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Background and Objective: We live in the era of precision health in which parameters of clinical
importance are quantified and used to tailor therapies. However, cough is a common and informative sign
and symptom which is generally not quantified. Recently, advances in acoustic artificial intelligence (AI)
have enabled accurate, passive and privacy preserving continuous cough monitoring (CCM). Analytically
and clinically validated CCM provides a reproducible and potentially clinically useful measurement of cough
as a physiological signal—quantifying the burden and day-to-day variability, supporting earlier detection of
deterioration, offering a sensitive endpoint in clinical trials and even contributing to population syndromic
surveillance. The objective of this review is to critically appraise the evidence for such use cases and identify
future directions for research in this field and clinical adoption.

Methods: In this article, we reviewed the literature and summarised insights gained from CCM across
various diseases, and discussed future directions for this emerging field.

Key Content and Findings: CCM has already provided novel and important insights into the biology
and therapy of specific diseases such as refractory and unexplained chronic cough, chronic obstructive
pulmonary disease (COPD), bronchiectasis, congestive heart failure and gastroesophageal reflux. In addition,
it has demonstrated aspects of cough as individuals go about their daily lives, such as the inter and intra-
subject variability in daily cough frequency, diurnal and episodic patterns of cough, and the correlation
between its subjective and objective measurement. Predictions are presented about future research and uses
of cough monitoring.

Conclusions: Al-enabled CCM is a powerful new tool that is already improving cough research and

patient care.
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Introduction

Cough is one of the most common reasons patients seek
medical care (1). In recent decades, there has been a
growing appreciation of cough as both a symptom and as a
disease itself, spurring a surge in cough-related research (2).
Objective cough monitoring has become especially
important in understanding respiratory diseases and in
the development of antitussive therapies (3). In clinical
trials for new cough treatments, measured objective
cough frequency is often a primary endpoint (4-6). This
heightened interest in cough has given rise to the concept
of “coughomics”, which refers to the comprehensive, data-
driven analysis of cough patterns in a manner analogous
to genomics or proteomics (7). In this narrative review, we
define continuous cough monitoring (CCM) as analytically
validated acoustic detection and timestamping of cough
events over extended periods of time (typically days to weeks
and months) in real-world settings, as opposed to time-
limited cough counting. Artificial intelligence (Al)-enabled
CCM technologies are at the heart of coughomics, enabling
the passive, unobtrusive, and privacy-preserving continuous
collection of cough data as patients go about their daily
lives. The thesis of this narrative review is that the ability
of these technologies to automatically detect and count
coughs with high accuracy, which transforms cough from
a subjective symptom into a quantifiable digital biomarker,
will improve our understanding of and management of
cough (8-10). We present this article in accordance with the
Narrative Review reporting checklist (available at https://
jtd.amegroups.com/article/view/10.21037/jtd-2025-876/rc).

Methods

In order to conduct a comprehensive narrative review
to capture current knowledge on CCM, single-concept
keyword searches were performed in databases including
PubMed and Google Scholar (up to April 2025) using
combinations of keywords such as “continuous cough
monitoring”, “cough counts”, “cough frequency”,
“longitudinal cough”, “wearable cough monitor”, and
“cough monitoring clinical trial”. No MeSH terms or
additional filters were applied in the search strategy. To
be included, studies needed to involve objective cough
measurement over prolonged periods (typically >24 hours
of monitoring, often repeated or continuous over days/
weeks) in human subjects, and to report how such data
contributed to understanding or managing a health
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condition. Both device-based monitors (e.g., portable audio
recorders, wearable sensors) and smartphone or ambient
microphone approaches were included. We excluded studies
that only assessed cough cross-sectionally (e.g., single-
session cough sound analysis without longitudinal data)
or relied purely on subjective cough reporting without
any objective monitoring component. The search yielded
a broad range of publications, which both reviewers
screened for relevance to CCM, one unpublished data
example (McGill University, 2024) is listed for cough
monitoring insights in heart failure as these insights were
presented at an online cough science event. In total, we
incorporated findings from dozens of studies spanning
chronic cough, respiratory infections, chronic lung diseases,
and technological validation of cough monitoring tools
(Table S1). This narrative synthesis aims to summarize the
state-of-the-art in CCM and cough analytics, highlighting
validated technologies and key clinical insights.

