
ABSTRACT 

Chronic cough affects approximately 10% of adults worldwide with large global variations 
from 2-18%. Despite its detrimental effects on physical, psychological, and social well-be-
ing, there is limited understanding of the specific impacts of chronic cough on individuals’ 
daily lives. This review summarizes the impact of chronic cough across various life 
domains, including social interactions, work productivity, physical and psychological 
functioning, burden of investigations, treatment-related adverse events, and mortality. The 
review highlights the importance of considering different phenotypes of chronic cough in 
patient management to enable comprehensive evaluations that incorporate specific patient-
reported outcomes for each phenotype. By adopting this approach, a comprehensive 
assessment can facilitate tailored interventions that improve patient-reported outcomes. 
Further research is needed to standardize the diagnosis of phenotypes, develop disease-
specific patient-reported outcome measures, and conduct well-designed randomized con-
trolled trials to evaluate both disease-specific and nonspecific therapies for individuals 
with chronic cough.
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INTRODUCTION

Cough is one of the most common symptoms 
for which people present to primary care and 
is a main complaint for patients seeking med-
ical attention in specialist clinics1,2. Chronic 
cough (CC) refers to a cough that lasts for 
eight weeks or longer and poses high chal-
lenges and burden to individuals’ physical, 
psychological, and social well-being3. CC can 
be manifested in a wide range of respiratory 
and non-respiratory conditions, such as asth-
ma, gastroesophageal reflux disease (GERD), 
upper airway cough syndrome (UACS), and 
interstitial lung diseases4,5. Additionally, re-
cent evidence suggests that CC may have 
clinical features described as cough hyper-
sensitivity syndrome, which is characterized 
by coughing triggered by low levels of ther-
mal, mechanical, or chemical exposure6,7. 

Globally, the prevalence of CC ranges from 
2.5% to 18%8-12 with an estimated prevalence 
in Europe of 10-15% in the general popula-
tion7. However, certain subgroups, such as 
smokers and people with chronic respiratory 
diseases, may have higher rates of CC, with 
prevalence rising up to 90%5,13. Although it is 
challenging to estimate the incidence of CC 
due to the need for well-powered longitudi-
nal studies, evidence suggests that its inci-
dence ranges from 6.3% to 12.5%, and is in-
creasing, especially in developing countries14. 

Several risk factors have been associated with 
CC, including aging, smoking, exposure to 
environmental irritants like air pollution, re-
spiratory infections, asthma, GERD, and the 
use of certain medications, such as angioten-
sin-converting enzyme(ACE)-2 inhibitors6. Re-
cent evidence from the Canadian Longitudinal 

Study of Aging (CLSA)15 has also described an 
approximate 20% increased risk of develop-
ing CC in those with symptoms of psycholog-
ical distress or depressive symptoms. The risk 
of developing CC is also higher in those with 
chronic pain as well suggesting shared patho-
biology12,16. Despite its high prevalence, no li-
censed treatments for CC are currently avail-
able. Treatment options for CC typically involve 
managing the underlying triggers or causes, 
such as quitting smoking or treating asthma, 
GERD, UACS, but in some cases where the CC 
is refractory to treatment, cough suppressants 
or cough control strategies with a speech ther-
apist or physiotherapist may be required3,17,18. 
However, the effectiveness and side effects of 
these treatments in objective and patient-re-
ported outcomes can vary greatly3, underscor-
ing the need for further research to develop 
more effective and targeted therapies for CC.

This review provides a comprehensive over-
view of the phenotypes of CC, assessment 
tools, impact on individuals’ lives, and the 
effects of available therapy on patient-report-
ed outcomes.

PHENOTYPES OF CHRONIC COUGH

Phenotypes are observable properties of disor-
ders resulting from the interaction between an 
individual’s genes and environment19. These 
properties aid in grouping individuals with 
comparable clinical features, prognosis, and 
therapeutic requirements, making them ben-
eficial in the clinical management of various 
disorders20. 

Chronic cough phenotypes are defined bas
ed on the individual and cough’s clinical 
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characteristics, underlying pathophysiology, 
and response to treatment. Although the inves-
tigation of phenotypes in CC is recent, with the 
first known work using clustering techniques 
published in 2020 by Koskela and colleagues21, 
there is a growing interest in defining and 
exploring these phenotypes. Despite the area’s 
novelty and ongoing evolution, some consen-
sus exists on the following phenotypes (Fig. 1):

–– Respiratory-related coughs: characterized 
by a cough that originates from the lower 
airways, including the trachea, bronchi, 

bronchioles and also the lung parenchyma. 
The cough is usually productive of sputum 
and may be associated with wheezing, 
shortness of breath, and chest tightness. The 
most common causes include asthma, chron-
ic obstructive pulmonary disease (COPD), 
bronchiectasis and interstitial lung dis-
ease22,23. In endemic areas, tuberculosis or 
atypical mycobacteria also needs to be con-
sidered as potential causes. 

