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Abstract

Although the principal aim of the Copenhagen City Heart Study (CCHS) was to investi-
gate risk factors for ischaemic heart disease, it already started including spirometry and 
a questionnaire on respiratory symptoms from its start in 1976. Longitudinal design 
including five examination rounds and follow-up of hospitalisations, mortality and med-
ically treated exacerbations of chronic obstructive pulmonary disease (COPD) gave a great 
opportunity to study different aspects of the natural history of COPD. Since 1988, more 
than 100 papers on different aspects of obstructive lung diseases have been published. 
Among the most quoted are publications on lung function decline in asthma, trajectories 
leading to COPD, analyses describing positive association between physical activity and 
COPD, role of nutritional status for prognosis of COPD, and a nested intervention study 
showing no effect of an inhaled corticosteroid (ICS) on lung function decline among indi-
viduals with mild COPD. The present review describes some of these studies. (BRN Rev. 

2018;4(4):231-44)
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Background

In the 1980s, COPD epidemiology in Den-
mark, the rest of the Nordic countries and 
Europe in general, was heavily influenced by 
the findings by Fletcher et al.1,2 in their study 
of London postal workers. Although several 
cohort studies from England and the United 
States (US) had improved our understanding 
of chronic lung disease3-6, they had mainly 
stimulated prevalence studies and analyses of 
cross-sectional data. With the seminal find-
ings by Fletcher et al.1,2, exploring longitudi-
nal changes in lung function, the focus on 
assessing longitudinal decline in forced ex-
piratory volume in one second (FEV1) as a 
marker of development of airflow limitation 
and subsequent disease progression, enabled 
the study of risk factors and modifiers for an 
excess decline in lung function, primarily 
FEV1. This of course required longitudinal 
assessment of lung function, but a number of 
cohort studies in the Nordic countries had 
been set up in the late 1960s and early 1970s, 
mainly inspired by the Framingham study7, 
and among these was the Copenhagen City 
Heart Study (CCHS)8. Other cohorts in Eu-
rope and the US had been set up around the 
same time, the most prominent of which are 
listed in a review by Kohansal et al.9.

The Copenhagen Study

The original aim of the CCHS was to investi-
gate the distribution of cardiovascular dis-
ease in the general population of Copenhagen 
and the risk factors for the incidence of heart 
disease and other chronic conditions. In con-
trast to earlier studies, the majority of the 
invited participants were women. The funds 

for the first study were provided by The Dan-
ish Heart Association, and the leading phy-
sician Anders Tybjærg Hansen, who was 
Professor of Cardiology at the University of 
Copenhagen during the 1970s, recruited two 
younger cardiologists, Peter Schnohr and Gorm 
Jensen, and a statistician, Jørgen Nyboe, to 
the steering committee. Initially, there were 
no plans to include lung function testing. How-
ever, as the study happened to take part in 
rooms right next to the hospital’s physiology 
laboratory, the Danish respiratory physiolo-
gist Johan Georg suggested the cardiologists 
to include spirometry as one of the tests. It 
was accepted, and the foundation for respira-
tory epidemiology in Copenhagen was laid. 
It was taken up by another physiologist, Stef-
fen Groth, and Peter Lange who ensured the 
inclusion of spirometry at subsequent visits. 

For the first examination round, which was 
conducted from 1976 to 1978, a sample of 
19,698 subjects, aged 20 years or older and 
living in the part of Copenhagen surrounding 
the Copenhagen University Hospital (Rigshos-
pitalet), was selected at random from the na-
tional Danish Civil Registration System, after 
age stratification in 5-year age groups. In total, 
14,223 subjects participated in the initial survey 
(response rate 81%). They were all re-invited 
to participate in later surveys along with ad-
ditional subjects in the youngest age groups. 
The number of participants in the second sur-
vey was 12,923, in the third 10,135, 6237 in 
the fourth examination and, finally, 4466 in the 
fifth and most recent survey (Fig. 1). 

