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ABSTRACT
Objective  Chronic cough (CC) is a debilitating respiratory 
symptom, now increasingly recognised as a discrete 
disease entity. This study evaluated the burden of CC in a 
primary care setting.
Design  Cross-sectional, retrospective cohort study.
Setting  Discover dataset from North West London, which 
links coded data from primary and secondary care. The 
index date depicted CC persisting for ≥8 weeks and was 
taken as a surrogate for date of CC diagnosis.
Participants  Data were extracted for individuals aged 
≥18 years with a cough persisting ≥8 weeks or cough 
remedy prescription, between Jan 2015 and Sep 2019.
Main outcome measures  Demographic characteristics, 
comorbidities and service utilisation cost, including 
investigations performed and treatments prescribed were 
determined.
Results  CC was identified in 43 453 patients from a 
total cohort of 2 109 430 (2%). Median (IQR) age was 
64 years (41–87). Among the cohort, 31% had no recorded 
comorbidities, 26% had been given a diagnosis of asthma, 
17% chronic obstructive pulmonary disease, 12% rhinitis 
and 15% reflux. Prevalence of CC was greater in women 
(57%) and highest in the 65–74 year age range. There was 
an increase in the number of all investigations performed 
in the 12 months before and after the index date of CC 
diagnosis, and in particular for primary care chest X-ray 
and spirometry which increased from 6535 to 12 880 and 
from 5791 to 8720, respectively. This was accompanied by 
an increase in CC-associated healthcare utilisation costs.
Conclusion  One-third of individuals had CC in the 
absence of associated comorbidities, highlighting the 
importance of recognising CC as a condition in its own 
right. Overall outpatient costs increased in the year 
after the CC index date for all comorbidities, but varied 
significantly with age. Linked primary-care datasets may 
enable earlier detection of individuals with CC for specialist 
clinic referral and targeted treatment.

INTRODUCTION
Chronic cough (CC), defined as a cough with 
a duration of ≥8 weeks in adults, is a debili-
tating and pervasive symptom with a delete-
rious impact on quality of life.1 2 Historically, 
CC has been considered to be and assessed 
almost exclusively as the component of a 
potential serious disease process, such as 
thoracic malignancy, or as part of a symptom 
complex arising from an undertreated or 

unrecognised underlying respiratory disease, 
such as asthma or chronic obstructive pulmo-
nary disease (COPD), gastro-oesophageal 
reflux disease (GORD) or nasal disease.3 
These algorithms were subsequently updated 
in a later study, which confirmed the concepts 
for diagnosing CC were still appropriate.4 
More recently, however, CC is becoming 
increasingly recognised to exist as a discrete 
‘disease’ entity.5 Potential underlying pathol-
ogies may involve disordered neural sensi-
tivity,6 7 a disbalance of peripheral activation, 
or altered central cough control.8

Accordingly, it is recognised that individ-
uals with CC frequently describe neurogenic 
features such as hypertussia and alotussia, and 
these features are akin to symptoms described 
in other neural hypersensitivity disorders 
such as diabetic neuropathy.9 Indeed, this 
improved recognition of CC as a hypersensi-
tive or neural-based process has driven devel-
opment of targetted non-pharmacological 
(eg, speech and language therapy targeting 
cough suppression) and pharmacological 
therapies (eg, P2X3 inhibition10 11) now in 
various stages of development.12

To date, there are only limited data avail-
able describing the epidemiology, character-
istics and comorbid factors of individuals with 
CC in the general population. A 2015 system-
atic review and meta-analysis to estimate the 

Strengths and limitations of this study

	► This study provided a whole system view of the 
patient journey throughout their medical care, and 
enabled a direct assessment of chronic cough on 
healthcare utilisation and quantification of the asso-
ciated economic cost.

	► It also estimated annual costs of treating chronic 
cough alone and with comorbid conditions.

	► The data provide an important snapshot of how 
chronic cough is managed, without formal diagno-
sis, in current UK general practice.