–– Upper airway cough syndrome: character-
ized by a cough that is caused by irritation 

Cough
Hypersensitivity

Syndrome

Lower Airway
Cough Syndrome
• COPD
• Pulmonary fibrosis
• Asthma

Multi-
factorial
Chronic
Cough

• Medication
• Smoking

Reflux-Related
Cough Syndrome

• GERD
• EERD

Upper Airway
Cough Syndrome
• Post-nasal drip
• Rhinitis
• Rhinosinusitis

Unexplained
Chronic
Cough

Refractory Chronic Cough

Figure 1. Commonly acknowledged phenotypes of chronic cough. 
COPD: chronic obstructive pulmonary diseases; EERD: extra-oesophageal reflux disease; GERD: gastroesophageal reflux disease.
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or inflammation in the upper airway, in-
cluding the nasal cavity, sinuses, and phar-
ynx. Symptoms may include nasal conges-
tion, rhinorrhoea, post-nasal drip, and throat 
clearing. The most common causes include 
allergic rhinitis, non-allergic rhinitis, and 
chronic rhinosinusitis3,22,23. 

–– Reflux-related cough syndrome: character-
ized by a cough that is triggered by GERD, 
which occurs when stomach acid and con-
tents reflux into the oesophagus. Symp-
toms may include heartburn, indigestion, 
bloating, regurgitation, and a sour taste in 
the mouth. The cough is often worse at 
night or after meals3,22,23. 

–– Iatrogenic cough: characterized by a CC 
caused by medications, the most common 
being the ACE inhibitors. This type of cough 
is caused by the accumulation of bradyki-
nin and substance P in the airways, lead-
ing to sensitisation of the vagal c-fibres24. 
The onset of the cough may be delayed, 
occurring several weeks or months after 
starting the medication, and typically re-
solves within three months of discontinu-
ing the drug3,22,23.

–– Unexplained CC: characterized by a cough 
that persists for more than eight weeks de-
spite an extensive diagnostic evaluation that 
fails to identify an underlying cause3,22,23. 

–– Multifactorial CC: characterized by a cough 
that is due to a combination of multiple 
factors, such as asthma, GERD, and UACS. 
This type of cough may be more difficult 
to treat because it requires a comprehen-
sive approach that addresses all underly-
ing factors22. 

–– Refractory CC: a cough that persists for 
more than eight weeks despite optimal 
treatment for the underlying cause or caus-
es of the cough3,22,23. 

Other cough phenotypes, such as the COVID-19 
cough and smoking cough or those based on 
age and disease severity, have been described 
less frequently21,25. Regardless of the underly-
ing phenotype, patients with CC may be pre-
disposed to present a hypersensitivity dispo-
sition to cough6. The mechanisms underlying 
cough hypersensitivity syndrome are not com-
pletely understood, but it is believed to occur 
due to neuronal dysfunction as a consequence 
of three main processes that lead to increased 
activation of the neuronal pathways mediat-
ing cough26,27: i) excessive activation of airway 
vagal afferent terminals (e.g. by mucus, ATP, 
eosinophils), ii) neuroplastic changes in vagal 
afferent fibres, iii) neuroplastic changes in the 
central nervous system, i.e. central sensitiza-
tion and/or impaired inhibitory control28. The 
exact cause of why these changes occur is un-
clear but they may result from chronic inflam-
mation, viruses29,30, or other pathological pro-
cesses that lead to the neuronal dysfunction6. 

TOOLS USED TO EVALUATE THE 
IMPACT OF CHRONIC COUGH

Measuring cough parameters accurately is vi-
tal for both clinical practice and research, as it 
enhances our comprehension of cough mech-
anisms, helps in tailoring treatments, and in 
assessing the efficacy of novel therapies. To 
conduct a comprehensive cough assessment, 
both patient- and clinician/researcher-centred 
approaches are necessary and complementary. 
There are several tools available for assessing 
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cough, and guidelines and consensus state-
ments have been established for their use3,31. 
We discuss the most commonly used and effec-
tive patient-reported and objective approaches 
for cough assessment, as well as emerging 
techniques and future prospects. 

Patient-reported outcome  
measures

Patient-reported outcome measures (PROMs) 
are vital for assessing the impact of CC on 
patients’ quality of life, enabling them to ex-
press their symptoms, well-being, social inter-
actions, and treatment satisfaction32. PROMs 
assist healthcare providers in monitoring dis-
ease progression, evaluating treatment effica-
cy, and making informed clinical decisions, 
serving as key endpoints in clinical trials33,34. 

Various PROMs currently exist to evaluate 
cough-related outcomes, including severity 
and quality of life. Cough severity encom-
passes multiple domains, such as frequency, 
intensity, control, duration, and associated 
effects35. Current PROMs used to assess cough 
severity, including the visual analogue scale 
(VAS)36, cough symptom score (CSS)37, cough 
severity diary (CSD)38,39, and Cough Severity 
Index (CSI)40, are simple and commonly em-
ployed in clinical practice but lack compre-
hensiveness. To address this, a new tool, the 
McMaster Cough Severity Questionnaire, is 
being developed35. This questionnaire aims 
to capture all domains reported by patients 
regarding cough severity, offering a compre-
hensive endpoint in clinical trials. However, 
further research is needed to refine and pri-
oritize the questionnaire items and domains 
based on patient importance.