Although the main focus was on cardiovas-
cular risk factors, the first examination al-
ready included spirometry, as the Framing-
ham Heart study suggested that reduced vital 
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capacity may be a predictor for heart failure 
and perhaps also for ischaemic heart disease10. 
Thus, spirometry was performed at all exam-
inations of the CCHS: pre-bronchodilator mea-
surements only in the first, second, fourth 
and fifth examination, whereas post-bron-
chodilator values were additionally obtained 
in the third examination in the subgroup 
of participants with FEV1/forced vital capac-
ity (FVC) < 0.7. At the initiation of the study, 
smoking prevalence in Copenhagen in both 
men and women was more than 50% and the 
participants answered a detailed question-
naire on their smoking habits, including the 
type of tobacco smoked (cigarettes, cheroots, 
cigars and pipe) and whether they inhaled or 
not. In addition, the questionnaire included 

information on asthma and chronic bronchi-
tis. During the evolution of the study, the 
respiratory questionnaire was expanded to 
include an increasing number of respiratory 
symptoms and questions on recurrent re-
spiratory infections. The participants also 
gave blood for various analyses and for bio-
banking. 

All participants were subsequently followed 
through linkage with Danish registries on vi-
tal status and hospital admission. For analyses 
of medically treated exacerbations of COPD, 
the CCHS database was linked with the Dan-
ish Prescription Registry, which holds com-
plete information on all out-of-hospital dis-
pensed prescriptions.

1976-78 1981-83 1991-94 2001-03 2011-15

Evolution of FEV1

•  from 5 years to 38 years

Medically treated exacerbations
  between 1995 and 2017

All-causes & respiratory mortality
•  until January 2018

Acute admissions until January 2018
•  exacerbations
• pneumonias

At each examination:
• spirometry & comprehensive questionnaire covering symptoms, lifestyle and exposures
• and from 1991-4 increasing numbers of biomarkers: CRP, fibrinogen, eosinophils

Figure 1. Flow chart of The Copenhagen City Heart Study.
CRP: C-reactive protein; FEV1: forced expiratory volume in one second.
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Smoking and chronic 
obstructive pulmonary disease

During the 1980s, following the seminal study 
of Fletcher et al.1, which defined two overlap-
ping but distinct syndromes, the more benign 
hypersecretory disorder (defined by presence 
of chronic mucus hypersecretion = chronic 
bronchitis) and the more serious obstructive 
syndrome (defined as chronic airflow limita-
tion), the tendency was to investigate these 
two conditions separately, rather than com-
bining them into COPD1. This was also the 
case in the CCHS. At that time there was an 
interest in whether filter cigarettes were less 
harmful than plain cigarettes and whether 
reduction in the number of cigarettes smoked 
had some health advantages. In this context, 
the early publications from CCHS showed that 
lung function decline was not affected by the 
presence of filters and that inhalation habits 
did not affect lung function decline in cigarette 
smokers11,12. In pipe smokers however, respira-
tory symptoms and lung function decline were 
less pronounced in those who reported not to 
inhale while smoking. The CCHS studies fo-
cusing on the number of cigarettes smoked, 
smoking cessation and reduction could demon-
strate a dose-dependent relationship with re-
gard to lung function decline and a beneficial 
effect of quitting on both lung function decline 
and remittance of respiratory symptoms13,14. 
Reducing smoking had some effect in young-
er light smokers but not in the elderly nor in 
the heavy smokers. 

Subsequent studies focused on the possible 
sex differences in the susceptibility to smok-
ing and suggested that smoking may have a 
slightly higher impact on the lung function of 
females than males, and that females suffer a 

higher risk of being admitted to hospital for 
COPD15. 

With the increase of the duration of the CCHS, 
new possibilities for analyses became appar-
ent. In 2006, approximately 30 years after the 
initiation of the study, we focused on the risk 
of developing COPD in relation to smoking 
and changes in smoking habits. Within the 
study population, we identified approximate-
ly 8045 men and women aged 30-60 years 
with normal lung function at baseline and 
followed their lung function and mortality 
from COPD. The 25-year incidence of moder-
ate and severe COPD was 20.7% in continu-
ous smokers and 3.6% in never smokers, and 
92% of the COPD-related deaths occurred in 
subjects who were current smokers at the be-
ginning of the follow-up period. Smoking ces-
sation, especially early in the follow-up peri-
od, decreased the risk of developing COPD 
substantially compared with continuous smok-
ing. Overall, the absolute risk of developing 
COPD defined as presence of chronic airflow 
limitation was at least 25%, which is higher 
than was previously estimated16 (Fig. 2). These 
findings were in line with findings from 
Northern Sweden17.

Other risk factors affecting 
development and progression 
of chronic obstructive 
pulmonary disease

It is a well-known clinical phenomenon that 
patients with a low body mass index (BMI) 
suffer a poorer prognosis than those with 
maintained BMI. However, on a population 
level, a high BMI carries the major mortal-
ity risk18, albeit not for respiratory mortality 
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according to more recent surveys17. In the 
CCHS, we could show a clear association be-
tween low BMI and respiratory as well as 
overall mortality, whereas in subjects with 
severe airflow limitation there was a steady 
increase in survival with increasing BMI20. 

