 (1)
 25-34 9.52 (61)
 35-44 21.22 (136)
 45-54 35.57 (228)
 55-64 24.02 (154)
 65-74 6.86 (44)
 75-84 1.09 (7)
 85+ 0.16 (1)
 No response 1.40 (9)
Sex % (n)
 Male 0.94 (6)
 Female 97.35 (624)
 Other/prefer not to say 1.72 (11)
Ethnicity % (n)
 White 95.00 (609)
 Black 0.47 (3)
 Asian 0.31 (2)
 Mixed/multiple ethnic groups 1.40 (9)
 Other 1.09 (7)
 Prefer not to say 1.72 (11)
Cause of airway stenosis % (n)
 Autoimmune disease 2.96 (19)
 Congenital 0.47 (3)
 Idopathic subglottic stenosis 87.21 (559)
 Intubation/prolonged tracheostomy 2.18 (14)
 Surgery 2.81 (18)
 Trauma 0.31 ()
 Other 2.65 (17)
 No response 1.40 (9)
Have you had surgery for stenosis? % (n)
 Yes 92.67 (594)
 No 5.93 (38)
 No response 1.40 (9)
Types of surgery reported % (n)*
 Crichotracheal resection 3.03 (32)
 Endoscopic reconstruction 2.09 (22)
 Laryngotracheal reconstruction 2.46 (26)
 Tracheal resection 5.69(60)
 Laser 34.22 (361)
 Dilatation/stretch 47.96 (506)
 Other 4.55 (48)

*Many participants had multiple surgeries so surgery is presented as a 
percentage of total number of surgeries (n = 1055).
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A closer analysis of whether 1 specific medication type 
was more effective than others showed no consistency 
between category of medication and efficacy in relieving 
symptoms, although participants had often listed multi-
ple medications in the free text response and had not dif-
ferentiated which one was or was not effective. Of 
anecdotal interest was 1 participant who had been pre-
scribed doxycycline for another condition (Lymes 
Disease) and consequently experienced a “90% reduc-
tion” in mucus.

Treatments were usually recommended by doctors or the 
online support group (see Table 5) however other healthcare 
professionals or friends were also sources of advice.

Leicester Cough Questionnaire

Analysis of the LCQ is presented in Figure 4. There are 3 
separate domains: Physical, Psychological and Social, with 
each scored from 1 to 7. The total score is the sum of these 
domains and ranges from 3 to 21, with a higher score indic-
ative of better quality of life. The median total score was 14 
(interquartile range 11-17). Sub-analysis of the data to com-
pare whether participants who reported no problems with 
mucus scored differently on the LCQ to those who did 
revealed no difference in score.

Open Text Responses

Thematic analysis of open text responses for question 8 “Is 
there anything else you would like to say about the impact 
of mucus on your life?” and question 36 “Is there anything 
else you would like to say about the impact of cough on 
your life?” identified 4 overarching themes related to mucus 
and cough: (1) Mucus Cycle, (2) Social Impact, (3) Physical 

Impact, and (4) Psychological Impact. Each overall theme 
is discussed in detail below:

Mucus cycle. Participants reported a cycle of mucus and 
cough symptoms worsening in relation to the narrowness of 
their airway and the cycle of surgery. There was consistent 
reporting of a need to adapt to mucus and cough as part of 
life with the unpredictability causing issues for some:

“It’s very frustrating - I can be absolutely fine, then it sticks to 
my vocal cords and I cannot talk”

Most respondents described a pattern of mucus and cough 
worsening as their stenosis did, with some using it as a mea-
sure of where in the treatment cycle they were:

“The closer I get to needing surgery, the worse it gets. My 
husband uses it as a monitor to see when he needs to suggest 
that I go get scoped (after 45 surgeries, it’s sad that we know 
the signs. . . that well).”