Cough quantification: from manual counts to Al
algorithms

Historically, measuring cough frequency relied on labor-
intensive methods. In the 1950s and 1960s, researchers
made the first attempts to quantify coughs by using tape
recorders triggered by sound to capture coughing episodes,
which were later manually counted (11,12). These early
systems were bulky and could only record intermittently,
requiring patients to remain in a controlled environment.
By the 1980s, the first rudimentary automated counters
appeared, though they were limited by the technology of
the time (13).

In the 2000s, more practical devices were developed. The
Leicester Cough Monitor (LCM) and the VitaloJAK cough
monitoring system were notable advances that allowed
24-hour ambulatory cough recording. These systems
employed a wearable microphone to record audio,
followed by offline analysis with either manual counting
or semi-automated algorithms. Both LCM and VitaloJAK
demonstrated good validity and became widely used in
clinical research (14). However, these systems are limited in
that they require patients to wear conspicuous equipment,
record all ambient sounds that need to be processed by
trained analysts, and are limited to 24-hour measurements.

Recent innovations have leveraged modern hardware and
Al to enable CCM in real-world settings. High-performance
microphones and mobile devices can now detect explosive
cough-like sounds for months, and machine learning
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algorithms can automatically distinguish coughs from
other sounds. This has led to a new generation of cough
monitors that are fully automated, wearable or contactless,
and capable of continuous 24/7 monitoring (15-18).
Table 1 compares several modern cough monitoring
platforms.

These systems represent the state-of-the-art in cough
quantification technology, moving from the traditional
24-hour recordings to continuous, real-world monitoring.
All have demonstrated an ability to detect cough events,
though their performance and forms differ [wearable
(15,16) vs. smartphone app (7,20) vs. contactless (17)
vs. stethoscope-like chest patch (18,19)]. Notably, none
currently has Food and Drug Administration (FDA)
approval specifically for cough counting as a medical
device (they are generally used under research or as audio
recording devices) (21).

Critical to the correct use of cough monitors is a
quantitative understanding of their accuracy in capturing
cough as users go about their normal activities. This is
generally assessed by comparing human annotations of
cough in continuous recordings to the automated results
from the monitor. These results can be compared on
a cough-by-cough basis, yielding sensitivity and false
positivity rates. However, since the output of interest to
users is cough rates (expressed as coughs per hour) and
not each cough, a preferred analysis is to compare the
correlation of the hourly cough rates obtained by the two
methods, for example, using Lin’s Concordance Correlation
Coefficient (LCCC).

Another important consideration is the usability of the
devices, measured either by qualitative surveys of users
or more quantitatively in terms of the percentage of the
study period in which the device is worn and counting
coughs. Some of the devices are able to quantify the time
during which the device is being worn by using the motion
or photoplethysmography (PPG) sensors on the devices.
Future studies are needed to compare adherence of various
form factors such as watches versus pendants versus
adhesives on the abdomen or chest, and how adherence is
impacted by the user’s age and the duration of the study.

Use of CCM in specific diseases

CCM has begun to yield important clinical insights
across a range of respiratory diseases. By capturing
cough frequency objectively over days or weeks, CCM
provides an unprecedented window into disease activity,

© AME Publishing Company.

10573

treatment response, and patient well-being. Although a
critical literature review is beyond the scope of this review,
we provide a brief summary of some findings from key
conditions.

Refractory chronic congh (RCC)

Cough lasting >8 weeks that is unexplained [unexplained
chronic cough (UCC)] or unresponsive to therapy (RCC)
is a condition with profound impact on quality of life (22).
In a study by Chung ez 4/., patients with problematic cough
(but whose diagnosis was not ascertained) were monitored
with a phone app for at least 30 days. There was significant
inter- and intra-subject variability in cough. Of particular
note, while some subjects had relatively consistent cough
rates, the daily cough rates of about two-thirds of subjects
varied substantially from day to day. Such variability means
that in most individuals, a single day of observation often
inaccurately reflects longer term trends in cough burden.
For example, in subjects with high variability any given
day had only a ~30% chance of reflecting their longer-
term average (7). It remains unclear how this insight will be
incorporated by the US FDA when they interpret clinical
trials that only have 24-hour observations.

VitaloJAK 24-hour monitoring has been a primary
endpoint employed in the development of multiple
P2X3 receptor antagonist anti-tussive therapies. For
example, gefapixant was evaluated in two Phase 3 trials
(COUGH-1/2) (6), and eliapixant was tested in the
PAGANINI trial (23). Gefapixant was not approved by the
US FDA, and the eliapixant program was discontinued.
More recently, an exploratory trial of a novel inhaled
therapy—an alkaline hypertonic divalent salt aerosol
(designed to hydrate the airway surface)—in RCC utilized
continuous Al-based cough monitoring to measure
efficacy (24). In that study, 3 weeks of continuous monitoring
were divided into baseline, placebo, and treatment periods.
The results, published in 2024, was the first example of
early generation Al-powered cough counters being used to
demonstrate drug efficacy in a randomized trial (24).