	► The study may have been limited by the quality of 
routinely entered data, which is dependent on accu-
rate coding by clinicians.
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epidemiological burden of CC in general adult popu-
lations reported a high global prevalence of 9.6%.13 
However, the authors acknowledged that more than 80% 
of the included studies were not primarily focused on 
CC and 19 different definitions were used. The reported 
prevalence rates for CC in the UK vary widely. In the 
UK, a questionnaire-based survey by Cullinan, with clin-
ical investigations performed in a sample of those inter-
viewed, reported that 14.1% of men and 10.1% of women 
reported a cough that affected them every day, or for at 
least 6 months.14 In 2006, a primary care-based study esti-
mated CC prevalence to be approximately 12%, based 
on a random sample of individuals from 36 UK general 
practices.15 More recently, a retrospective cohort study 
conducted using primary care data from the UK Clin-
ical Practice Research Datalink (CPRD GOLD), which 
included records for over 198 000 individuals with coding-
based CC identification criteria, reported a much lower 
annual prevalence of 0.2% for probable CC and 1.2% for 
possible CC.16 There thus remains a degree of disparity 
and uncertainty regarding the community frequency 
of CC and other characteristics, such as demographics, 
referral patterns and cost of treatment.

Discover consists of a longitudinal North West London 
(NWL) dataset, covering linked coded primary care, 
secondary care, acute, mental health, community health 
and social care records for over 2.5 million individuals 
who live and are registered with a General Practitioner 
(GP) in NWL. It is fed by data from over 400 provider 
organisations including 360 GP practices, 2 mental 
health and 2 community trusts and all acute providers 
attended by NWL inhabitants.17 The aim of this cross-
sectional primary-care based evaluation study was to use 
this comprehensive dataset to explore and describe the 
demographic characteristics, comorbidities and assess-
ment pathway of a NWL CC cohort, described by age cate-
gories, and to evaluate cost associated with this condition.

METHODOLOGY
Data source: Discover dataset
This cross-sectional, retrospective cohort study extracted 
data from the Discover dataset, which uses the Whole 
System Integrated Care database in a deidentified form, 
and is geographically located in the NWL region. The 
coded data from primary and secondary care are linked 
to create a single, integrated record for each individual. 
It covers prescriptions and events including inpatient, 
outpatient, Accident and Emergency/Emergency Depart-
ment (A&E/ED) activity, diagnosis and investigation 
codes. The primary care dataset contains data on patient 
demographics, medical history, consultations, referrals, 
prescriptions and test results.

Patient and public involvement
This was a deidentified dataset analysis and as such there 
was no direct patient involvement.

Study subjects
Over the period 1 January 2015–30 September 2019, 
adults ≥18 years of age in the Discover dataset with CC 
were identified. Patients with CC were defined as those 
with two or more recorded consultations coded as 
‘cough-related’ persisting for at least 8 weeks, and this 
definition was unchanged throughout the study. Primary 
and secondary care data became linked to the Discover 
dataset from 2015, hence the choice to use 2015–2019 
for the study period. The point in time/date (visit 2, the 
index date) was defined as a surrogate for the date of CC 
diagnosis, when the subject first met the criterion for CC 
(ie, persisting for at least 8 weeks).

Study design
One hundred and ninety primary care data entry codes 
for cough (online supplemental document 1) and 
secondary care ICD-10 code entries, and/or a prescrip-
tion for a remedy that contained a component that is only 
used in the treatment of cough were used to identify the 
CC cohort. At least one of the cough coded entries had to 
be present at both the first and second visits. To charac-
terise the interaction with comorbidities and to determine 
the CC cases likely to lead to higher NHS service utilisa-
tion, data on four associated GP-diagnosed comorbidities 
(asthma, COPD, rhinitis and reflux), smoking status, ACE 
inhibitor prescriptions, investigations and outpatient 
costs were extracted for a 12-month period prior to the 
index date and a 12-month period after the index date 
(after CC diagnosis) (figure 1). Treatments presumed to 
have been administered for CC (eg, cough suppressants, 
demulcents and expectorants) and antibiotics for respi-
ratory tract infections were identified and their prescrip-
tion before and after the index date was described.

