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ABSTRACT
Introduction Chronic obstructive pulmonary disease 
(COPD) is a leading cause of mortality in Europe; however, 
it is important to understand how clinical practice patterns 
differ between countries and how this might relate to 
disease outcomes, to identify ways of improving local 
disease management. We aimed to describe and compare 
the management of patients with COPD in the UK and 
France between 2008 and 2017.
Methods We used data from the Clinical Practice 
Research Datalink GOLD and Hospital Episode Statistics in 
the UK and the Echantillon Généraliste des Bénéficiaire in 
France to identify patients with COPD each year between 
2008 and 2017. We compared patient characteristics, 
all- cause mortality and COPD exacerbations each year 
between 2008 and 2017 for patients in the UK and France 
separately. Health care utilisation and COPD exacerbations 
in 2017 were compared between France and the UK using 
t- tests and χ2 tests.
Results Patients with COPD were similar in gender 
and comorbidities in both countries. Incidence of COPD 
exacerbations remained stable in the UK and France 
between 2007 and 2017. In 2017, the proportion of all- 
cause and COPD- related hospitalisations was greater in 
the UK than in France (43.9% vs 32.8% and 8.3% vs 4.9%, 
respectively; p<0.001) as was the proportion of patients 
visiting accident and emergency (A&E) (39.8% vs 16.2%, 
respectively; p<0.001). In addition, the mean length of stay 
in hospital for COPD- related causes was shorter in the UK 
than in France (6.2 days (SD 8.4) vs 10.5 days (SD 9.1), 
respectively; p<0.001).
Discussion Overall, UK patients were more likely to go 
to A&E, be hospitalised for COPD- related causes and 
stay in hospital for fewer days after being admitted for 
COPD- related reasons compared with patients in France, 
illustrating a difference in health- seeking behaviours and 
access to healthcare.

INTRODUCTION
Chronic obstructive pulmonary disease 
(COPD) is one of the leading causes of 
mortality and disability- adjusted life years 
globally and in Europe. However, differences 

in COPD- related mortality and hospitalisa-
tions exist between countries.1 The UK has 
one of the highest COPD mortality rates in 
Europe (236.0 deaths/100 000 in adults 
over 65 years) while France has one of the 
lowest (54.8/100 000).2 This may be due to 
various reasons, such as differences in quality 
of COPD diagnosis or management.3 4 Eval-
uating disease management strategies across 
countries will help understand practice 
patterns and how they might relate to disease 
outcomes.

Few studies using routinely collected deiden-
tified healthcare records have compared 
clinical outcomes across countries. One cross- 
national comparison of asthma management 
in France and the UK found differences 
in therapy use.5 Given the high prevalence 
of COPD and differences in COPD- related 
mortality in France and the UK, we aimed to 
describe and compare healthcare utilisation 
(HCU) and management of patients with 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Chronic obstructive pulmonary disease (COPD) is 
a leading cause of mortality in Europe, but little is 
known about how clinical practice patterns differ 
between counties and how this might be related to 
disease outcomes.

WHAT THIS STUDY ADDS
 ⇒ Our study found significant differences in COPD 
management between France and the UK.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Our study highlights the importance of understand-
ing healthcare systems in relation to study outcomes 
and how findings may differ due to differences in 
health- seeking access or behaviour, rather than the 
outcome itself.
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COPD in the UK and France each calendar year between 
2008 and 2017.

METHODS
Data sources
We conducted repetitive cross- sectional studies using 
the Clinical Practice Research Datalink (CPRD) GOLD 
linked to Hospital Episode Statistics in the UK, and 
the EGB (Echantillon Généraliste des Bénéficiaires) in 
France. We chose this study design to observe temporal 
trends at the population level in each country, rather 
than trends at the individual level.