The ability to precisely quantify cough over >24 hours is
also aiding the development of new classes of antitussives.
Companies such as Nocion Therapeutics and Genentech
have initiated trials of novel agents (e.g., a selective sodium
channel blocker by Nocion [currently in a phase 2b trial],
and a TRPAI antagonist by Genentech [which is now
discontinued]) for chronic cough, in which continuous
cough counts are being used to assess efficacy (25). These
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Feature

Albus Home Monitor

C-mo System

Hyfe’s CoughMonitor Suite

SIVA P3

Strados RESP Biosensor

Form factor and placement

Key features and validation
results

Time until any user/staff
action is needed

Privacy

Application and workflow
burden

Battery life
Scalability

Academic and industry
adoption

Contactless bedside device

e Monitors cough, respiration, and indoor
environmental metrics at night using acoustic
and motion sensors without patient contact

¢ Validated for cough detection: 95.8%
sensitivity, 99-100% specificity (17)

Unlimited while plugged in (contactless).

Records audio, sends to the cloud

e Contactless device to be set up on the
bedside table at one’s bedroom

Constantly plugged to a power socket

Hardware-specific regulations and
infrastructure dependencies

Known use in academic trials. No public
information on use in pharma clinical trials

Wearable adhesive on the abdomen

e Enables collection of the patient’s cough audio
snippets for frequency, intensity, characterization

e Cough detection validation not yet published

¢ Wear/non-wear detection information not yet
published

Up to 3 days per adhesive wear cycle; trained staff
re-application needed to continue

Records and stores audio snippets on an SD card
(activated only by detected abdominal contractions)

¢ Reusable adhesive device worn on the abdomen.
The device requires trained staff for application; can
be worn for up to 3 days. Waterproof (IP65)

¢ Risk of adverse reactions to adhesive on the skin

3 days of battery life, cannot monitor while charging

Hardware-specific regulations and infrastructure
dependencies

No public information on use in academic trials. No
public information on use in pharma clinical trials

Wearable wrist-worn smartwatch

¢ On-device cough detection algorithm, capable of
continuous passive monitoring via the smartwatch

¢ Validated for cough detection: 90.4% sensitivity,
1 FP/h, and high correlation (r=0.99) to manual
counts (15)

* The device uses PPG sensors to monitor wear/
non-wear status

Up to 3 days per charge; no consumables, practical
long-term use with routine charging (e.g., every
night)

No audio is recorded, stored or sent to the cloud.

Cough data is processed on-device

e Slim, lightweight watch worn on the wrist. Can
be worn daily for long periods. Waterproof (IP27).
Familiar form factor

3 days of battery life, monitors while charging

Consumer-grade hardware sold globally.
No hardware-specific regulations and infrastructure
dependencies

Known use in academic trials. Public information on
use in pharma clinical trials (phase 1 to phase 3)

Wearable neck-worn pendant

e Audio recording using a small wearable pendant
with further algorithmic processing on the cloud

¢ Validated for cough detection: ~88% sensitivity
(daytime) and 84% at night, with >99.9%
specificity (16)

e The device uses activity sensors to monitor

wear/non-wear status

12-18 h per charge; daily recharge required

Records audio snippets, stores on-device and
sends to the cloud

e Lightweight pendant worn round the neck.
Not waterproof

¢ Requires a dedicated router. Visible digital
pendant

12-18 h of battery life, monitors while charging

Hardware-specific regulations and infrastructure
dependencies

Known use in academic trials. Public information
on use in pharma clinical trials (phase 2b)

Wearable adhesive on the chest

e Digital stethoscope that records lung sounds (including coughs)
wirelessly (18)

e Cleared by FDA as a sound recording device (only for lung
sound capture) (19)

¢ Cough detection validation not yet published
e Device monitors wear/non-wear status

24 h (battery and adhesive wear cycle); must recharge and re-
adhere/replace after 24 h

Records continuous audio, stores on-device and sends to the
cloud

¢ Reusable adhesive device worn on the chest. The device
requires trained staff for application. Can be worn for up to 24 h.
Requires ~19 h for data upload. Not waterproof (IP22)