Cost of CC was evaluated by determining the primary 
care and outpatient appointments and investigations 
(chest X-ray, CT scan, spirometry) at 2019 cost tariff. 
Costs did not include prescription or inpatient care 
associated costs. For details on cost calculations, refer to 
online supplemental document 2. Inpatient episodes and 
costs were excluded because the Discover dataset only has 
access to the final International Classification of Diseases, 
Tenth Revision (ICD-10) coded discharge diagnosis and 
not whether CC was the reason for the admission.

Statistical analyses
Data were reported using descriptive statistics as median 
(IQR) unless otherwise stated. No further detailed statis-
tical analyses were carried out. The costs of treating indi-
viduals with CC, and mean per patient and total costs of 
treating individuals with CC, by year, were derived.

RESULTS
Prevalence and characteristics of CC
Data were successfully extracted from 350 GP practices, 
covering a total of 2 109 430 individuals, and identifying 
a cohort of 43 453 from 2 109 430 (2%) adults >18 years 
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(24 565 (57%) women) with CC. The median (IQR) age 
of individuals was 64 years (41-87) and the 65–74 year age 
range had the highest proportion of individuals with CC 
within the total CC cohort (table 1, figure 2); only 6755 
(15.5%) individuals were aged under 40 years old.

A total of 6335 (14.6%) individuals were recorded as 
being prescribed an ACE inhibitor before the index date. 
Smoking status was only retrievable for 44.2% of the CC 
cohort; however, overall 22.3% of indiviuals with CC were 
current smokers, 18.8% previous smokers and 3.1% non-
smokers. Of the CC cohort, 34.3% were classified by body 
mass index (BMI) as overweight (BMI ≥25 to <30 kg/m2), 
27.3% were obese (BMI ≥30 to <40 kg/m2), and 4.4% 
severely obese (BMI ≥40 kg/m2).

CC-associated comorbidities
At least one CC-associated comorbid condition was noted 
in 30 102 (68%) individuals (table 1). During the study 
period, a diagnosis of asthma was coded in the records of 
11 435 (26%), COPD in 7509 (17%), reflux in 6354 (15%) 
and rhinitis in 5111 (12%) (table 1). The proportion of 
individuals with one of these comorbidities increased 
gradually with age from around 50% at age 18–24 years to 
around 75% at age 65–69 years (figure 3). The exception 
was rhinitis, where the proportion was highest in younger 
individuals (<45 years) and then started to decline in 
middle age and thereafter (table  1, figure  3). Of these 
comorbidities, all were greater in current smokers or 
previous smokers compared with non-smokers, and 
previous smokers had only slightly fewer comorbidities 
than current smokers.

Time from first GP appointment for CC to first referral for an 
outpatient appointment and time to outpatient appointment 
and investigations
The median (IQR) delay from the index date of diag-
nosed CC to a referral for an outpatient appointment 
was 4.0 (1.0–6.0) months for respiratory medicine, 5.0 
(1.0–6.0) months for Ear Nose and Throat Disorders 
(ENT), and 5.0 (2.0–5.0) months for gastroenterology, 
with an overall median delay of 4.0 (1.0–6.0) months. 
The median (IQR) delays between index date and first 

outpatient appointment were 6.0 (3.0–9.0), 7.0 (4.0–9.0) 
and 7.0 (4.0–9.0) months, for respiratory medicine, ENT 
and gastroenterology, respectively, with an overall median 
delay of 6 (4.0–9.0) months.