The Leicester Cough Questionnaire (LCQ) is 
widely recognized and recommended for as-
sessing cough-related quality of life, includ-
ing the European Respiratory Society (ERS) 
CC guidelines3. It evaluates the physical, so-
cial, and psychological effects of cough and 
has undergone robust validation in multiple 
languages with individuals experiencing a re-
fractory CC41,42, as well as those with COPD43,44, 
cystic fibrosis45, and bronchiectasis46. Other 
validated tools such as the CC Impact Ques-
tionnaire (CCIQ)47, Cough Specific Quality of 
Life Questionnaire (CQLQ)48, Cough Assess-
ment Test (COAT)49, and Cough Evaluation 
Test (CET)50 also provide valuable insights into 
the subjective impact of cough symptoms on 
quality of life. Table 1 summarizes the char-
acteristics, measurement properties, interpret-
ability and time of application of commonly 
used PROMs to assess CC.

Moving forward, it is essential to develop dis-
ease-specific PROMs for CC, tailored to differ-
ent phenotypes. This approach would enable 
a targeted evaluation of treatment outcomes 
specific to these conditions. Additionally, le-
veraging technology, such as mobile applica-
tions or web-based platforms may facilitate the 
implementation of PROMs in daily care and 
research. Online administration of PROMs 
has advantages over paper-based completion, 
including better data quality, faster comple-
tion time, lower cost, and the ability to guide 
clinical decision-making51. Simplified tools 
like VAS or numeric rating scales, especially 
when completed online, provide added value 
by reducing missing values and allowing fre-
quent data collection in research and daily 
clinical practice52-54. 

Finally, there is a pressing need to develop 
tools that assess the quality of life and burden 
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of family members living with individuals 
experiencing CC. Parents of children with CC 
reported being affected by the psychological 
and social consequences of cough55,56. How-
ever, the impacts on partners or carers of 
adults of CC have not been investigated. By 
incorporating family-oriented outcome mea-
sures, such as caregiver burden scales or fam-
ily impact questionnaires, a comprehensive 
assessment of the overall impact of CC on both 
patients and their families can be achieved. 
This would facilitate a more holistic approach 
to care and ensure that the needs of all indi-
viduals affected by CC are addressed.

Objective outcome measures

Objective tools for assessing CC provide valu-
able insights into cough characteristics, en-
abling accurate assessment and monitoring of 
cough frequency. The measurement of 24-hour 
cough frequency has become a key endpoint 
in clinical studies evaluating treatment ef-
fects57,58. Manual counting, though labour-in-
tensive, remains the gold standard method, 
demonstrating high agreement among differ-
ent listeners59,60. The VitaloJAK 24-hr cough 
monitoring system is currently the most used 
in clinical trials. It is a semi-automated cough 
monitoring system and has received regula-
tory approvals (510K and CE marked) for use 
in clinical trials61. It employs a filtering algo-
rithm to remove non-cough sounds while re-
taining recorded cough sounds, and it has 
demonstrated efficiency in measuring cough 
frequency across different respiratory diag-
noses62-64. Other fully automated cough mon-
itors capable of monitoring coughs beyond 
24 hours are currently being developed and 
validated but they lack the sensitivity, low 

false positive rates, and specificity compared 
to the VitaloJAK which has a sensitivity and 
specificity of around 99% due to the semi-au-
tomated process which requires manual tag-
ging of cough. 

Future development and refinement of objec-
tive tools for assessing CC are necessary. Rig-
orous validation studies should be conducted 
to enhance their accuracy and reliability across 
diverse populations and cough phenotypes. 
User-friendly interfaces, cost-effective versions, 
and standardized interpretation guidelines 
would improve accessibility and comparabil-
ity. Integration of objective cough measures 
with patient-reported outcomes would enable 
a comprehensive assessment of cough-related 
outcomes. Exploring wearable devices, smart-
phone applications, and artificial intelligence 
can advance real-time monitoring and per-
sonalized interventions. Collaboration among 
researchers, clinicians, and technology devel-
opers is essential for driving innovation and 
improving the assessment and management 
of CC.

IMPACT OF CHRONIC COUGH

An internet survey conducted among the gen-
eral population in Europe revealed that 96% of 
individuals with CC experienced a significant 
decline in their quality of life, resulting in so-
cial isolation, depression, and relationship dif-
ficulties65. A thorough examination of the mul-
tifaceted consequences of this condition is 
crucial to gain insights into the extensive bur-
den it imposes. Addressing the various dimen-
sions of CC is essential for optimizing patient 
care and improving outcomes. Clinicians and 
researchers should assess the impacts of CC 
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across multiple domains of an individual’s 
life, including social life, work life, physical 
and psychological and function, burden of 
investigations, adverse events of treatments, 
and even mortality. Figure 2 summarizes the 
impacts of CC on the life domains addressed 
in this paper, accompanied by patients’ quotes 
from qualitative literature66. 

Social life

Chronic cough can profoundly impact an indi-
vidual’s social life, leading to various challenges 

and limitations in their daily interactions and 
relationships. Surveys conducted in Asia 
(n=447)67 and Europe (n=1120)65 have shown 
that cough affects the daily activities of vir-
tually all participants inquired (75 to 100%), 
disturbing their relationships with families 
and friends. The mean social LCQ scores var-
ied between 3.5 and 5.868-71, significantly low-
er (i.e., worse) than the normal threshold of 
6.06 in healthy populations72. 

Qualitative research also provides valuable 
insights into how CC affects individuals’ so-
cial lives. Certain individuals express constant 

It’s embarrassing sometimes too. I mean, 
either you’re-if I’m standing in a grocery line 
and start coughing, people are looking 
at me like I’m contagious with something.