¢ Risk of adverse reactions to adhesive on the skin
24 h of battery life, cannot monitor while charging

Hardware-specific regulations and infrastructure dependencies

Known use in academic trials. Public information on use in
pharma clinical trials (phase 2b)

FDA, Food and Drug Administration; FP/h, false positive rate per hour; PPG, photoplethysmography; SD, secure digital.
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studies reflect a broader trend: objective cough monitoring
is becoming an important tool to augment subjective
assessments and objectively evaluate treatment benefit in
chronic cough. Continuous monitoring not only captures
whether a therapy reduces cough rates, but also its impact
on cough patterns such as time-of-day effects or progressive
improvements over weeks that inform dosing and
mechanism. Of particular interest is the impact of therapy
on periods of intense coughing (termed bouts, epochs or
spells) that patients find particularly problematic.

Chromnic obstructive pulmonary disease (COPD)

Cough is a cardinal symptom of COPD and is associated with
mucus hypersecretion and disease progression (26,27). CCM
is providing new insight into the natural history of cough in
COPD and its potential as an early indicator of exacerbations.
Crooks et al. (2021) objectively measured cough counts
in COPD patients during the convalescent period after
an exacerbation and documented a clear reduction in
cough frequency as the exacerbation resolved (28).
Building on such findings, researchers have explored whether
increases in cough frequency could serve as an early warning
for impending exacerbations. Remarkably, cough-based
alerts predicted 45% of COPD exacerbations, a mean of
3.4 days before onset, with a low false-alarm rate (about
1 false alert per 100 days) (28). Integrating cough count
trends into a multi-parameter alert algorithm could improve
early detection of COPD deteriorations.

Beyond exacerbation prediction, continuous cough data
highlight the overall burden of disease in COPD. Patients
with chronic COPD cough frequently, especially those with
chronic bronchitis phenotypes. In stable COPD, cough
frequency has been linked with worse lung function and
mortality risk (29). Continuous monitors could quantify
daily cough as an objective outcome in interventional
studies—for example, to test if a therapy (such as a
mucolytic or anti-inflammatory) reduces cough frequency
in COPD patients over time. This objective measure might
complement patient-reported outcomes.

Bronchiectasis

Persistent, productive cough due to airway damage
and mucus accumulation is a protean manifestation of
bronchiectasis. Cough frequency is an important indicator
of disease activity in bronchiectasis and response to airway
clearance therapies. CCM has recently been applied to
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quantify the effectiveness of airway clearance techniques
like oscillatory positive expiratory pressure devices and
high-frequency chest wall oscillation. In a pilot study at
National Jewish Health, researchers used CCM to track
cough frequency in bronchiectasis patients during their
daily airway clearance regimen (which included devices
such as the Aerobika® oscillatory PEP, high-frequency
chest oscillation vest, and the Volara® lung expansion
system). The initial findings showed that implementing
a standardized airway clearance protocol led to a rapid
reduction in coughing frequency in these patients,
indicating successful mucus mobilization (30). Interestingly,
the data suggested that different techniques had different
impacts on cough - these granular insights were only
possible through continuous monitoring during and after
therapy sessions.

Congestive beart failure (CHF) and gastroesopbageal
reflux disease (GERD)

Chronic cough is not only linked to primary respiratory
diseases but also to conditions like CHF and GERD (31).
Patients with decompensated heart failure may develop a
wet cough due to pulmonary edema, and that cough often
improves with diuresis. There are anecdotal reports from
continuous monitoring that illustrate this trajectory. For
example, clinicians at McGill University observed that a
heart failure patient’s cough counts tracked closely with their
NT-proBNP levels: as aggressive diuretic therapy relieved
fluid overload, daily cough counts fell in parallel, mirroring
the improvement in cardiac function (unpublished data
from McGill University, 2024). This suggests that CCM
might serve as a noninvasive indicator of fluid status—a
sudden uptick in cough frequency in a heart failure patient
at home might signal pulmonary edema and prompt early
intervention, even before overt symptoms like orthopnea
worsen. Similarly, in GERD-related cough (a common
phenotype of chronic cough), continuous monitoring can
objectify the pattern (for instance, predominantly post-
prandial cough bursts, or nocturnal cough when lying flat).
Early case studies have noted that patients with acid reflux
who initiate proton pump inhibitor therapy show a decline
in cough frequency over weeks, and interestingly, the timing
of cough episodes may shift (less coughing after meals once
acid is suppressed). While these observations are so far
anecdotal, they highlight potential novel uses of CCM: in
CHE, to titrate therapy and monitor for relapse; in GERD,
to evaluate adequacy of reflux control. At minimum, these
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Table 2 Summary of continuous cough monitoring signals across clinical conditions

