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BACKGROUND
Chronic obstructive pulmonary disease (COPD) is an important
cause of morbidity and mortality with high social and
economic costs. The prevalence of COPD has been reported to
vary between 6 and 26.1% worldwide.1 COPD has also been
associated with a high prevalence of one or more comorbid
conditions, which have an impact on health status and
mortality.2–5 Although several diseases have been studied as
COPD comorbidities6,7 few studies have looked at the issue of
multimorbidity in COPD.8–10

COPD, like other chronic disorders, has been associated with
comorbidities that increase in number and severity with age, and
are more prevalent among deprived social groups.5,8

There is evidence that comorbidities increase the risk for
exacerbations, reduce health status, and increase the risk of
mortality.5,8 COPD guidelines (e.g., GOLD recommendations)
still consider the diagnosis and management of comorbidities
from an individual disease point of view.11 Consequently,
health services focus on individual diseases rather than
multimorbidity.10–13 A better knowledge of the prevalence and
impact of multimorbidity facing COPD patients in primary
care would help to evaluate whether a different approach
(i.e., multimorbidity) should be taken.
Research on the prevalence of comorbidities among patients

with COPD and their impact on health status in primary care
patients is scarce. Most studies that evaluated the spectrum and
prevalence of comorbidities affecting COPD patients have been
conducted in secondary care settings. For example, Divo et al.4

found a relationship between comorbidities and the risk of death
over 51 months. Anxiety, cancers, and heart diseases are among
the most significant comorbid diseases associated with COPD
mortality risk in secondary care settings.4 Increasing knowledge
about COPD comorbidities in primary care is essential for the
development of better intervention strategies and for reframing
clinical guidelines.
This is a unique opportunity to evaluate the impact of individual

comorbidities and multimorbidity on COPD patients in primary
care in different settings.

AIMS
To determine the prevalence of comorbid conditions in COPD
patients, and to assess their association on the health status and
on COPD symptoms in primary care patients in a range of settings
across Europe. This study will address the following research
questions:

1. What is the prevalence of comorbid conditions in COPD
patients in real-life primary care?

2. Is there an association of one or more comorbid conditions
with health status and with COPD symptoms in different
primary care cohorts?

METHODS
Design
The study involves a cross-sectional analysis of primary care data
sets from different countries across Europe. At least eight data sets
will be included in the analysis.

Inclusion/exclusion criteria
Members of the UNLOCK Group of the International Primary Care
Respiratory Group (IPCRG)14 with cross-sectional data from
primary care settings15,16 will be invited to participate in the
study. Data sets will be eligible for inclusion if they are broadly
representative of the primary care settings of the community of
origin and include the required variables (see below). Patients
should have a general practitioner (GP) diagnosis of COPD.

Data collection
Required data variables for participation include the following:

● Age
● Gender
● Lung function (i.e., forced expiratory volume in one second

(FEV1) (% of predicted) and FEV1/FVC (forced vital capacity)-
ratio), if available
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● COPD disease-specific health status assessed by the Clinical
COPD Questionnaire (CCQ)17 and/or by the COPD Assessment
Test (CAT)18

● Medical Research Council (MRC) dyspnoea scale19

● Body mass index
● Smoking status (never, ex-smoker, and current)
● Educational level as a proxy for socio-economic status
● Data on comorbidities

1. Heart failure, ischaemic heart disease (or ‘heart disease’)
2. Hypertension
3. Diabetes
4. Depression
5. Asthma
6. If available: osteoporosis, anxiety, sleep apnoea, rheumatic

disease, cancer, rhinitis, stroke, dementia, and anaemia.

Data may be collected in various ways and will be clearly
reported and accounted for in the analyses, if appropriate.

Primary outcome
The primary outcome will be COPD disease-specific health status
assessed using the CCQ and/or CAT.