In a subsequent longitudinal analysis, we 
found that five-year changes in BMI were 
also associated with mortality although not 
as strongly as baseline BMI. In subjects with 
severe airflow limitation, an increase in BMI 
was associated with improved prognosis in 
those with a BMI < 25kg/m2, whereas the 
opposite was true for those being overweight 
or obese21.

However, many factors other than smoking 
and BMI impact respiratory health. Inspired by 

not least the Whitehall studies from London 
showing a marked influence of socioeconom-
ic status (SES) on health, we used education 
and income as proxies for SES and found that 
low SES was associated with a mean FEV1 
almost 300mL lower than in individuals with 
high SES, a feature independent of age22. Low 
SES was also associated with higher risk of 
respiratory admissions and when refined us-
ing social position instead of the crude SES 
categories, the associations remained23. A 
more recent study investigated how long-term 
prognosis of established COPD is influ-
enced by SES24. Adjusting for sex, age, FEV1 
in percentage of predicted values, dyspnoea, 
frequency of previous exacerbations and 
smoking, we observed that shorter school 
education (in comparison with university ed-
ucation), was associated with a higher risk of 

Never Ex Early Interm. Late Smokers

P
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Severe

Moderate

Mild

Quitters

40

30

20

10

0

35

25

15

5

Figure 2. Cumulative incidence of COPD according to GOLD 1-4 grades for men and women combined (reproduced with permission from 
Løkke A et al.16. © 2018 BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved).
COPD: chronic obstructive pulmonary disease; GOLD: Global Initiative for Obstructive Lung Disease; Interm.: intermediate.
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COPD exacerbations (approximate hazard ra-
tio [HR] 1.6) and all-cause mortality (approx-
imate HR 2). Our conclusion was that even in 
an economically well-developed country with 
a tax-funded health care system as Denmark, 
low SES is associated with a poorer prognosis 
of COPD.

Together with groups from Barcelona and 
Maastricht, the CCHS data were analysed to 
investigate the association between the level 
of physical activity and changes in physical 
activity and the development and prognosis 
of COPD. The analyses suggested that indi-
viduals with COPD who engage in regular 
physical activity have a lower risk of both 
COPD admissions and mortality25. Longitu-
dinal lung function analyses showed that 
moderate-to-high levels of regular physical 
activity were associated with reduced lung 
function decline and a lower COPD risk 
among smokers26. The relationship between 
changes in physical activities and outcomes 
was more complex: in participants with COPD 
with low baseline physical activity, no differ-
ences were found in survival between un-
changed or increased physical activity at fol-
low-up. However, a decline to low physical 
activity at follow-up was associated with an 
increased mortality risk in subjects with and 
without COPD27. Overall, the observational 
data from CCHS suggest that it is important 
to assess and encourage physical activity in 
the earliest stages of COPD in order to main-
tain the physical activity level as high as pos-
sible, as this is associated with better progno-
sis. Several other studies focused on additional 
risk factors. One study of importance for the 
clinician showed a significant association be-
tween gastro-oesophageal reflux and exacer-
bations28. 

The importance of chronic 
bronchitis

One of the main issues in COPD epidemiolo-
gy – and the focus on the London study by 
Fletcher et al.1 – was the association between 
chronic bronchitis (chronic mucus hyperse-
cretion [CMH]) and decline in lung function. 
The background was the British Hypothesis, 
claiming an association between recurrent 
lower respiratory tract infections and the de-
velopment of chronic airflow limitation. This 
hypothesis was rejected by Fletcher et al.1 us-
ing CMH as a proxy for recurrent bronchial 
infections, and the notion of CMH being an 
innocent bystander was supported by the fre-
quently quoted mortality study by Peto et 
al.29 showing that CMH provided very little 
prognostic information regarding mortality 
once FEV1 was taken into account.