A few respondents reported that their mucus problems had 
resolved post-surgery but there were a small number of par-
ticipants who felt that mucus and cough worsened follow-
ing surgery:

“The days during week 2 and 3 after laser/dilation are always 
problematic.”

The cycle also referred to variability in mucus and cough, 
related to time during the day or night, activities, allergies 
and the weather or season. Participants reported finding that 
they must adapt their lives to manage mucus according to 
the point in the cycle they had reached:

“My cough definitely impacts my sleep and is very frustrating. 
On the days following a tough night I am not as productive 
during the day.”

Part of the cycle also related to how to manage symptoms. 
Different techniques and treatments were recommended to 
help, with respondents describing a fine balance to best 
manage these. For others there was ongoing challenge and 
frustration that they received little guidance or understand-
ing from their healthcare professionals:

“I’ve been told by doctors I’m a mucus producing machine and 
no doctor has anything more to suggest.”

“Folks may say use a nebulizer, but nobody is recommending 
HOW MUCH per day.”

There was a clear sense that mucus and cough were a sig-
nificant aspect of living with LTS with wide-reaching 
impact.

Figure 1. How would you rate your mucus problem?
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Figure 2. What area is most impacted by mucus?

Table 2. When Did Mucus Start Affecting You?

Trigger Demographic Result % (n = 641)

Event Before diagnosis 16.54 (106)
After diagnosis 6.86 (44)
Before surgery/when stenosis worsens 4.99 (32)
After surgery 18.41 (118)
Pregnancy 0.62 (4)

Timing <1 year 0.47 (3)
1-9 years 9.83 (63)
10-20 5.62 (36)
21+ years 1.87 (12)
Always 6.24 (40)

Can’t remember 3.12 (20)
Chose not to respond 25.43 (163)

Table 3. Frequency Distribution of Responses to What Impact do These Situations Have on Mucus.

Rating (0 = makes it worse 10 = makes it better) Humidity Smoky air Clear air Hot weather Cold weather

0 52 125 21 47 47

1 34 73 1 38 31
2 33 48 2 33 38
3 44 36 3 42 49
4 29 26 8 32 41
5 125 75 177 173 161

6 22 4 38 32 31
7 41 5 49 19 19
8 35 4 58 14 15
9 17 4 37 8 16
10 28 8 92 13 11

Note. Mode: highlighted number. Median: bold, italicized number.
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Social impact. One of the main impacts expressed by partici-
pants was the effect of mucus and cough on their social con-
nections and working lives. There was a sense of isolation and 
loss of social interactions as a direct result of their symptoms:

“It is terrible at work - I talk all day as a physician and often 
have to step out of the room to go clear mucus because it 
collects at my vocal cords and stops my speech suddenly. I also 
do not want a relationship any longer as the coughing episodes 
are pretty gross, so I choose to remain single in part because of 
the mucus and cough.”

The sense of isolation was also compounded by embarrass-
ment or discomfort that frequent coughing bouts, or the 

need for mucus clearance, would mis-identify them to oth-
ers as acutely unwell. This led to social distress, and either 
the need to “explain to everyone that [the cough relates to] 
a chronic airway issue,” or further avoidance of social 
interactions. Participants also reported that friends, family, 
and colleagues experienced “unnecessary concern” due to 
them noticing the constancy of symptoms.

The COVID-19 pandemic was referred to repeatedly as 
a significant negative factor related to social activities due 
to the stigma attached to coughing and mucus.

“My cough embarrasses me in meetings and when I am 
teaching all the time. I hate having to cough loudly and 

Figure 3. Types of treatments trialed to improve mucus.

Table 4. How Successful is Each Technique to Manage Mucus?