CPRD GOLD is a primary care electronic healthcare 
record database that regularly collects data from general 
practices who agree to contribute and adds data to its ever- 
growing database. General practitioners (GPs) record 
patient information during a consultation through a 
software system that is used to create CPRD databases. 
General practices have the option to opt into the contri-
bution of data to CPRD whereas individual patients have 
the option to opt out. Data in CPRD GOLD are collected 
through a GP recording software system called Vision. 
As of February 2020, a total of 371 practices across the 
UK were currently contributing to CPRD GOLD, equiva-
lent to 4.1% of all practices in the UK.6 It is important to 
note that since 2014, many GPs have switched from using 
Vision software (that forms CPRD GOLD) to Emis soft-
ware (that forms CPRD’s second database CPRD Aurum). 
For this reason, absolute numbers of people included in 
CPRD GOLD has decreased substantially over the years. 
When compared with the 2011 census, patients included 
in CPRD GOLD were representative of the general UK 
population in terms of age, gender and ethnicity.7 8

EGB is a 1/97e random sample of the French health 
insurance reimbursement database, and is representative 
for the French population.9 The EGB records individual 
anonymous information from primary and secondary 
care. It contains: (a) characteristics (gender, month and 
year of birth, month and year of death if applicable); 
(b) all non- hospital reimbursed healthcare expenditures 
with date and code (visits and medical procedures, labo-
ratory tests, drugs and medical devices, but not the corre-
sponding medical indication or results); (c) hospital 
discharge summaries (International Classification of 
Diseases 10th Revision diagnoses codes for all medical, 
obstetric and surgery hospitalisations with the date and 
duration of hospitalisation, medical procedures, hospital 
department and cost coding system). Due to differences 
in databases, including global size, a significant differ-
ence in number of participants were included from each 
database.

Inclusion of patients with COPD
In each database patients with COPD were defined 
for each year (from 2008 to 2017) using the following 
two inclusion criteria: (1) patients hospitalised with 
COPD (online supplemental file p.7) or (2) patients 

who received long- acting bronchodilators (long- acting 
beta agonist (LABA), long- acting muscarinic antagonist 
(LAMA), long- acting beta agonist/inhaled corticosteroid 
(LABA/ICS), and LABA/LAMA fixed dose combina-
tions) over three consecutive quarters. In addition to 
this, patients were required to be older than 40 years 
old. Patients admitted to hospital for asthma 2 years prior 
to inclusion for that specific year and over the studied 
year were excluded. These definitions were based on 
previous literature.10–13 In the UK, patients with COPD 
were required to be current/ex- smokers and have a 
COPD diagnosis code (not available in France) based 
on previous validation of the identification of patients 
with COPD in CPRD GOLD.14 Patients in the UK were 
also required to be eligible for secondary care linkage on 
the years where they were selected for the cross- sectional 
study and to have a ‘last data collection date’ (if patients 
transferred out of the general practice or died) on or 
after the year of study.

Outcomes of interest
Age, gender, comorbidities (diabetes, anxiety, depres-
sion, cardiovascular disease (CVD), bronchiectasis and 
lung cancer), acute exacerbations of COPD (AECOPD) 
requiring hospitalisation and mortality were described 
each year in both countries using descriptive statis-
tics. Hospitalisations (all- cause, COPD- related and 
cardiovascular- related) and HCU (primary care, outpa-
tient and accident and emergency (A&E) visits) were 
described for the years 2008 and 2017. Exacerbations 
and HCU in 2017 were compared between the UK and 
France using χ2 tests and t- tests.

RESULTS
Between 13 939 and 40 938 patients with COPD were iden-
tified each year between 2008 and 2017 in the UK, and 
between 5 288 and 8 528 in France. Mean age each year 
varied from 70.9 (SD 10.8) to 71.5 (SD 10.8) in the UK 
and 65.8 (SD 13.1) to 66.8 (SD 12.9) in France. A similar 
proportion of men and women had COPD each year in 
both countries (online supplemental tables E1–E3). All- 
cause mortality remained consistent from 2008 to 2017 
but was higher in the UK (3.5% of patients in 2017 in the 
UK, 2.0% in France; see online supplemental table E3). 
The most common comorbidities in both countries were 
anxiety and depression, followed by diabetes and CVD 
(figure 1).