The medicine is expensive. 
I take a lot of it. It has become 
an economic burden.

My boss would sometimes say, 
“You have to get well” or 
“coughing is annoying for others”.

It’s annoying, and I am always worried 
about going out, and about and what 
I would do if I couldn’t stop coughing 
again when I am on a train or a plane.

I have severe pains, like in my chest and in my back, in my 
abdomen. I had a muscle or something popped out just on my 
chest, like the size of the bb finger overnight from the coughing. 
I’m just really sre and tender because I cough so much.

When I realized I can’t 
control it (coughing), 
I wanted to die... I suffered 
too much and long from 
coughing.

It’d be nicer to know if there 
was something easier to get 
rid of it ‘cause therapy, you 
know, is always a longer 
process.

Figure 2. Impacts of chronic cough on social life, psychological and physical effects, work life, burden of investigations, adverse events 
of treatments, and mortality. Quotes are from the systematic review by Kayleigh et al.66. 
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concern about coughing in public due to the 
fear of how others will perceive them66. This 
fear leads to feelings of isolation and with-
drawal from social interactions. In contrast, 
other individuals refuse to let the cough dom-
inate their lives and employ strategies to min-
imize coughing66. However, those who do not 
limit their social interactions often attract 
unwanted attention and negative reactions, 
experiencing stigmatization as if they were 
contagious66. The unwelcome attention often 
prompts individuals to justify and explain 
their condition to others66. Some individuals 
even find it challenging to avoid public trans-
portation to evade such attention and stigma, 
especially because coughing while driving 
poses a risk66. 

Furthermore, CC not only affects individuals 
but also significantly impacts those closest to 
them. This implies that CC has a ripple effect 
on the patient’s immediate relationships. None-
theless, gaining a better understanding of 
people in their surroundings can alleviate the 
burden71. Family members of patients are fre-
quently concerned and supportive, offering 
valuable assistance in coping with the chal-
lenges posed by CC71. 

Work life

The impact of CC on a patient’s personal ex-
perience with work or employment can be sig-
nificant. Coughing episodes can disrupt con-
centration, communication, and productivity 
in the workplace66,73. The physical discomfort 
and embarrassment associated with cough-
ing can also cause emotional distress, further 
affecting the individual’s overall well-being, 
work motivation and work performance66,71. 

This can lead to decreased job satisfaction 
and limitations in career advancement. As a 
result, individuals may feel ashamed and 
stigmatized in the work environment, poten-
tially leading to their withdrawal from or in-
ability to continue working66. Indeed, CC is 
linked to increased sick leave. Approximately 
one in six participants experienced CC and 
reported taking more than seven days of sick 
leave in the previous year. This was signifi-
cantly higher than the rates reported by those 
without cough. Both non-productive cough 
(21%) and productive cough (24%) were asso-
ciated with higher sick leave rates compared 
to those with no cough (13%)74.

Chronic cough among employees can have 
implications from an employer’s perspective. 
While research specifically focused on the 
workplace is limited, studies conducted among 
school children suggest that frequent cough-
ing can create a disruptive environment75, sim-
ilar to what may occur in a workplace setting. 
This disruption can negatively impact other 
employees’ focus and productivity. Moreover, 
concerns about the contagiousness of CC may 
arise, leading to worries about the spread of 
illness within the workforce. Employers may 
need to consider implementing measures such 
as providing suitable workspaces or accommo-
dations to minimize disruptions caused by CC. 

The impact of CC extends beyond the indi-
vidual and the workplace, affecting society as 
a whole. It contributes to increased health-
care utilization, with individuals seeking more 
doctor visits, diagnostic tests, and treatments. 
This places a burden on healthcare systems 
and resources56,65,76. Data suggests that the 
impact of CC on sick leave days is comparable 
to that of asthma in the general population, 
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highlighting the importance of recognizing 
the societal impact of this condition and allo-
cating healthcare resources accordingly74. 

Physical function

Chronic cough exerts a profound and detri-
mental impact on individuals’ physical health, 
impeding their ability to carry out basic and 
instrumental activities of daily living. Even 
simple tasks such as bathing, dressing, and 
eating, which are typically taken for granted, 
become triggers for coughing among those 
affected by CC66. Moreover, individuals re-
port that more complex activities like house-
work, particularly those involving humidity 
such as doing the dishes or cleaning the bath-
room, also elicit coughing episodes71. The re-
lentless and forceful bouts of coughing make 
these activities arduous and draining, posing 
significant challenges to individuals with CC. 
In an effort to cope with these effects, partic-
ipants employ strategies such as taking regu-
lar breaks or utilizing humidifiers during 
housework to alleviate the impact of cough 
on their daily routines71. 

Furthermore, CC imposes physical discom-
fort and elicits a range of associated symp-
toms. The repetitive coughing bouts can pro-
voke a sore throat, chest pain, and strain in 
the abdominal and chest muscles66. Individ-
uals may contend with frequent throat irrita-
tion, hoarseness, and a persistent tickling 
sensation that precipitates further coughing77. 
These symptoms not only engender discom-
fort but also disrupt sleep patterns, leading to 
fatigue and overall diminished quality of life. 
Additionally, the physical exertion associated 
with coughing can contribute to headaches, 

urinary incontinence, and in severe cases, 
even rib fractures66. Notably, the mean phys-
ical LCQ scores observed in previous studies 
ranged from 4.3 to 5.468-71, equalling or falling 
below the normal threshold of 5.4 in healthy 
populations, emphasizing the tangible physi-
cal toll of CC72. 