In the CC cohort, there was an increase in the number 
of all investigations performed in the 12 months after the 
CC index date. Increases in primary care chest X-ray (from 
6535 to 12 880, 49% increase), and primary care spirom-
etry (from 5791 to 8720, 34% increase) were observed in 
the year after a CC diagnosis. In the CC cohort, outpa-
tient spirometry investigations rose from a total of 486 
investigations in the year before a CC diagnosis to 1093 in 
the year after, an increase of 56%.

A delay of 8 (3–18) months was noted between the 
CC index date and day of first spirometry carried out in 
primary care; the delay between the CC index date and 
first secondary care spirometry was even longer at 17 
(8–31) months.

CC-associated healthcare utilisation costs
For all comorbidities, outpatient costs per patient per 
year (ppy) for treatments prescribed and investigations 
were greater after the CC index date than before. Cough-
associated outpatient ppy costs were highest for reflux. 
CC with comorbid asthma and COPD had the second 
highest costs ppy, followed by smoking and rhinitis 
(figure  4, online supplemental tables 1-5). Outpatient 
costs were also greater after the CC index date in those 
with CC without any comorbidities; however, these costs 
were lower in those without than in those with CC and 
comorbid conditions (figure 4).

Costs ppy increased with age both in the 12 months 
before and 12 months after the CC index date, but for 
each age category the costs were again considerably 
greater in the year after the index date than before.

Outpatient costs were also examined in smokers before 
and after the CC index date. The highest increase in costs 
(39%) due to cough was in the 50–54 year age group; an 
increase of £223 ppy.

Figure 1  Illustration of point at ‘2nd Visit’ where chronic cough was defined in the study. Chronic cough was diagnosed once 
there were two or more recorded consultations coded as ‘cough-related’ persisting for at least 8 weeks. At least one of the 
cough coded entries had to be present at both the first and second visits.
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Treatments
At least one prescription for an antibiotic was issued for 
24 592 (56.6%) individuals in the CC cohort over the study 
period. However, nearly two-thirds of the CC cohort (27 
501 (63%)) had not been prescribed any cough remedy. 
The most commonly prescribed classes of antibiotic were 
from the penicillin class, which comprised 44.3% of anti-
biotic prescriptions. A prescription for morphine that 
might have been used to treat cough was issued for 601 
(1.4%) individuals.

DISCUSSION
In this large UK primary care dataset study, CC was present 
in approximately 2% of adults, and most frequently 
reported in women and in the 65–74 year age range. 
These findings provide further insight regarding the 
epidemiology of CC in the community and broadly align 
with the characteristics of patients attending specialist 
cough clinics in the UK18; that is, indicating a preponder-
ance of CC in later-middle aged women.19

In the assessment of CC, several causative or poten-
tially related clinical issues are commonly considered 
in the diagnostic and therapeutic workup. Accordingly, 
we found that two-thirds of individuals with CC in this 
study were listed as having comorbid conditions on 
their medical record; the most common being asthma 

(26.3%), followed by COPD (17.3%), reflux (14.6%) and 
rhinitis (11.8%). We also found ACE inhibitor prescrip-
tion reported in approximately 15% and this is clearly a 
potentially relevant factor in precipitating CC in some.20 
These findings align with prior published work in this 
field16 21 22 and reaffirm the challenge of deciphering the 
relationship between CC arising as a manifestation of 
undertreated disease versus coexisting cough hypersen-
sitivity or indeed misdiagnosis. Regardless, the subgroup 
of individuals with CC without any listed comorbidities, 
substantially comprised a third of the current study popu-
lation (ie, CC arising alone represented 0.6% of overall 
population), supporting the assertion that CC appears 
to arise in the absence of coexisting symptoms driving 
an alternative diagnosis. Potential mechanisms include 
disordered neural sensitivity,6 7 as well as an imbalance of 
peripheral activation and central control of cough.8 This 
may occur because of increased exposure of the sensory 
nerve terminals to inflammatory mediators, chemical irri-
tants or excess mucus, or because of changes in the excit-
ability of neuronal pathways that may affect airway sensory 
nerves and/or their central nervous system connections.8

The most comparable dataset to this study is that of the 
recently published CPRD-GOLD study.16 Holden et al eval-
uated 150 231 adults using a broader representation of 
a UK-based primary care population, but also reporting 

Figure 2  Chronic cough cohort by age and gender. Median (IQR) age was 65 (49–77) years for men and 62 (46–75) years for 
women.