Exacerbations
Incidence of severe AECOPD requiring hospitalisation 
remained relatively stable in both France and the UK 
but it was consistently higher in the UK than France (in 
2017, 1 666 of 13 939 (12.0%) patients in the UK and 457 
of 8 528 (5.4%) in France) (online supplemental figure 
E1). While mean numbers of hospitalised exacerbations 
per patient between countries in 2017 was statistically 
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different (p<0.0001), the overall difference was small 
(table 1).

Hospitalisations
The percentages of all- cause hospitalisations increased 
between 2008 and 2017 in both countries, however, the 
increase was slightly greater in the UK (online supple-
mental figure E2). In 2017, the percentage of all- cause 
and COPD- related hospitalisations was greater in the 
UK than in France (table 2). A total of 6 121 of 13 393 
(43.9%) patients with COPD in 2017 in the UK were 
hospitalised for all- causes compared with 2 793 of 8528 

(32.8%) in France (p<0.0001). COPD specific hospi-
talisations occurred in 1 157 of 13 939 (8.3%) patients 
with COPD in the UK in 2017 but only in 420 of 8 528 
(4.9%) in France (p<0.0001). CVD specific hospitalisa-
tion occured in 149 of 13 939 (1.1%) patients with COPD 
in the UK in 2017 and in 36 of 8 528 (0.4%) in France 
(p<0.0001).

Mean length of all- cause hospital stays was similar in 
2017 between the UK and France (4.3 days (SD 8.1) in the 
UK vs 4.8 days (SD 7.4) in France; p<0.0001) but COPD- 
related hospital stays were shorter in the UK compared 
with France (6.2 days (SD 8.4) in the UK vs 10.5 days (SD 
9.1) in France; p<0.0001) and CVD- related hospital stays 
were longer (9.3 days (SD 11.3) in the UK vs 5.3 days (SD 
4.0) in France) (table 2 and online supplemental table 
E4). Interestingly, the mean number of all- cause, COPD 
and CVD- related hospitalisations was similar between 
countries, although statistically significant.

Healthcare visits
From 2008 to 2017 in the UK, the proportion of patients 
seen in respiratory outpatient clinics and visiting A&E 
increased from 9.8% to 13.9% and from 26.9% to 39.8%, 
respectively. In France, the proportion of patients seen 
in respiratory outpatient clinics decreased minorly from 
8.8% in 2008 to 7.3% in 2017 but A&E visits increased 
from 11.1% to 16.2%. While the number of patients 
visiting A&E increased in both countries, the increase 
from 2008 to 2017 was larger in the UK. Overall, the 

Figure 1 Comorbidities in chronic obstructive pulmonary disease patients in (A) the UK and (B) France.

Table 1 Difference in exacerbations requiring 
hospitalisation in 2017 in the UK and France

UK France P value

Number of patients 
experiencing a severe 
AECOPD (%)*

1666 (12.0) 457 (5.4) <0.0001

Mean number of severe 
AECOPD events per 
patient† (SD)

1.3 (0.7) 1.2 (0.5) <0.0001

*The denominator is the number of patients included for 
year 2017, that is, patients matching all inclusion criteria (UK 
n=13 939 and France n=8528).
†In patients with at least one exacerbation.
AECOPD, acute exacerbations of chronic obstructive pulmonary 
disease.
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proportion of patients visiting primary care in both coun-
tries remained similar in 2008 and 2017 (online supple-
mental figure E2).