Clinical condition

Summary of continuous cough monitoring insights

Refractory/unexplained chronic
cough (RCC/UCCQC)

CCM highlighted marked day-to-day variability; single 24-h samples often misrepresent burden;
multi-day/continuous baseline monitoring is advisable (7); objective counts used as endpoints;

continuous monitoring demonstrated drug effect (24)

Chronic obstructive pulmonary
disease (COPD)
worse outcomes (29)

Bronchiectasis
clearance regimens

Congestive heart failure (CHF)
warning)

Gastroesophageal reflux disease

(GERD) inhibition over weeks
Tuberculosis (TB)

Malaria (children)
larger CCM studies (32)

Cough falls during exacerbation recovery; cough-trend alerts can anticipate a subset of
exacerbations days earlier with low false-alarm rates (28); higher cough burden associates with

CCM shows cough reduction in airway-clearance therapy (30); supports personalising airway

CCM detected cough trend may parallel NT-proBNP and rise ahead of overt congestion (early

Objective confirmation of post-prandial/nocturnal patterns and reduction with proton-pump

CCM confirmed tuberculosis shows high baseline cough with rapid decline after therapy (8)

Preliminary data suggest cough can be as common as in pneumonia in some cohorts; motivates

CCM, continuous cough monitoring.

“cough profiles” expand our understanding of how systemic
conditions manifest in respiratory reflexes.

Tuberculosis (TB) and other infectious diseases

Cough is a hallmark of pulmonary TB and has major public
health and epidemiological importance since it is often
the trigger for a clinical evaluation and facilitates disease
transmission. CCM has broken new ground in TB care
by providing a quantitative measure of cough that can be
used for research, diagnosis and treatment monitoring. A
multi-country study by Huddart ez a/. (2023) demonstrated
the feasibility of smartphone-based cough monitoring in
resource-limited settings for TB patients (8). Participants
with presumptive TB wore a smartphone running a cough-
tracker app continuously for 14 days, and their cough
patterns were analyzed. The study found that patients with
microbiologically confirmed TB tended to start with very
high cough rates that then decreased rapidly after initiation
of proper anti-TB therapy, whereas those with non-TB
diagnoses (pneumonia, asthma, etc.) presented with lower
cough rates that did not decrease with anti-tuberculous
therapy (8). Continuous monitoring might therefore be used
to identify patients who are misdiagnosed or not responding
to therapy and could benefit from regimen changes.

© AME Publishing Company.

Beyond TB, other diseases with major global health
impact cause cough and are being studied under the lens of
coughomics. In malaria, fever is the protean manifestation
but preliminary observations in malaria-endemic regions
have noted that kids with malaria can present with
significant cough, which when evaluated objectively can
be as common in children with malaria as those with
pneumonia (32).

While much work remains to be done, CCM can be
thought of as a form of “acoustic epidemiology” (33),
where the epidemiologic patterns of cough (frequency,
diurnal variation, patterns of bouts, cough-free time) across
different diseases may be informative and clinically useful.

Table 2 provides a summary of key findings from CCM
studies across these respiratory and related conditions.

Coughomics: insights from CCM

Perhaps one of the most exciting advantages of CCM is the
ability to study cough over prolonged periods of time in the
general population as patients go about their daily routines.
Passive, long-term monitoring is revealing new insights
about what is “normal” for cough and how it varies between
and within individuals - insights that have been termed by
Chung et 4/ as “coughomics” (34).
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How much do people conugh?

Traditional teaching is that healthy people do cough
occasionally, but not nearly as much as those with
respiratory disease. This has been confirmed by objective
data. Studies using 24-hour recordings in healthy volunteers
found that many healthy individuals cough only a handful
of times per day. In one study, healthy subjects coughed
a geometric mean of 4.6 times over 24 hours, with a wide
range and variability from 0 to 136 coughs overall (35). By
contrast, patients with chronic cough can cough hundreds
of times per day (one early study of chronic coughers
reported a median of ~270 coughs/24 h) (36).