Figure 3  Chronic cough cohort by age and comorbidities.
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acute cough events. They found a lower prevalence esti-
mate of probable CC (0.18%), but a roughly similar prev-
alence using an overall process-specific definition (1.2%). 
The patient demographic and baseline characteristics 
were also similar to the current study in terms of age (61 
and 67 years in probable and possible CC groups, respec-
tively, vs 64 years in current study), proportion of women 
(56% and 61% in probable and possible CC groups, 
respectively, vs 57%), and ACE inhibitor exposure (11.5% 
vs 14.6%). It is unclear why the prevalence of CC reported 
in both of these UK-based primary care dataset studies 
differs in comparison with the questionnaire study by 
Cullinan in which 14.1% of men and 10.1% of women 
reported CC,14 but a potential explanation relates to the 
CC definitions and age inclusion criteria used.

As in the study by Holden et al16 we found a high propor-
tion (one in five) of individuals with CC were either 
current or ex-smokers. In comparison, UK national data 
indicate that in 2019 the proportion of current smokers 
aged ≥18 years was 14.1%.23 Smoking is a risk factor for 
diverse respiratory as well as other diseases, and comorbid 

conditions, and has been shown to adversely affect treat-
ment efficacy in previous studies of CC.24 25 It is also a 
relevant factor in promoting attendance for primary 
care review. Our findings also align with respect to the 
finding that individuals with CC are frequently referred 
to a wide range of secondary care specialists and undergo 
multiple investigations.26 Whether CC-associated costs 
are increased by the presence of comorbid conditions 
could not be determined in this study. However, repeated 
trials of treatment and diagnostics in people suffering 
from ongoing symptoms of CC are likely to contribute to 
increased outpatient costs. For each comorbidity, outpa-
tient costs were greater after the CC index date than 
before. Costs peaked at around 70–85 years of age and 
were higher for individuals with COPD or GORD than 
rhinitis.

Over half the CC cohort (56.6%) was issued at least one 
prescription for an antibiotic. Again this broadly aligns 
with other studies evaluating pathways of care for CC 
in primary care.16 The prescription of antibiotics where 
there is uncertainty over whether a bacterial infection is 

Figure 4  Costs per patient per year in those subjects with chronic cough without and with comorbidities before and after 
chronic cough index date. COPD, chronic obstructive pulmonary disease.
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present is costly and can lead to antibiotic resistance. This 
reaffirms a need for improved access to diagnostic investi-
gational pathways that can confirm or refute the presence 
of bacterial infection, as a key component of improved 
antibiotic stewardship. The proportion receiving prescrip-
tions for cough remedies was relatively low, but this is not 
unexpected as it is customary for individuals in the UK to 
be directed to buy these over the counter.

We have demonstrated increased outpatient costs 
following the index date for CC diagnosis in individuals 
with a range of common CC-associated comorbidities. 
There is also evidence that the presence of comorbid CC 
indicates a more severe form of the comorbid disease. A 
comparison of individuals with asthma with and without 
CC among 14 740 adults from the Copenhagen General 
Population Study found that those with CC suffered 
from more severe respiratory symptoms, greater health-
care utilisation, lower lung function and higher levels 
of systemic inflammatory biomarkers.27 Using the same 
database, comorbid CC was also associated in individ-
uals with COPD, with more respiratory symptoms and 
healthcare utilisation (≥3 outpatient visits during the 
past 12 months), lower lung function and increased 
inflammation.28