In 2017, the proportion of patients visiting primary care 
was similar in France and the UK (8 226 of 8 528 (96.5) 
and 13 366 of 13 939 (95.9%), respectively). However, 
the proportion of patients seen in COPD- related outpa-
tient clinics and visiting A&E was higher in the UK than 
in France; 1 400 of 13 939 (13.9%) patients in the UK 
compared with 619 of 8 528 (7.3%) in France were seen 
in COPD- related outpatient clinics and 5 546 of 13 939 
(39.8%) of patients in the UK compared with 1 378 of 
8 528 (16.2%) in France visiting A&E (table 2). Mean 
numbers of primary care visits, outpatient appointments 
and A&E visits per patient were also higher in the UK 
than in France (table 2 and online supplemental table 
E4).

DISCUSSION
Our study was the first to compare patients with COPD in 
the UK and France with regards to hospitalised exacerba-
tions of COPD and HCU. Overall, we found that signif-
icant differences in COPD management exist between 
France and the UK. Firstly, while patients with COPD 
in the UK and France had similar characteristics, UK 
patients with COPD were more likely to be hospitalised 
for any cause as well as COPD- specific causes, including 
for exacerbations of COPD, than patients in France. 
Secondly, the mean length of time in hospital for a COPD 
event was shorter in patients with COPD in the UK than 

in France. Thirdly, patients in the UK were more likely to 
visit A&E and visit respiratory- related outpatient clinics 
than French patients and a similar proportion of patients 
in both countries visited primary care.

One main reason for the differences in outcome 
events is likely be due to differences in health seeking 
behaviours in the UK and in France. The longer length 
of hospital stays in France might be due to long waiting 
lists for respiratory rehabilitation centres. Therefore, 
patients who are hospitalised might be kept in hospital 
for longer before being discharged for rehabilitation. 
This phenomenon, however, is not seen in the UK and 
could explain the differences seen in lengths of hospital 
stays. On the other hand, it could also suggest that 
patients hospitalised for COPD in the UK are less severe 
than those in France. Alternatively, patients in the UK 
might be more likely to seek help from secondary care 
services prior to visiting their GP, and therefore have 
less severe disease than patients admitted to hospitals 
in France. This is in line with previous studies showing 
that the number of people attending primary care fell 
by 27.5% between 2012 and 2017 in the UK.15 The UK 
also has one of the lowest numbers of GPs per 100 000 
inhabitants in Europe. In 2014, there were on average 
80.1 GPs per 100 000 inhabitants whereas in France this 
figure was 159.8/100 000 inhabitants.16 While we did 
not observe a decline in the proportion of patients with 
COPD attending primary care in our study, we did see an 
increase in the number of people admitted to A&E which 
increased from 26.9% to 39.8% from 2008 to 2017 in the 

Table 2 Healthcare utilisation in 2017 in patients with COPD identified in the UK and France

Type of healthcare utilisation UK France P value

All- cause hospitalisations Number of patients (%) 6121 (43.9) 2793 (32.8) <0.0001

Mean numbers of stays* (SD) 2.7 (6.2) 2.7 (5.9) 1.00

Mean number of days in hospital* (SD) 4.3 (8.1) 4.8 (7.4) <0.0001

COPD- related hospitalisations Number of patients (%) 1157 (8.3) 420 (4.9) <0.0001