Individual cough patterns

One of the striking findings from real-world data is the
high intra-individual variability in cough frequency. Even
in the absence of interventions, cough counts can fluctuate
from day to day. As discussed above, the 30-day persistent
cough study showed that some patients had relatively
stable cough day-to-day, but most varied significantly (7).
This variability raises the question: What is the optimal
monitoring duration to capture a representative cough
profile for an individual? Early analyses indicate that one
day of monitoring is often not enough (7,37). For many
patients, averaging multiple days provides a more reliable
measure of their cough burden. One statistical simulation
provides an approach to answering this question and
suggests that, in general, 7 days is ideal for chronic cough
patients to establish baseline and has the added advantage
of taking into consideration a week cycle of activities which
may impact coughing (38).

Subjective vs. objective cough assessment

Real-world monitoring has demonstrated the often
poor correlation between patients’ perception of their
coughing and the actual cough counts. In chronic cough
studies, subjective ratings (such as visual analog scales or
cough severity diaries) show only modest correlation with
objective cough frequency (39). Lee et al. (2023) found that
across a group of chronic cough patients, the correlation
between 24-hour cough count and a daily symptom score
was weak (Spearman’s rho ranging from 0.2 to 0.3). Some
patients who reported severe cough had only moderate
objective counts, and vice versa. Moreover, when looking
at individual patients over time, the relationship varied
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widely—for some, their day-to-day cough count tracked
closely with their self-rated severity, but in others the
subjective and objective measures seemed unrelated.
This mismatch may be due to multiple factors: individual
differences in cough perception or tolerance, the influence
of cough intensity (a few very violent coughs might feel
worse than many mild throat clears), or simply recall bias.
It underscores why objective monitoring can complement
patient-reported outcomes. Both are important: frequency
relates to physiological burden and can be counted, while
severity encompasses the patient’s suffering and might
depend on context (for example, a single cough during a
quiet meeting might be rated as more bothersome than ten
coughs while home alone). Real-world research is ongoing
to better understand how patients perceive cough in daily
life and how that maps to the data from their devices.

Average cough bout length and patterns

Analyzing continuous data also allows us to study periods
of intense coughing or cough bouts. Clinically, patients
often describe “coughing fits” rather than isolated coughs.
Smith and colleagues have explored definitions of a cough
bout using real-world 24-hour recordings (40). By trying
different definitions (e.g., using varying intervals in seconds
by which coughs were separated as different definitions),
they found that defining a bout as any sequence of coughs
spaced no more than ~3 seconds apart is reasonable and
that single, isolated coughs should be considered separately.
Using this definition, most bouts in chronic cough patients
consist of a few coughs in succession (median bout length
might be 2-3 coughs). Interestingly, the total number of
cough bouts per day and the average bout length may
correlate better with patient-rated severity than the sheer
number of individual coughs. In practice, continuous
monitoring data can be post-processed to calculate metrics
like cough frequency (coughs/hour), cough bout frequency
(bouts/hour), average bout duration, and even time spent
coughing per hour. Among these, time spent coughing
has been shown to correlate closely with the number of
individual coughs and thus may be a particularly important
metric (40).

Chronobiology of cough

Real-world cough monitoring is providing insights into
when people cough. There is a clear circadian pattern in
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most people, though the ratio of day and bedtime coughing
varies within and between people. Despite this, it is
possible that nocturnal monitoring may be informative,
as was shown in a subset of COPD and asthma patients,
as reports that frequent overnight coughing is correlated
with poor disease control (10). Additionally, seasonal and
environmental influences could be observed. This points
to a future where environmental health monitoring might
integrate community cough data as an indicator of air
quality effects. On an individual level, patients can review
their own cough trends: some asthma patients using
monitors have identified triggers such as cold weather days
or high pollen days causing upticks in their cough, enabling
them to adjust preventive measures (e.g., use inhalers pre-
emptively on days they expect higher cough).

In summary, CCM in the real world has moved cough
assessment from the qualitative to the quantitative realm.
It establishes objective baselines for individuals, captures
variability and patterns that short clinic visits cannot, and
helps align treatment with actual patient needs. It also
empowers patients with data that enables a more informed
and empowered conversation with health care providers.
These developments will only grow as smartphone and
wearable-based apps make coughomics accessible to broad
populations.

Future directions

The advent of CCM and “coughomics” is poised to
transform respiratory research and clinical care in several
ways. As technology and adoption advance, we anticipate:

Technical advances

Technology for CCM is rapidly being developed and
validated. Clinical studies to compare and contrast the
advantages and limitations of various devices, such as
watches, pendants, and adhesives, in terms of accuracy
and acceptability are needed. Progress is being made in
understanding when the device is being worn and analysis
of this data from clinical trials is providing insights into the
factors that impact adherence with monitoring. Clarifying
the ability of modern CCM technologies to distinguish
between the user’s and others’ coughs, and the implications
of this capability for device accuracy, will further
assist researchers in choosing between different CCM
technologies.