Technique Completely n Partially n Not at all n Total

Use a nebulizer 14.98% 34 75.77% 172 9.25% 21 227
Drink water 6.28% 28 83.63% 373 10.09% 45 446
Increase liquid intake in general 5.94% 18 83.83% 254 10.23% 31 303
Avoid/reduce dairy 10.36% 29 80.71% 226 8.93% 25 280
Avoid/reduce caffeine 5.65% 7 70.97% 88 23.39% 29 124
Avoid/reduce alcohol 6.45% 10 68.39% 106 25.16% 39 155
Avoid/reduce gluten 8.00% 10 68.80% 86 23.20% 29 125
Take apple cider vinegar 2.04% 1 57.14% 28 40.82% 20 49
Take prescription medications 12.50% 11 63.64% 56 23.86% 21 88
Take non-prescription medications 8.33% 15 79.44% 143 12.22% 22 180
Take herbal remedies 5.17% 3 79.31% 46 15.52% 9 58
Other 23.81% 10 71.43% 30 4.76% 2 42
Nothing 15.38% 2 15.38% 2 69.23% 9 13
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persistently. I avoid public places. . .in case people think I 
have COVID-19.”

A few responses also indicated that the necessary public 
health precautions for COVID-19 were challenging and 
impinged on social interactions and daily life:

“With COVID-19, I hesitate to go into stores due to the mask 
increasing the phlegm.”

Physical impact. Another key theme related to the physical 
effects of mucus and cough, whether this related to changes 
in voice, impact on sleep, or ability to exercise.

“I am also avoiding exercise as it is always much worse when I 
exercise. This is impacting my fitness, weight and mental health”

Participants reported pain caused by repeated coughing, as 
well as choking, laryngeal discomfort, and constant irrita-
tion. Of significant concern to some respondents was the 
potential for coughing or mucus to exacerbate their under-
lying condition:

“I am concerned mucus and harder coughing increases the 
rate of stenosis growth via the constant irritation”

A small minority of respondents drew attention the nega-
tive impact of coughing on pelvic floor strength leading 
to incontinence issues. The physical impact of mucus and 
cough was extrapolated as an example of how challeng-
ing living with LTS was, and how detrimental to quality 
of life:

Table 5. Who Recommended It?

Technique Doctor Pharmacist Speech therapist Nurse Support group Naturopath Friend Other Total

Use a nebulizer 62.81% 0.00% 1.51% 1.51% 31.66% 1.01% 1.01% 0.50% 199
Drink water 32.34% 0.00% 2.17% 0.82% 37.77% 1.63% 3.80% 21.47% 368
Increase liquid intake in general 32.00% 0.00% 2.80% 2.00% 37.60% 2.00% 2.80% 20.80% 250
Avoid/reduce dairy 14.11% 0.00% 1.24% 0.83% 50.21% 6.64% 3.32% 23.65% 241
Avoid/reduce caffeine 15.79% 0.00% 3.51% 0.88% 39.47% 7.02% 5.26% 28.07% 114
Avoid/reduce alcohol 20.00% 0.00% 2.96% 0.00% 37.78% 5.93% 3.70% 29.63% 135
Avoid/reduce gluten 14.02% 0.93% 0.93% 1.87% 39.25% 14.95% 4.67% 23.36% 107
Take apple cider vinegar 7.14% 0.00% 0.00% 0.00% 40.48% 4.76% 4.76% 42.86% 42
Take prescription medications 91.78% 0.00% 0.00% 0.00% 4.11% 0.00% 0.00% 4.11% 73
Take non-prescription medications 50.94% 2.52% 0.63% 1.26% 24.53% 2.52% 3.77% 13.84% 159
Take herbal remedies 2.00% 0.00% 2.00% 0.00% 16.00% 26.00% 12.00% 42.00% 50
Nothing 50.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 50.00% 6
Other 21.05% 0.00% 0.00% 0.00% 36.84% 2.63% 2.63% 36.84% 38

Figure 4. Box and whisper plot of median and interquartile range for Leicester cough questionnaire scores.
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“This whole condition needs more attention and care in every 
respect. Subglottic stenosis is a horrible disease to have. Before 
my resection, no sane person could ever tolerate sleeping in the 
same room with me.”