It was not possible to ascertain whether individuals with 
a comorbidity incurred increased costs after the index 
date due to chronic refractory cough unrelated to the 
comorbid condition,5 or whether the comorbidity was 
undertreated in this population. Similar findings have 
been reported in studies evaluating the economic costs 
of asthma, which reported that those subjects with severe 
or poorly controlled asthma were responsible for a large 
proportion of the costs.29 30

Strengths and limitations
The dataset used in this study provided a whole system 
view of the patient journey throughout their medical care, 
and enabled a direct assessment of CC on healthcare utili-
sation and quantification of the associated economic cost 
(via access to accurate commissioner’s costs at patient 
level). It also provided an estimate of annual costs of 
treating CC alone and with comorbid conditions.

This study, as in the case of other dataset studies, was 
limited by the quality of routinely entered data which 
is dependent on accurate coding by clinicians. General 
practitioner’s may use free text entries which cannot 
be extracted into the dataset, or a variety of symptom-
driven coded data entry, with or without the use of stan-
dardised templates, and furthermore, they may not use 
specific diagnostic codes (see online supplemental docu-
ment 1). We acknowledge that the nature of the analysis 
undertaken did not permit interrogation of the validity 
or robustness of a listed diagnosis and thus although 
‘doctor diagnosed asthma’ for example may be listed as 
a ‘co-morbidity’, the basis for this diagnosis may not have 
been underpinned by objective confirmatory tests, and in 
some cases may have been based on the presence of CC. 
Some comorbidities are hard to detect and and it can be 

difficult to determine which came first, the comorbidity 
or the CC. The primary care records, which are contem-
poraneous, provide the ability to determine which came 
first, but these were not included in the current analysis. 
A further limitation of this study is that the frequency of 
cough codes between the first and second visits was not 
collected. The number of individuals excluded from the 
study due to missing coding is not quantifiable. Individ-
uals with repeated acute cough episodes may be classified 
using data entry codes as having CC instead of recurrent 
cough in error or vice versa. A patient and/or a general 
practice may also ‘opt out’ or ‘dissent’ from sharing data 
across any care setting, meaning that no data will appear 
for those individuals in the extracted data.

The Discover dataset covers a diverse NWL popula-
tion, but may not be generalisable to the rest of the UK. 
Resource utilisation presented in this study reflects United 
Kingdom National Health Service (NHS) resources as 
determined by the commissioner’s referral policies and 
pricing and does not include the true cost of provision 
of primary care services, the cost to individuals or private 
healthcare costs and therefore the entire economic 
burden of the disease is not completely described in this 
research. Nevertheless, the data provide an important 
snapshot of how CC is managed, without formal diagnosis, 
in current UK general practice. For the two-thirds of indi-
viduals in this cohort presenting with one or more CC-as-
sociated comorbidities, efforts are required to determine 
whether the CC is a manifestation of undertreatment of 
the comorbid condition and/or due to hypersensitivity. 
Analysis of the extent to which chronic comorbidities 
were optimally treated was beyond the scope of this study, 
but is an important topic for future research.

Conclusion
In this cross-sectional primary-care based evaluation, CC 
was present in 2% of adults, contributing to considerable 
morbidity and health economic burden. One-third of 
individuals had ongoing CC symptoms in the absence of 
associated comorbidities. It is unclear whether the CC in 
the other two thirds was due entirely to their diseases or 
exaggerated by underlying hypersensitive cough. In line 
with the latest European Respiratory Society guidelines 
on the diagnosis and treatment of CC,5 efforts should 
be directed towards recognition of CC as a condition 
in its own right with different phenotypes (asthmatic/
eosinophilic cough, reflux cough, upper airways cough 
syndrome and iatrogenic cough). Management should 
be based on a combination approach of selected diag-
nostic testing and empirical trials of treatment. Resource 
is required to better characterise optimal intervention 
strategies to improve care and for appropriate allocation 
of resources for individuals including specialist clinic 
referral and targeted treatment.
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