© AME Publishing Company.
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Cobort-specific studies and new disease applications

Thus far, much of the work has focused on chronic cough
and COPD, but there is great interest in applying cough
monitoring to other respiratory conditions. In particular,
idiopathic pulmonary fibrosis (IPF) is a condition where
cough is problematic and likely to be an informative
biomarker and needs to be more rigorously studied. Up
to 80% of IPF patients have a chronic dry cough that
significantly affects the patient’s quality of life. Furthermore,
cough frequency in IPF has been associated with disease
progression and even mortality—patients who cough more
have worse outcomes on average (41). In addition, cough
is a key symptom of uncontrolled asthma, and objective
monitoring might help detect early loss of control or assess
responses to asthma treatments.

Integration into telebealth and digital thevapeutics (DTx)

Continuous cough monitors are well-suited for integration
into the growing field of digital telehealth. We foresee cough
counting being incorporated into remote patient monitoring
programs for conditions like COPD, asthma, heart failure,
oncological therapy and post-surgery recovery. For instance,
a connected cough sensor could alert a telehealth nurse that a
COPD patient’s cough frequency has doubled from baseline,
prompting a check-in call or a telemedicine visit to adjust
therapy before a full-blown exacerbation occurs. Wearables
like smartwatches and earbuds are being developed with
microphones that could passively monitor cough in the
background (42), turning consumer devices into health
monitors. The transition this enables to proactive care could
reduce hospitalizations. This also aligns with trends towards
increased patient control of care as seen by some chronic
cough patients using monitoring to conduct “n-of-1” trials,
for example testing if a certain lozenge or breathing exercise
reduces their cough count. As these systems become more
user-friendly and validated, we predict they will become part
of routine care for chronic respiratory illnesses, similar to
how continuous glucose monitors are becoming the standard
in diabetes care.

Work is ongoing to transform CCM from a research tool
to an actual digital therapy. D'Tx has been developed for
many indications such as insomnia, diabetes and depression.
Because chronic cough is often a hypersensitivity condition
that is amenable to behavioral suppression therapy, it
is likely that integrating behavioral instructions and
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cough monitoring in digital interventions, delivered
via applications, could reduce cough (43-45). CCM is a
critical feature in such a DTx as it enables patients to view
their progress over time (likely improving adherence),
and underpins a “feedback loop” where treatment can be
tailored in real time according to a patient’s cough patterns.
However, further research is needed to define the impact
of real time feedback with acceptable rates of false positive
and negative coughs on the therapeutic value of such DTx.
Recently, Hyfe and Kyorin Pharmaceutical Co., Ltd.
announced a partnership to combine a digital curriculum
and monitoring as a DTx for refractory and UCC (46).
Such a DTx approach, for instance, via a smartphone app,
could be used as a standalone therapy or as prescription
drug use related software [PDURS (47)] to augment the
impact of an antitussive medication.

Public bealth surveillance and epidemiology

On a population level, CCM could become a novel tool for
public health surveillance of respiratory infections. Real-
time aggregation of cough data from many individuals can
potentially detect outbreaks or track disease prevalence.
Research in acoustic epidemiology has suggested that
monitoring trends in cough frequency (and even cough
sound characteristics) in a community might allow early
detection of infectious outbreaks (48). Another interesting
avenue is monitoring environmental and occupational
cough. By equipping workers in certain industries (miners,
farmers, 911 first responders, etc.) with cough monitors,
agencies could quantitatively assess exposure effects and
intervene earlier for lung health. Over years, these data
might reveal, for instance, that firefighters have subtle
increases in night-time cough after heavy smoke exposure,
correlating with developing bronchitis—information that
could inform health guidance and policies.