However, the prevalence of CMH was consid-
erably lower in Copenhagen than in the Lon-
don study and it was therefore likely that a 
“true association” could have been overlooked 
in the London study where the higher prev-
alence could be viewed as a response to high-
er levels of air pollution and therefore “noise”. 
The first Copenhagen analyses focused on 
mortality and showed that, although there was 
only a small excess mortality associated with 
CMH in subjects with good lung function, 
the excess mortality associated with CMH 
was significant in those with low FEV1

30. 
Prescott et al.31 subsequently showed that the 
excess mortality in those with CMH was like-
ly due to terminal pneumonia/infectious exac-
erbations and in a specific analysis of risk fac-
tors for pneumonia admission in the general 
population, CMH was also a risk factor32. Sub-
sequent analyses of CMH and FEV1 decline 
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showed a significant association contrasting 
the findings by Fletcher et al1. (Fig. 3) as well 
as an association with increased risk of hos-
pital admission, and we hypothesised that 
CMH may be a marker of ongoing inflamma-
tion rather than infection33. A subsequent pa-
per showed that, although CMH is associated 
with FEV1 decline, presence of CMH per se is 
not indicative of pre-COPD as suggested by 
the Global Initiative for Obstructive Lung Dis-
ease (GOLD) when launching GOLD grade 034, 
the main reason being that a significant num-
ber of smokers without CMH went on to devel-
op COPD, and pointing to an at-risk population 
would carry the risk of wrongly labelling oth-
er smokers at not being at risk35.

Natural history of obstructive 
lung disease

The longitudinal design of the CCHS allows 
studies describing long-term prognosis of re-
spiratory diseases. One of the early studies 
focused on lung function decline in individ-
uals with self-reported asthma from the first 
to the third examination, comprising three 
measurements of lung function over a 15-year 
period36. The analyses showed that the de-
cline in FEV1 was greater among the subjects 
with asthma than among those without the 
disease. This was observed among both men 
and women, and among both smokers and 
non-smokers. Consequently, at the age of 60, 
a 175-cm-tall non-smoking man without asth-
ma had an average FEV1 of 3 litres, as com-
pared with 2 litres for a man of similar age 
and height who smoked and had asthma. 

The revised GOLD document from 201137 intro-
ducing the clinical COPD groups A-D inspired 

us to investigate the ability of this new clas-
sification to predict hospitalisations and mor-
tality due to COPD. In these analyses we 
combined the CCHS with its “sister study”, 
the Copenhagen General Population Study. The 
latter is a prospective epidemiologic study 
that recruits more than 100,000 subjects, repre-
sentative of the general population, and collects 
genotypic and phenotypic data of relevance 
to a wide range of health-related problems. 
With regard to the questionnaire and the ex-
amination of the participants, this study uses 
a similar methodology as CCHS. The analy-
ses showed that, in comparison with the pre-
vious uni-dimensional GOLD stratification 
based on lung function only (GOLD 1-4), the 
new multi-dimensional A-D stratification iden-
tified a higher number of individuals at sub-
stantial risk of exacerbations and disease pro-
gression and thus needing special attention38. 
Interestingly, we found that the survival of 
group B was poorer that of group C, despite 
lower lung function in the latter (Fig. 4). Thus, 
severe dyspnoea was associated with poor 
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Figure 3. Association between mucus hypersecretion and 
FEV1-decline (reproduced with permission from Vestbo J et al.33. 
© 2018 American Thoracic Society).
CMH: chronic mucus hypersecretion; FEV1: forced expiratory 
volume in one second; M: mucus secretion.
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survival irrespective of level of lung function 
and warrant special attention. Our results 
suggested that the poor prognosis associated 
with more severe dyspnoea symptoms in 
group B could be due to presence of cardio-
vascular disease and cancer in this subgroup.

With the longer follow-up, it became possi-
ble to examine trajectories of FEV1 leading 
to COPD. The inspiration for this came from 
two sources:  first, Fletcher & Peto’s BMJ 
paper2 contained a figure showing how ini-
tial low lung function could be a risk factor 
for chronic airflow limitation later in life; 
secondly, several studies of cohorts of COPD 
patients had shown that decline in FEV1 was 
much lower than anticipated given their 
COPD39-42. This resulted in one of the most 
interesting and challenging CCHS projects. In 
this study, the CCHS database was combined 

with the Framingham Offspring Cohort and 
the Lovelace Smokers Cohort. The partici-
pants were subdivided into 4 trajectories de-
fined based on lung function (FEV1 ≥ 80% 
or < 80% of the predicted value) at inclusion 
into the cohort and the presence or absence 
of COPD at the last study visit43. Among 
657 participants with FEV1 of less than 80% 
of the predicted value before 40 years of age, 
174 (26%) had COPD after 22 years of obser-
vation, whereas among 2207 persons who had 
a baseline FEV1 of at least 80% of the predict-
ed value before 40 years of age, 158 (7%) de-
veloped COPD.