Psychological function

Chronic cough can have profound psycholog-
ical impacts on individuals, stemming from 
the physical and social consequences associ-
ated with the condition. Research indicates 
that the mean LCQ scores obtained from peo-
ple with CC vary between 4.0 and 5.468-71, 
falling below the normal threshold of 5.8 ob-
served in healthy populations72. 

The persistent and disruptive nature of cough-
ing episodes can evoke a wide range of neg-
ative emotions, including anxiety, depression, 
shame, frustration, and fear66,70. While the 
exact reasons behind the anxiety experienced 
by people with CC are not fully understood, 
it can be speculated that the unpredictable 
nature of the coughing fits, and the lack of a 
definitive diagnosis may play a role66,78. This 
anxiety may lead to a heightened sense of 
self-consciousness and fear of judgment from 
others, contributing to feelings of shame and 
embarrassment, as reported frequently in the 
literature66,71. The constant disruption and lim-
itations in daily life activities can also lead to 
frustration and a sense of helplessness, as in-
dividuals struggle to fully engage in work, 
social interactions, and leisure activities66. 

The psychological impacts of CC are intri-
cately connected to the physical and social 
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aspects of the condition. The physical dis-
comfort, associated symptoms, and limita-
tions in daily activities can contribute to 
feelings of frustration, irritability, and even 
anger66. The constant cycle of coughing, phys-
ical discomfort, and disrupted sleep patterns 
can result in fatigue and exhaustion, further 
exacerbating the psychological burden. The 
social consequences, including social isolation, 
stigma, and negative reactions from others, 
amplify feelings of shame and embarrass-
ment. As reported frequently in the literature, 
CC can strip individuals of their identity, 
leaving them defined solely in terms of their 
cough66. 

Burden of investigations

People with CC often face a significant bur-
den during investigations, a factor that is 
often overlooked in the literature and med-
ical appointments. According to the latest 
European guidelines on diagnosing and treat-
ing CC3, the initial approach involves iden-
tifying the underlying cause of the cough 
through various tests, including chest X-rays, 
pulmonary function tests, bronchoscopy, 
computed tomography scans, and sputum 
analysis. However, undergoing multiple in-
vestigations can be time-consuming, physi-
cally and emotionally demanding, and can 
incur financial costs3,66. Adding to the bur-
den is the fact that the cause of CC remains 
unidentified in many cases, leading to a 
prolonged and frustrating diagnostic pro-
cess66. Qualitative research highlights that 
individuals perceive the diagnosis process as 
lengthy, impersonal, and repetitive, leaving 
them burned out, desperate and exhausted 
without satisfactory answers66. Streamlining 

and optimizing the investigative process 
for CC is crucial to alleviate the burden on 
individuals and enhance their overall well-
being.

Adverse events of treatments

Treatment for CC can have adverse effects 
that complicate the challenges faced by indi-
viduals. Medications commonly prescribed 
for CC, such as cough suppressants or neuro-
modulators, can lead to side effects including 
taste disorders, somnolence, fatigue, dizzi-
ness, dry mouth, and gastrointestinal distur-
bances79,80. Although research on the impacts 
of medication’s side effects on individuals’ 
lives is limited, studies on various health 
conditions have demonstrated that adverse 
effects of medications can significantly af-
fect people’s daily functioning and financ-
ing situation81. People with CC have report-
ed a progressive increase in their medical 
costs, with the monthly cost of cough med-
ication averaging around $7471. Furthermore, 
if the medications fail to provide the de-
sired relief and lead to additional physical 
and mental consequences, individuals may 
become further frustrated and disappoint-
ed with the medical system, potentially lead-
ing them to discontinue medical investi-
gations71. 

Invasive procedural treatments may also be 
considered for CC, such as nerve block injec-
tions of local anaesthetic and corticosteroid, 
surgical transection, bilateral thyroarytenoid 
botulinum toxin injection, and vocal fold aug-
mentation with methylcellulose or hyaluron-
ic acid82. While these procedures aim to tar-
get specific underlying causes of the cough, 
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they also carry the risk of complications or 
adverse effects. For example, nerve blocks can 
lead to temporary laryngospasm or throat 
paraesthesia, and thyroarytenoid botulinum 
toxin injection may cause temporary dys-
phagia and dysphonia. However, it is im-
portant to note that studies on procedural 
therapy have not reported any serious ad-
verse effects such as death or aspiration 
pneumonia82. 

Treatment options for CC extend beyond med-
ications alone. Non-pharmacological thera-
pies, such as multimodal combinations of 
cough neuro-physiology education, cough 
suppression techniques, breathing exercises, 
hydration and cognitive-behavioural thera-
pies delivered by a physiotherapist and/or 
speech-language therapists83, are recommend-
ed as complementary treatments3,84,85. These 
therapies aim to address underlying triggers 
or modify cough behaviour and have shown 
no physiological adverse effects. However, it 
is important to acknowledge that some indi-
viduals may perceive these therapies as im-
practical or challenging to incorporate into 
their daily routines66. Engaging in physiother-
apy, speech therapy or practicing breathing 
exercises may require significant time, com-
mitment, and regular follow-up sessions, 
which can be demanding and difficult for 
certain individuals.