Psychological impact. The final theme related to the psycho-
logical impact mucus and cough had on respondents. Whilst 
a small minority of participants did not feel their symptoms 
impacted them negatively or at all, for the majority their 
experiences were “annoying at best, frightening at worst.” 
A repeated concern was fear of dying in your sleep due to a 
mucus plug, and for many their worries about the future 
were intimately related to management of their mucus and 
cough. One participant reported:

“This is a major quality of life issue for us. Plugs have killed 
and there does not seem to have been any attention or research 
into prevention of this side effect. Our quality of life would 
increase greatly if this issue was addressed.”

Mood was negatively impacted by mucus and cough, with 
anxiety and depression linked with symptoms. Control of 
symptoms was also key to managing the impact on quality 
of life with participants expressing that “When [mucus and 
cough are] not under control it makes life even more chal-
lenging.” This was then exacerbated by how little is known 
about how to best manage the symptoms and trial and error 
nature of their management.

Discussion

The aim of the survey was to investigate whether people 
living with LTS experience mucus and cough symptoms 
due to their condition, and how this impacts their lives with 
a view to guiding clinical care and further research.

The response rate to the survey exceeded expectations 
and demonstrated the importance of the subject matter to 
people living with LTS. Most participants (83.62%; n = 536) 
reported difficulties with mucus, with nearly half (46.18%; 
n = 248) reporting that the biggest impact on their lives 
related to coughing. This correlated with the median score 
of the LCQ (14; ICQ 11-17) indicating reduced quality of 
life. The link between mucus and cough is well established 
in respiratory conditions such as asthma and COPD.17 
Responses to this survey indicate that there is a need to 
establish a clearer understanding of the symptoms in rela-
tion to LTS, rather than just their relevance to differential 
diagnosis.18

One of the key findings of the survey was inconsistent 
advice relating to management of treatment of mucus and 
cough symptoms. A previous survey of 316 participants8 
reported that nearly half (45.57%: n = 144) of their survey 
respondents had used nebulizers to manage mucus for sub-
glottic stenosis (SGS) with no standardized solution used. 

In our survey a third (36.26%, n = 232) of participants 
reported using a nebulizer, often without clear guidelines 
about how often to nebulize, or what solution to use. The 
lack of clear treatment protocols for managing mucus and 
cough was apparent in all survey responses. Further research 
is required to develop consistent management practices 
similar to those that exist for asthma19 and COPD20 thereby 
benefiting people with LTS.

Mucus and cough symptoms were particularly problem-
atic in the context of COVID-19 leading to reports of 
increased anxiety and stress consistent with other research 
relating to LTS.21 However, many respondents reported that 
their difficulties predated the pandemic, demonstrating that 
mucus and cough require greater attention by clinicians to 
manage the distress and impaired quality of life.

The survey design process was aimed to minimize ques-
tion ambiguity, but this may still have influenced responses. 
A survey study is always limited by design as there is no 
way to control for recall bias or the demographic makeup of 
the respondents. Most respondents were female, with a high 
proportion of idiopathic SGS due to the membership of the 
Facebook group. Future research relating to this area needs 
to determine if men and people with differing etiologies for 
their stenosis experience similar issues. Another limitation 
of the survey design was that it did not allow for detailed 
sub-analysis of treatment trialed, for example pharmaceuti-
cal category compared with treatment efficacy. Future 
research to determine the efficacy of specific mucus treat-
ments would be beneficial to both patients and clinicians. 
Despite this, our findings show that mucus and cough are of 
significant concern to adults with LTS and therefore of 
interest to researchers.

Conclusions

This survey is a first analysis of the impact of mucus and 
cough on adults with LTS. Most respondents experienced 
difficulties with mucus and cough. They reported their frus-
trations that the symptoms were not given more consider-
ation by their clinicians given its negative impact on quality 
of life. Further research is needed to develop evidence-
based treatment options and better understanding of how 
and why these symptoms impact adults with LTS.
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