Data analysis
The cohorts are derived from heterogeneous settings and
countries, and therefore the data sets will not be combined, but
the results will be analysed and presented separately. Data will
initially be presented using descriptive statistics with graphical
display. Missing values will be identified and excluded from the
analysis with pairwise deletion. Differences between groups
(based on the number of comorbid conditions) in health status
measures (CCQ and/or CAT) and in COPD symptoms measure
(MRC score) will be tested with factorial analysis of covariance
(ANCOVA) models adjusting for important potential confounders
(e.g., age, sex, smoking status, and disease severity). Estimated
marginal means will be compared across data sets.
The χ2-test will be used to analyse differences in the prevalence

of comorbidities. Predictive associations between variables will be
studied with binary logistic regression models, and odds ratios
and respective confidence intervals (e.g., 95%) will be reported.
Statistical significance will be considered for P values o0.05.
The uncertainty of estimates, whenever possible, will be quantified
in terms of confidence interval (e.g., 95%), and effect size
values (e.g., r2, Partial Eta Squared) will also be analysed,
interpreted, and reported. The analysis will be performed by
the UNLOCK researcher. Analyses will be performed using SPSS,
Version 20.0 (SPSS Inc, Chicago, IL, USA).
A sample size calculation is not applicable here, given that the

study will be conducted by comparison of data from different
samples that have already been collected. The known sample sizes
will provide sufficient statistical power for even the very small
effect sizes. For example, the values for a very small effect size
such as d= 0.15 (Cohen’s effect size for means difference) will
require a sample of 1,500 patients for 90% statistical power: For
d= 0.35, a sample size of 250 will be required for the same
statistical power.

Ethical approval
All included data sets must be approved by the ethics committees
according to national law.
Participants identified in the data sets will remain anonymous,

and patient confidentiality will be assured in the collection and
merging of the data sets.

SHORT DISCUSSION
The diagnosis and management of comorbid conditions in
COPD has important effects on exacerbations, health status,
and mortality.2–5 However, there is insufficient knowledge about
the prevalence and impact of more than one comorbid
condition in COPD patients in primary care settings.8 Knowledge
of comorbidities in COPD and a better understanding of their
impact on health status may help to inform clinical practice and
healthcare service delivery.9,10

Although recent GOLD updates recognise the need to assess
health status and include it together with FEV1 and exacerbations
in the management algorithm, suggestions about comorbidities
are limited to the recommendation that guidelines should be
followed for each disease separately.11 However, it is well known
that health status is only weakly associated with spirometric
values20 such as the FEV1, and that some comorbidities as
depression and anxiety are the factors that more strongly
correlate with health status.21 It is expected that this study will
show to what extent other diseases or clusters of diseases also
influence health status and will consequently inform our approach
to COPD management.
In addition, this study of comorbidities will provide new insight

into the development of preventive interventions, the reduction
of burden of disease, and the adjustment of healthcare services to
meet patients’ needs in primary care. Expected results will provide
knowledge about the prevalence of comorbidities in COPD, and
their impact on health status between genders, age groups, and
countries. We also expect that the result from this study, and
future research on how and which multiple conditions affect
patients’ health status could be used to achieve a truly patient-
centred care.

FUNDING
The IPCRG provided funding for this research project as an
UNLOCK Group study for which the funding was obtained through
an unrestricted grant by Novartis AG, Basel, Switzerland.
Novartis has no role in the study design, data collection and
analysis, decision to publish, or preparation of the manuscript.
This study will include data from the Optimum Patient Care
Research Database, and is undertaken in collaboration with
Optimum Patient Care and the Respiratory Effectiveness Group,
which will provide the data for this initiative without charge to the
UNLOCK Group.