Approximately half of the 332 persons with 
COPD at the end of the observation period 
had had a normal FEV1 before 40 years of age 
and a rapid decline in FEV1 (53 ml/yr), where-
as the remaining half had had a low FEV1 in 
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Figure 4. Survival according to GOLD 2007 and GOLD 2011 classification (reproduced with permission from Lange P et al.38.  
© 2018 American Thoracic Society).
GOLD: Global Initiative for Obstructive Lung Disease.
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early adulthood and a subsequent normal 
decline in FEV1 (27 ml/yr), despite similar 
smoking exposure (Fig. 5). This study con-
firmed previous hypothesis that low FEV1 in 
early adulthood is an important risk factor for 
COPD and that accelerated decline in FEV1 is 
not an obligate feature of COPD.

After the publication of the Global Initia-
tive for Asthma (GINA)- GOLD document on 
asthma-COPD overlap syndrome (ACOS) in 
2014, we revisited the question of long-term 
prognosis in individuals with asthmatic fea-
tures and those with COPD. We expanded 
the observation period and analysed both 
FEV1 decline for 18 years and hospital admis-
sions and survival for 22 years. We defined 

six different subgroups: healthy never-smok-
ers, ever-smokers without asthma and COPD, 
those with asthma with low cumulated smok-
ing exposure and no airflow limitation, those 
with COPD, those with asthma-COPD over-
lap (ACO) with asthma onset before the age 
of 40 years, and those with ACO with asthma 
onset after the age of 40 years. The estimated 
decline in FEV1 in ACO with early-onset asth-
ma was 27 mL, which did not differ signifi-
cantly from the decline of 21 mL per year in 
healthy never-smokers. FEV1 decline in indi-
viduals with ACO with late-onset asthma 
was 50 mL and in the COPD group we ob-
served an annual decline of 40 mL. Hazard 
ratios for hospital admissions due to exacer-
bations of asthma or COPD were highest in 
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16.9%

5.5%

6.1%

No
COPD

COPD

TR1: Normal
TR2: Small lungs but no COPD
TR3: Normal initial FEV1 with rapid decline leading to COPD
TR4: Small lungs leading to COPD

Age (years)
605040302010

}
}

Figure 5. Distribution of individuals into four FEV1-trajectories (reproduced with permission from Lange P et al.43).
COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one second. TR: trajectories. 
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ACO with late-onset asthma and this group 
also had shortest life expectancy (Fig. 6). We 
concluded that the prognosis of individuals 
with ACO seems to be affected by the age of 
recognition of asthma, being worst in those 
with asthma onset after 40 years of age44.

Biomarkers

There is a need for biomarkers in COPD. Spi-
rometry is required for diagnosis and contains 
information for categorisation and determin-
ing the prognosis; however, the heterogeneity 
of COPD makes FEV1 alone a poor disease 
characteristic45. Markers of systemic inflam-
mation were believed to be of value for pre-
dicting prognosis, disease progression and 

possibly other concomitant diseases. Fibrino-
gen was in the CCHS associated with level of 
FEV1 and risk of hospital admission as well 
as decline in FEV1

46. Whereas the latter has 
not been confirmed in longitudinal studies of 
COPD patients40, fibrinogen is now accepted 
as a marker of increased risk of exacerba-
tions47. C-reactive protein (CRP) is also asso-
ciated with lung function and risk of admis-
sion48 and more detailed analysis using the 
concept of Mendelian randomisation showed 
that it is not elevated CRP per se that carries 
the risk, but rather underlying factors affect-
ing both CRP and risk49. As it is unlikely that 
a single biomarker will ever fulfil all expec-
tations in COPD, patterns of biomarkers have 
been examined. Using three levels of three 
easily accessible inflammatory biomarkers 

Figure 6. Risk of respiratory and total mortality according to the type of obstructive lung disease (reproduced with permission from Lange 
P et al.44).
ACO: asthma-chronic obstructive pulmonary disease overlap; BMI: body-mass index; CI: confidence interval; COPD: chronic obstructive 
pulmonary disease; FEV1: forced expiratory volume in one second.
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– white blood cell count, fibrinogen and 
CRP – we found a clear association between 
increased systemic inflammation and risk 
of a number of important comorbidities in 
COPD50. Using the same biomarkers, we also 
found that systemic inflammation was asso-
ciated with exacerbations, even after adjust-
ing for history of exacerbations51. However, as 
exacerbations are rare events on a population 
level, it was the negative predictive value 
rather than the positive predicted value that 
was of importance. That patterns of inflam-
mation rather than single markers may be of 
predictive value in COPD was also to some 
extent seen in the Evaluation of COPD Lon-
gitudinally to Identify Predictive Surrogate 
End-points (ECLIPSE) study of patients with 
moderate-to-very-severe COPD52,53.