Refinement of cough biomarkers and omics integration

As coughomics matures, it will likely integrate with other
“omics” and biomarkers to provide a comprehensive
picture of disease. For instance, cough frequency might
be combined with sound analysis features (frequency
spectrum of cough sound, cough intensity) to create a
multidimensional cough profile. Early work has shown that
features of cough sound (e.g., audio frequency patterns)
might distinguish different etiologies. In the future, a
continuous monitor might not only count coughs but also
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classify them (this cough sounds like a dry cough vs. a wet
cough). This moves toward an era of diagnostic cough Al,
where cough patterns serve as a non-invasive diagnostic
aid. By combining cough data with genomic, proteomic,
or microbiome data (for example, correlating cough
trends with airway inflammatory biomarkers or sputum
microbiology), researchers can gain deeper insights into
disease mechanisms. Coughomics could also help endotype
chronic cough patients: some might have a “neurogenic”
profile (high cough frequency, normal lung function, high
cough reflex sensitivity) while others have an “inflammatory”
profile (moderate cough frequency but lots of sputum
and airway inflammation). This could guide whether
neuromodulators or anti-inflammatories are the better
treatment approach.

Regulatory approval and clinical adoption

For cough monitoring to truly become part of standard care
and drug development, formal regulatory pathways need to
be cleared. As of April 2025, no cough monitoring system
has FDA clearance specifically for cough counting (21).
However, efforts are underway: manufacturers are pursuing
FDA’s de novo device approval route for their cough-
counting algorithms. Key to regulatory approval will
be demonstrating clinical validity (that the cough count
correlates with human annotation) and safety (ensuring
data security and that the device doesn’t fail in a way that
harms patients). The field is likely following in the footsteps
of continuous glucose monitors or digital ECG patches,
which gained acceptance after robust trials. Future asthma
or COPD guidelines might include cough count as a
criterion for control or as a trigger for stepping up therapy
(“if cough frequency doubles from baseline, consider
therapy adjustment”). Another aspect is standardization:
international societies may put forth recommendations on
how to perform cough monitoring (minimum duration,
handling of data, definition of a cough event, etc.) so that
data are comparable across studies. The establishment of
reference ranges (normal cough counts by age, gender, etc.)
and minimally important differences (how much reduction
in cough count is clinically noticeable) are areas of active
research (49).

In summary, the future of coughomics is bright. We
anticipate an era where every cough tells a story—whether
it’s a warning of an asthma flare, a metric of a drug’ efficacy,
or a data point in a public health map. As technology
continues to improve the barrier to adoption will lower.
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Cough, once relegated to the background of clinical
observation, is now taking center stage as a rich source of
data—and CCM is the tool that makes it possible.

Conclusions

CCM is reshaping our understanding of cough in both
health and disease. By leveraging Al and ubiquitous sensing
devices, we can now objectively quantify cough frequency
and patterns over long periods, turning cough into a
precise clinical metric. This narrative review highlights
how CCM—the essence of “coughomics”—has advanced
cough science and patient care. Modern cough monitors
have demonstrated high accuracy in identifying coughs,
enabling their use as digital endpoints in clinical trials and
daily management. Across chronic respiratory diseases like
RCC, COPD, and bronchiectasis, continuous monitoring
has uncovered significant variability and provided novel
insights: we can measure the true impact of a chronic
cough, detect exacerbations early, and assess, in real time,
whether a treatment is reducing a patient’s cough burden.

Importantly, CCM is not just a research tool; it is steadily
moving into practical applications. Patients are beginning
to use cough apps to track their condition, and physician
scientists are testing how cough data can inform care
decisions. With further validation and eventual regulatory
approval, we are likely to see cough monitors integrated into
routine practice, similar to how ambulatory heart monitors
or glucose sensors are used today. The ability to monitor
cough continuously fills a longstanding gap in respiratory
medicine, where we have long relied on intermittent lung
function tests or qualitative history. Now, cough—one
of the body’s most vital protective mechanisms—can be
monitored as closely as heart rate or blood pressure.

In drug development, CCM is already accelerating
progress by providing objective, sensitive endpoints for new
therapies. For patients, this means new treatments can be
assessed more rigorously and brought to market with clear
evidence of benefit. In clinical care, patients with chronic
cough can have their condition quantified, helping to
validate their experience and tailor therapies (for example,
seeing improvement in numbers can encourage adherence
and persistence with a treatment plan).

In conclusion, CCM is transforming cough from a
subjective symptom into an objective vital sign. It enriches
clinical insight, guides therapeutic interventions, and
empowers both patients and providers with actionable data.
As technology, research, and clinical practice continue to
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converge in the realm of cough monitoring, we can expect
improved outcomes for patients suffering from cough and
a deeper understanding of the role cough plays in human
disease. Cough, often overlooked, is finally getting the
scientific attention it deserves—and continuous monitoring
is the key that has unlocked this new era of cough evaluation.
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