Each treatment option for CC presents its 
unique challenges. Therefore, healthcare pro-
fessionals need to consider not only the phys-
iological effects but also the practicality and 
feasibility of treatment approaches. This ho-
listic approach is essential to provide compre-
hensive care that meets the specific needs and 
circumstances of individuals with CC. 

Mortality

Chronic cough itself may not directly cause 
death but it can often indicate an underlying 
health condition that can contribute to in-
creased mortality risk. Several studies have 
identified associations between CC and in-
creased mortality rates, specifically produc-
tive cough86-88. This association is present 
even in the absence of lung function impair-
ment89 but also in people with respiratory 
conditions such as chronic obstructive pul-
monary disease90, and interstitial lung dis-
eases5. These respiratory conditions, often 
characterized by chronic inflammation and 
lung damage, can lead to progressive respi-
ratory decline and ultimately contribute to 
a higher risk of poor outcomes, including 
lung transplant and death5. Furthermore, 
CC can also be a symptom of other system-
ic illnesses, such as heart failure or certain 
types of cancer, which can further increase 
mortality risk91,92. 

Additionally, CC may lead to physical and 
psychological consequences known to be re-
lated to an increased risk of death, such as 
reduced physical activity93 and increased lev-
els of anxiety and depression94. Reduced phys-
ical activity resulting from CC can contribute 
to a sedentary lifestyle, which is a known risk 
factor for various chronic diseases and mor-
tality95-97. Chronic cough can significantly af-
fect an individual’s mental well-being, leading 
to increased levels of stress, social isolation, 
anxiety and depression66,70. Psychological dis-
tress has been associated with an increased 
risk of mortality in the general population98 
and across various health conditions, such as 
cardiovascular diseases99, respiratory disor-
ders100, and cancer101. 
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TREATMENTS EFFECTS ON CHRONIC 
COUGH PATIENT-REPORTED 
OUTCOMES

Disease-specific treatments

Tailoring interventions to the underlying dis-
ease in individuals with known causes of CC, 
which make up around 60% of cases102, holds 
promise for enhancing patient-reported out-
comes. By targeting the specific underlying 
condition responsible for the CC (i.e., treatable 
traits), such as asthma, allergies, UACS, or 
GERD, improvements in cough-related quali-
ty of life and self-reported cough frequency 
may be attained. However, it is crucial to ac-
knowledge that the current recommended 
approach, as outlined in international guide-
lines, is based on limited high-quality evi-
dence from well-designed randomized con-
trolled trials, which in some instances yield 
contradictory results3. 

The evidence regarding the effectiveness of 
inhaled steroids and bronchodilators, com-
monly prescribed for reducing airway in-
flammation and inducing smooth muscle re-
laxation, is inconsistent and of low quality. 
However, some studies have demonstrated 
their efficacy in reducing cough severity and 
improving cough-related quality of life in in-
dividuals with sub-acute and CC103,104. Based 
on the clinical benefits observed in certain 
patients with asthmatic cough (or airway eo-
sinophilic inflammation) and the relatively 
low occurrence of adverse events, the current 
guidelines conditionally recommend the use 
of inhaled steroids in adults with CC3. Con-
versely, the evidence for acid suppression 
therapy (proton pump inhibitors or hista-
mine-2 receptor antagonists) in individuals 

with GERD and allergy medications such as 
intra-nasal steroids and non-sedating H1-re-
ceptor antihistamines is inconsistent105. The 
guidelines advise against routine use of an-
ti-acid drugs in adult patients with CC3. As 
for non-sedating H1-receptor antihistamines, 
despite their widespread use in patients with 
CC, evidence suggests that improvements in 
patient-reported cough scores may only be 
observed in specific subgroups, particularly 
those with seasonal allergic rhinitis-associat-
ed cough (with a cough frequency score im-
provement of -44.0 ± 7.3% and cough intensi-
ty score improvement of -65.7 ± 8.3%) or 
atopic cough (relative improvement in cough 
frequency score of -36.6 ± 8.4%)106. 

Refractory or unexplained  
chronic cough

Up to four in every ten individuals with CC 
develop an unexplained or refractory cough 
that has no or little response to guideline-
based treatment and it has a substantial impact 
on quality of life and healthcare utilization102. 
In this context, neuromodulators such as mor-
phine, gabapentin, and pregabalin, non-phar-
macological therapies, including physiothera-
py and/or speech language therapy, and P2X3 
antagonists including gefapixant and camlip-
ixant have been investigated107,108. 

Nonspecific therapies, such as neuromodu-
lators, target the nervous system to modu-
late cough reflex sensitivity. While the evi-
dence for their effectiveness is limited and 
inconsistent, some studies suggest that medi-
cations like morphine, gabapentin, and prega-
balin may offer potential benefits in reducing 
cough severity and improving cough-related 
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quality of life109-112. However, their use should 
be approached with caution, as they may be 
associated with important side effects, in-
cluding respiratory depression, drowsiness 
dizziness, confusion and fatigue109-112. The 
benefit of long- term use of neuromodula-
tors is difficult to predict due to these ad-
verse events.