COMPETING INTERESTS
BS has received honoraria for educational activities and lectures from AstraZeneca,
Boehringer Ingelheim, GlaxoSmithKline, Novartis, MEDA, and TEVA, and has served
on advisory boards arranged by AstraZeneca, Novartis, and Boehringer Ingelheim. KL
has received honoraria for educational activities and lectures from AstraZeneca,
GlaxoSmithKline, Novartis, MEDA, and Takeda, and has served on advisory boards
arranged by MEDA and Novartis. IT has received honoraria for educational activities
and lectures or advisory boards from Boehringer Ingelheim, Novartis, AstraZeneca,
and GlaxoSmithKline. DP has Board Membership with Aerocrine, Almirall, Amgen,
AstraZeneca, Boehringer Ingelheim, Chiesi, Meda, Mundipharma, Napp, Novartis, and
Teva. Consultancy: Almirall, Amgen, AstraZeneca, Boehringer Ingelheim, Chiesi,
GlaxoSmithKline, Meda, Mundipharma, Napp, Novartis, Pfizer, Teva, and Zentiva;
grants/grants pending with UK National Health Service, British Lung Foundation,
Aerocrine, AstraZeneca, Boehringer Ingelheim, Chiesi, Eli Lilly, GlaxoSmithKline, Meda,
Merck, Mundipharma, Novartis, Orion, Pfizer, Respiratory Effectiveness Group, Takeda,
Teva, and Zentiva; payments for lectures/speaking: Almirall, AstraZeneca, Boehringer
Ingelheim, Chiesi, Cipla, GlaxoSmithKline, Kyorin, Meda, Merck, Mundipharma,
Novartis, Pfizer, SkyePharma, Takeda, and Teva; payment for manuscript preparation:
Mundipharma and Teva; patents (planned, pending, or issued): AKL Ltd; payment for
the development of educational materials: GlaxoSmithKline, Novartis; stock/stock
options: shares in AKL Ltd that produces phytopharmaceuticals and owns 80% of
Research in Real-Life, and its subsidiary social enterprise Optimum Patient Care;
received payment for travel/accommodations/meeting expenses from Aerocrine,
Boehringer Ingelheim, Mundipharma, Napp, Novartis, and Teva; funding for patient

Prevalence of comorbidities in COPD
B Ställberg et al

2

npj Primary Care Respiratory Medicine (2016) 16069 Published in partnership with Primary Care Respiratory Society UK



enrolment or completion of research: Almirall, Chiesi, Teva, and Zentiva; peer
reviewer for grant committees: Medical Research Council (2014), Efficacy and
Mechanism Evaluation programme (2012), HTA (2014); and received unrestricted
funding for investigator-initiated studies from Aerocrine, AKL Ltd, Almirall, Boehringer
Ingelheim, Chiesi, Meda, Mundipharma, Napp, Novartis, Orion, Takeda, Teva, and
Zentiva. MR has received honoraria for educational activities and lectures or advisory
boards from AstraZeneca, Boehringer Ingelheim, Chiesi, GlaxoSmithKline, Menarini,
Mundipharma, Novartis, Rovi, and Teva. The remaining authors declare no conflict of
interest.

REFERENCES
1. Rycroft, C. E., Heyes, A., Lanza, L. & Becker, K. Epidemiology of chronic obstructive

pulmonary disease: a literature review. Int. J. Chron. Obstruct. Pulmon. Dis. 7,
457–494 (2012).

2. Burgel, P. R. et al. Impact of comorbidities on COPD-specific health-related quality
of life. Respir. Med. 107, 233–241 (2013).

3. Sundh, J., Stallberg, B., Lisspers, K., Montgomery, S. M. & Janson, C. Co-morbidity,
body mass index and quality of life in COPD using the Clinical COPD
Questionnaire. COPD 8, 173–181 (2011).

4. Divo, M. et al. Comorbidities and risk of mortality in patients with chronic
obstructive pulmonary disease. Am. J. Respir. Crit. Care Med. 186, 155–161 (2012).

5. Cavailles, A. et al. Comorbidities of COPD. Eur. Respir. Rev. 22, 454–475 (2013).
6. van den Akker, M., Buntinx, F. & Knottnerus, J. A. Comorbidity or multimorbidity:

what's in a name? A review of literature. Eur. J. Gen. Pract. 2, 65–70 (1996).
7. Jakovljevic M. & Ostojic L. Comorbidity and multimorbidity in medicine today:

challenges and opportunities for bringing separated branches of medicine closer
to each other. Psychiatr. Danub. 25(Suppl. 1): 18–28 (2013).