Blood eosinophils have attracted significant 
attention recently as it may be a theragnostic 
marker for ICS in COPD. This is difficult to 
evaluate in epidemiology. However, popula-
tion studies can add to the general knowledge 
of this biomarker, and in Copenhagen, blood 
eosinophils were associated with an increased 
risk in both asthma54 and COPD55; for the 
latter, absolute counts had better predictive 
value than relative eosinophil counts, with 
optimal prediction cut off at 340 x 109 cells/L. 
Recently, we have also shown that eosino-
phils are associated with an increased risk of 
pneumonia without any obvious interaction 
with treatment with ICS56.

The Copenhagen City Lung 
Study

As mentioned, treatment effects can be diffi-
cult to assess in observational studies as not 

least bias by indication can be difficult to ad-
just for. We assessed the effect of statins on 
risk of exacerbation and found a protective 
effect with statins reducing the risk of exacer-
bations by 33%57. This contrasts with the find-
ings of the Simvastatin Therapy for Moderate 
and Severe COPD  (STATCOPE) trial58 and 
subsequent analyses actually confirmed that 
the effect was only seen in those excluded 
from the randomised trial: i.e., those where 
statins may already be indicated for cardio-
vascular reasons.

It is, nevertheless, possible to do randomised 
controlled trials nested in a population study. 
The advantage is that this can often reduce 
the recruitment bias often seen in controlled 
trials59,60; the downside is that any marked in-
tervention effect may affect subsequent obser-
vational follow-up findings. With the remark-
able impact of ICS on course and prognosis 
in asthma and Dutch studies indicating an 
effect of systemic steroids on the prognosis of 
COPD61,62, the path was opened for long-term 
controlled trials of ICS in COPD with disease 
progression as the outcome. In parallel with 
the European Respiratory Society Study on 
Chronic Obstructive Pulmonary Disease (EU-
ROSCOP)63 and the Inhaled Steroids in Ob-
structive Lung Disease in Europe (ISOLDE) 
trial64, we chose to examine the effect of a 
relatively high dose of inhaled budesonide on 
FEV1 decline in subjects in the Copenhagen 
Heart Study with irreversible airflow limita-
tion65. This study was called the Copenhagen 
City Lung Study and investigated lung func-
tion decline during three years in 290 patients 
who were randomly assigned to budesonide, 
800 µg plus 400 µg daily for six months fol-
lowed by 400 µg twice daily. The estimated 
rates of decline did not differ significantly 
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(difference 3 ml/yr). In this population with 
quite mild COPD, we observed 155 exacerba-
tions in the budesonide group and 161 in the 
placebo group. Thus, the results of the Copen-
hagen City Lung Study added to the rather 
pessimistic view on ICS in mild COPD, pos-
sibly worth revisiting after recent trials and 
re-analyses66-68.

Comment

A longitudinal study is often known from its 
scientific outputs; however, the real work does 
not come from the analyses and manuscripts 
but from the daily running of the study and 
the goodwill of the participants and their 
willingness to invest time in the examina-
tions. The CCHS benefitted from starting at a 
time when the willingness to participate was 
likely higher than today where attrition rates 
seem to be shrinking. Also, staff loyal to the 
study has ensured the continuity and stabili-
ty and has helped overcome challenges over 
the years - but things like change of spirom-
eter, changing register coding (changing of 
International Classification of Diseases [ICD] 
codes), and changing legislation have provid-
ed occasional headaches. In an ideal world – 
not least a world with better research funding 
– more frequent examinations with more time 
for each participant would have been desir-
able, but all in all this study has served its 
purpose well.

Finally, we have had the luxury of only sum-
marising the respiratory research in the CCHS. 
Many hundreds of papers in other areas have 
been published; searches on authors like 
Gorm Jensen, Peter Schnohr, Børge Nordest-
gaard, Eva Prescott and Merete Appleyard 

will provide a long list of publications, not 
least in the cardiovascular area.

CONCLUSIONS

The longitudinal nature, the considerable size 
and the possibility of linking study data with 
various Danish health registries have allowed 
the CCHS to publish more than 100 papers on 
different aspects of asthma and COPD during 
the last 30 years. In particular, the CCHS has 
contributed to a better understanding of fac-
tors affecting the development, the course of 
lung function and the prognosis of this dis-
ease.  
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