Non-pharmacological therapies, such as phys-
iotherapy and speech-language therapy, have 
demonstrated promising outcomes in indi-
viduals with refractory CC. These therapies 
have been associated with a significant re-
duction in cough severity (decreases of over 
20  mm on the VAS) and in cough-related 
quality of life (mean difference between groups 
of 1.53; 95% CI 0.21 to 2.85 on the LCQ), 
without physiological side effects113,114. Cur-
rent clinical guidelines recommend the use 
of non-pharmacological therapy in individu-
als with refractory CC3,84,85. However, to en-
sure widespread implementation in clinical 
practice, further evidence from well-designed 
randomized controlled trials is necessary, as 
well as more trained healthcare profession-
als who can effectively apply these thera-
pies3,84,85,115. It is worth noting that research 
on the mechanisms of action of non-pharma-
cological therapy is also lacking, and conduct-
ing mechanistic studies would be beneficial 
in establishing the relevance and efficacy of 
these therapies83. 

P2X3 antagonists, such as gefapixant and 
camlipixant, represent a novel class of med-
ications targeting the P2X3 receptor involved 
in the cough reflex80,116-118. By blocking the 
activation of these receptors, these drugs 
aim to reduce cough sensitivity and frequen-
cy. Gefapixant, the first-in-class, successfully 

completed phase III trials and showed prom-
ising results in improving cough-related qual-
ity of life. The overall effect estimates were 
favorable, with a significantly higher odds 
ratio observed for increasing LCQ scores above 
the minimal clinically important difference 
of 1.3 points compared to the placebo group118. 
Moderate or high doses (≥ 45 mg) of gefapix-
ant showed significant therapeutic effects116. 
The efficacy of camlipixant (BLU-5937) was 
evaluated in the SOOTHE phase 2b trial. Sig-
nificant improvements above the minimal clin-
ically important difference (1.3 points) for the 
LCQ and the cough severity VAS (30 mm) were 
observed with camplixant doses of 12.5 mg 
or above and 50 mg or above, respectively, 
over the 29-day treatment period118,119. The 
phase 3 CALM-1 and CALM-2 program are 
currently underway.

Nalbuphine in an oral extended release formu-
lation is an opioid agonist-antagonist which 
has recently been evaluated in patients with 
refractory chronic cough secondary to IPF. This 
phase 2a cross-over trial demonstrated 52.5% 
placebo-adjusted reduction in 24-hr cough 
frequency, with a corresponding improve-
ment in subjective cough frequency scores 
and breathlessness scores. Further larger stud-
ies including all  patients with RCC are in 
development127.

Given the significant impact of CC on health-
related quality of life and the absence of a 
single effective therapy, it is imperative to 
prioritize comprehensive management and 
support. A multidisciplinary approach that 
combines medical treatment, education, self-
management strategies, psychological sup-
port, and social interventions becomes cru-
cial in addressing the complex biopsychosocial 
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Table 1. Characteristics of patient-reported outcome measures commonly used to assess chronic cough

Instrument Characteristics Validated populations Measurement properties Interpretability Time of 
application

Validity* Test-retest 
reliability¥

Internal 
consistency

Responsiveness

Visual Analog Scale 
(VAS)36

100 mm scale ranging from 0 (no cough) 
and 100 mm (worst cough).

Measures cough severity and frequency.

Refractory chronic 
cough or unexplained 
chronic cough

High correlations with LCQ  
(r = –0.72) and CSD (r = 0.84)

Moderate reliability 
0.45 < ICC < 0.51

n/a Large effect sizes for 
responders (> 1.3)

Higher scores indicate 
higher severity.

MCID: 30mm 

1 min

Cough Symptom Score 
(CSS)37 

Two-part questionnaire to measure 
cough severity during day- and 
night-time.

Asthma
Chronic cough

Very high correlations with 
cough counts on audio and 
EMG signals (0.96 < r0.99)

n/r n/r n/r Higher scores indicate 
higher severity.

MCID: n/r

2 min

Cough Severity Diary 
(CSD)38,39

Seven-item daily diary to assess cough 
severity along three dimensions: 
frequency, intensity, disruptiveness

Refractory chronic 
cough

Unexplained chronic 
cough

Moderate to high correlations 
with LCQ (r = 0.62) and VAS  
(r = 0.84) 

Moderate to excellent 
reliability 0.68 < ICC 
< 0.94

Adequate: Cronbach 
α 0.923

n/r Higher scores indicate 
higher severity.

MCID: n/r

10 min

Cough Severity Index 
(CSI)40

Ten question survey to assess cough 
severity and impact on daily life

Upper airway cough 
syndrome

Moderate relation with CQLQ 
(r = 0.60)

High reliability r = 0.86 Adequate: Cronbach  
α 0.928

Significant changes 
after cough 
suppression

Higher scores indicate 
higher severity. 

MCID: n/r

10 min

Leicester Cough 
Questionnaire 
(LCQ)41-43,45,46,120

19 question survey on physical, 
phycological and social domains  
of quality of life 

Chronic cough
Cystic fibrosis
Acute cough
Bronchiectasis
COPD

Low to high correlations with 
VAS (–0.72 < r < –0.41), 
SGRQ-T (–0.70 < r < –0.54), 
and CSD (−0.64) and CFQ-R 
(–0.78)

Good to excellent 
reliability  
ICC = 0.80-0.96

Adequate: Cronbach  
α 0.884-0.950

Large effect sizes for 
responders (> 1.2)

Higher scores indicate 
higher health-related 
quality of life.