8. Smith, M. C. & Wrobel, J. P. Epidemiology and clinical impact of major
comorbidities in patients with COPD. Int. J. Chron. Obstruct. Pulmon. Dis. 9,
871–888 (2014).

9. Clini, E., Beghé, B. & Fabbri, L. M. Chronic obstructive pulmonary disease is
just one component of the complex multimorbidities in patients with COPD.
Am. J. Respir. Crit. Care Med. 187, 668–671 (2013).

10. Hillas, G., Perlikos, F., Tsiligianni, I. & Tzanakis, N. Managing comorbidities
in COPD. Int. J. Chron. Obstruct. Pulmon. Dis. 10, 95–109 (2015).

11. Global Initiative for Chronic Obstructive Lung Disease. The Global Strategy for
Diagnosis, Management and Prevention of Chronic Obstructive Pulmonary
Disease (updated 2015). Available from http://www.goldcopd.org.

12. Barnett, K. et al. Epidemiology of multimorbidity and implications for health care,
research, and medical education: a cross-sectional study. Lancet 380,
37–43 (2012).

13. Guthrie, B., Payne, K., Alderson, P., McMurdo, M. E. & Mercer, S. W.
Adapting clinical guidelines to take account of multimorbidity. BMJ 345,
e6341 (2012).

14. Chavannes, N. et al. UNLOCK: uncovering and noting long-term outcomes in
COPD to enhance knowledge. Prim. Care Respir. J. 19, 408 (2010).

15. Kruis, A. L. et al. Primary care COPD patients compared with large
pharmaceutically-sponsored COPD studies: an UNLOCK validation study. PLoS
ONE 9, e90145 (2014).

16. Jones, R. C. et al. Multi-component assessment of chronic obstructive pulmonary
disease: an evaluation of the ADO and DOSE indices and the global obstructive
lung disease categories in international primary care data sets. NPJ Prim Care
Respir Med. 26, 16010 (2016).

17. van der Molen, T. et al. Development, validity and responsiveness
of the Clinical COPD Questionnaire. Health Qual. Life Outcomes 1, 13
(2003).

18. Jones, P. W. et al. Development and first validation of the COPD Assessment Test.
Eur. Respir. J. 34, 648–654 (2009).

19. Fletcher, C. M. Standardised questionnaire on respiratory symptoms: a
statement prepared and approved by the MRC committee on the
aetiology of chronic bronchitis (MRC breathlessness score). BMJ 2, 1665
(1960).

20. Jones, P. W. Health status measurement in chronic obstructive pulmonary
disease. Thorax 56, 880–887 (2001).

21. Tsiligianni I. et al. Factors that influence disease-specific quality of life or health
status in patients with COPD: a review and meta-analysis of Pearson correlations.
Prim. Care Respir. J. 20, 257–268 (2011).

This work is licensed under a Creative Commons Attribution 4.0
International License. The images or other third party material in this

article are included in the article’s Creative Commons license, unless indicated
otherwise in the credit line; if the material is not included under the Creative Commons
license, users will need to obtain permission from the license holder to reproduce the
material. To view a copy of this license, visit http://creativecommons.org/licenses/
by/4.0/

© The Author(s) 2016

Prevalence of comorbidities in COPD
B Ställberg et al

3

Published in partnership with Primary Care Respiratory Society UK npj Primary Care Respiratory Medicine (2016) 16069

http://www.goldcopd.org
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	The prevalence of comorbidities in COPD patients, and their impact on health status and COPD symptoms in primary care patients: a protocol for an UNLOCK study from the IPCRG
	Background
	Aims
	Methods
	Design
	Inclusion/exclusion criteria
	Data collection
	Primary outcome
	Data analysis
	Ethical approval

	Short discussion
	Acknowledgements
	References