Mean numbers of hospital stays* (SD) 1.5 (1.2) 1.4 (1.0) <0.0001

Mean number of days in hospital* (SD) 6.2 (8.4) 10.5 (9.1) <0.0001

CVD- related hospitalisations Number of patients (%) 149 (1.1) 36 (0.4) <0.0001

Mean numbers of hospital stays* (SD) 1.2 (0.5) 1.3 (0.6) <0.0001

Mean number of days in hospital* (SD) 9.3 (11.3) 5.3 (4.0) <0.0001

GP visits Number of patients (%) 13 366 (95.9) 8226 (96.5) 0.032

Mean number of visits* (SD) 14.8 (11.7) 8.2 (6.1) <0.0001

Respiratory- related OP 
appointments

Number of patients (%) 1400 (13.9) 619 (7.3) <0.0001

Mean number of visits* (SD) 3.1 (3.5) 1.8 (2.7) <0.0001

A&E visits Number of patients (%) 5546 (39.8) 1378 (16.2) <0.0001

Mean number of visits* (SD) 2.3 (2.5) 1.4 (0.9) <0.0001

The denominator is the number of patients included for year 2017, that is, patients matching all inclusion criteria (UK n=13 939 and France 
n=8528).
*In patients with at least one visit.
A&E, accident and emergency; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; GP, general practitioner; OP, 
outpatient.
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UK. This is in line with the literature which shows that 
the number of A&E admissions in the general popula-
tion in the UK rose by 28% from 2011 to 2019.17 A small 
increase in the number of people admitted to A&E was 
seen in France which is in line with previous literature 
that showed that in people with asthma, the proportion 
of patients who visited a hospital practitioner increased 
from 31.6% in 2009 to 37.8% in 2016.18 Overall, the 
higher proportion of patients hospitalised in our study 
is consistent with previous literature that showed that 
COPD hospitalisation rate in the UK was 155.6/100 000 
compared with 93.7/100 000 in France.19 Our findings 
also suggest that future definitions of hospitalisations 
may need to be expanded to include other aspects of 
disease severity than healthcare usage.

We also found that all- cause mortality was higher in the 
UK COPD population than in France. The UK has one 
of the highest COPD mortality rates in Europe, possibly 
due to differences in tobacco legacy, air pollution and 
diet.20 The higher proportion of patients dying from any 
cause in the UK is consistent with previous literature that 
showed that age- standardised all- cause mortality rate in 
the UK was 25.9/100 000 compared with 6.9/100 000 
in France in people with COPD.19 We could not identify 
substantial differences in patients’ characteristics thus, 
the difference observed in mortality may be partly due to 
a higher all- cause mortality rate in the UK compared with 
France (790 vs 750/100 000 in 2015).21

One limitation is that prescriptions or dispensing 
and/or hospitalisations were used to define variables to 
align definitions between the two different databases. 
Diagnoses made in primary care in the UK were not 
used and could have biased results. For example, CVD 
was based on hospitalisations, not primary care diag-
noses, and results should be interpreted accordingly. 
In addition, it is important to highlight the decreasing 
number of patients in CPRD GOLD. This is due to prac-
tices switching from Vision software, which contributes 
to CPRD GOLD, to using EMIS software, which contrib-
utes to CPRD Aurum. For this study, we only used CPRD 
GOLD however the proportion of patients meeting the 
inclusion criteria each year remained consistent (from 
1.1% to 1.6%), which was also seen in the French data. It 
should also be noted that CPRD GOLD is a larger data-
base than the EGB which is why a larger population of 
patients with COPD were included each year compared 
with the population in France. While absolute numbers 
of patients with COPD differed between databases, a 
similar proportion of patients with COPD were identi-
fied each year in France and the UK. In the UK, patients 
were additionally required to have a clinical diagnosis 
of COPD and have current or ex- smoking status. This is 
based on a validated algorithm of determining patients 
with COPD in CPRD GOLD and due to data availability 
limitations.14 While this algorithm would improve the 
certainty of including patients with COPD, rather than 
patients with asthma, for example, it does limit the 
comparability of findings with patients identified in the 

EGB data. Despite this, our previous work shows that only 
7.3% of patients with a clinical diagnosis of COPD were 
never smokers in a CPRD GOLD COPD cohort in the UK 
and we believe that patients hospitalised for COPD or on 
long- term COPD therapy would have also been given a 
COPD diagnosis in primary care in France.22

CONCLUSION
Our study not only highlights the importance of under-
standing healthcare systems in relation to study outcomes 
but helps to contextualise data from cross- country obser-
vational studies; it should be considered that findings 
may differ due to differences in health- seeking access or 
behaviour, rather than the outcome itself. This is espe-
cially important in studies where outcomes are identified 
based on healthcare use, such as COPD exacerbations.
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