MCID: 1.3 points 

20 min

Chronic Cough Impact 
Questionnaire (CCIQ)47

21-item survey to assess cough severity 
on daily activities, social activities, 
mood and sleep/attention

Chronic Cough Low correlations with SF-36 
items

Moderate to good 
reliability 0.67 < r  
< 0.88

Inadequate to 
adequate: Cronbach 
α 65.41 < α < 86.98

Significant changes 
after asthma 
treatment

Higher scores indicate 
higher impact.

MCID: n/r

20 min.

Cough Specific Quality 
of Life Questionnaire 
(CQLQ)48,121-123

28-item survey to assess quality of life  
in the following domains: somatic 
symptoms, extreme somatic symptoms, 
social psychology, functional ability, 
emotional state, and personal safety 
fears

Chronic Cough
IPF
COPD
Cystic fibrosis

Low to high correlations with 
objective total time spent 
coughing (r = 0.36), VAS 
(0.63), SGRQ-T (0.79)

Good reliability  
ICC = 0.89

Adequate: Cronbach 
α 0.89 < α < 0.92

Significant changes 
after treatment

Higher scores indicate 
less cough related 
quality of life.

MCID: 13

30 min

Cough Assessment Test 
(COAT)49

5-item survey to assess cough frequency, 
limitation on daily activities, sleep 
disturbance, fatigue and 
hypersensitivity to irritants 

Chronic cough Moderate to high correlations 
with LCQ (r = −0.71) NRS  
(r = 0.69)

High reliability 0.75  
< r < 0.84

n/r Moderate to high 
correlations Δ LCQ  
(r = −0.66) and Δ 
NRS (r = 0.72) after 
treatment

Higher scores indicate 
higher impact.

MCDI: 2 points

5 min

Cough Evaluation Test 
(CET)50

5-item survey to assess cough frequency, 
intensity, sleep disturbance, 
interference with daily life and feelings 
of depression and anxiety

Chronic cough High correlations with LCQ  
(r = −0.74), VAS (r = 0.70) 
and CSS (r = 0.71)

Good reliability
ICC = 0.84

Adequate: Cronbach 
α 0.80

Moderate to high 
correlations Δ LCQ  
(r = −0.70) and Δ 
NRS (r = 0.72) and 
CSS (r = 0.66) after 
treatment

Higher scores indicate 
higher impact.

MCDI: 2 points

5 min

CCIQ: Chronic Cough Impact Questionnaire; CET: Cough Evaluation Test; CCS: Cough Symptom Score; COPD: chronic obstructive pulmonary disease; COAT: Cough Assessment Test; CFQ-R: Cystic Fibrosis Questionnaire–Revised; CQLQ: Cough Specific Quality of Life Questionnaire; CSS: Cough 
Severity Score; CSI: Cough Severity Index; CSD: Cough Severity Diary; EMG: electromyography; ICC: intraclass correlation coefficient; LCQ: Leicester Cough Questionnaire; MCID: minimal clinically important difference; n/a: not applicable; n/r: not reported; NRS: numeric rating scale;  
SGRQ-T: St. George Respiratory Questionnaire Total; VAS: Visual Analog Scale. 
Correlations (r) were interpreted as 0-0.30: negligible no correlation; 0.31-0.5: low; 0.51-0.70: moderate; 0.71-0.90: high; 0.91-1.00: very high124; ICC were interpreted as < 0.5; poor, 0.5-0.75: moderate; 0.75-0.9: good; > 0.90 excellent125; internal consistency was considered adequate when 
Cronbach’s α ≥ 0.70126. Data for the LCQ, CQLQ, COAT and CET are reported for total scores only.
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challenges faced by individuals. Cognitive-
behavioral therapies can play a valuable 
role in managing anxiety and depression 
while aiding in the development of effec-
tive coping strategies. Additionally, educa-
tion and awareness programs are essential 
for reducing stigma and fostering a sup-
portive environment. To establish the effec-
tiveness of comprehensive interventions 
aimed at improving quality of life, trials 
focusing on multimodal therapies, includ-
ing PROMs covering various domains such 
as psychological factors and social interac-
tions, are necessary.

CONCLUSIONS

This review summarizes evidence on four sig-
nificant themes related to the quality of life 
in CC: cough phenotypes, assessment tools, 
impacts, and treatments. Understanding di-
verse phenotypes enables tailored treatment 
approaches and improves patient-reported out-
comes. However, further research and stan-
dardization are needed to enhance their clini-
cal utility. Comprehensive assessment includes 
PROMs and objective tools. PROMs reveal 
cough severity and quality of life, while ob-
jective tools provide data on cough frequency. 
Advancing assessment tools requires refine-
ment, standardization, and disease-specific 
PROMs. Chronic cough profoundly impacts 
various aspects of individuals’ lives, necessi-
tating a holistic approach for optimal care 
and outcomes. Tailoring treatments for differ-
ent cough phenotypes can enhance PROMS, 
although evidence for medications like in-
haled steroids and acid suppression therapy 
is limited and inconsistent. Neuromodula-
tors and non-pharmacological interventions 

require further research. Novel P2X3 antag-
onists show promise but need additional in-
vestigation for efficacy and safety.
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