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                        ORIGINAL ARTICLE    

 Impaired pulmonary function is a risk predictor for sudden cardiac death 
in men      

    Sudhir     Kurl  1,2  ,       Sae Young     Jae  3  ,       Jussi     Kauhanen  1  ,       Kimmo     Ronkainen  1     &         Jari A.     Laukkanen  1,2    

  1 Institute of Public Health and Clinical Nutrition, School of Public Health and Clinical Nutrition, University of Eastern Finland, Kuopio, Finland, 
 2 Lapland Central Hospital, Department of Internal Medicine, Rovaniemi, Finland, and  3  Department of Sports Informatics, College of Arts and 
Physical Education, University of Seoul, South Korea                             

   Introduction 
 Sudden cardiac arrest accounts for one-half of all deaths related to 
coronary heart disease (CHD) and presents as the fi rst manifesta-
tion of CHD in about 20% – 30% of the deaths (1). A large major-
ity of sudden cardiac deaths (SCD) occur among more general 
segments of the population hence requiring screening methods 
applicable to the general population (2,3). Little is known about 
the relationship between impaired pulmonary function tests and 
the risk of SCD among the general population, although some 
studies suggest that reduced lung function is a risk predictor for 
cardiovascular mortality (4 – 7). Furthermore we also wanted to 
study the impact of lung disease both among smokers and non-
smokers and SCD. 

 Th is prospective population-based study was designed to 
determine if impaired pulmonary function (FEV 1 ), forced vital 
capacity (FVC) and the ratio of FEV 1  to FVC are risk predictors 
for SCD in the general male population.   

 Methods  

 Study population 
 Th e focus of this prospective study is on non-invasive risk mark-
ers for SCD in the general population. Th e study population is 
a representative sample of men living in the city of Kuopio and 
its surrounding rural communities, who were 42 – 61 years of age 
at baseline examinations performed between March 1984 and 
December 1989 (8). Of 3235 potentially eligible men, 2682 (83%) 
volunteered to participated in this study. Th e Kuopio Ischemic 
Heart Disease study was approved by the Research Ethics Com-
mittee of the University of Kuopio, and each participant gave writ-
ten informed consent. All men who visited the clinics between 
1984 and 1989 participated in the measurements. Th e study re-
ported here is based on data obtained from 1441 participants who 
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    Key messages    

 Th is prospective study shows that poor lung function  •
is associated with an increased risk of sudden cardiac 
death.   
 Th e current study demonstrates that lung function test  •
provided prognostic value beyond that predicted by 
common cardiovascular risk factors among men with 
no history of chronic obstructive pulmonary disease, 
asthma, and lung cancer.   
 Pulmonary function test with spirometry, a common  •
clinical tool, can be useful in risk stratifi cation for sud-
den cardiac death.    

     Objectives.  Little is known about the association of reduced 
pulmonary function and the risk of sudden cardiac death (SCD). 
Our aim was to examine the relation of forced expiratory volume 
(FEV 1 ), forced vital capacity (FVC), and the ratio of FEV 1  to FVC 
with SCD in a population-based sample of men. 
  Methods.  This study was based on 1250 men 42 – 60 years of age 
without chronic obstructive pulmonary disease, asthma, and lung 
cancer. During the 20-year follow-up, 95 SCDs occurred. FEV 1 , FVC, 
and ratio of FEV 1  to FVC were used as lung function tests. 
  Results.  As a continuous variable, each 10% increase in the per-
centage predicted FEV 1  was associated with 18% (adjusted risk 
0.82, 95% CI 0.73 – 0.93,  P   �  0.002) reduced risk for SCD. Subjects 
with most reduced (lowest quintile) FEV 1  had a 3.5-fold increased 
risk for SCD (95% CI 1.42 – 8.41,  P     �    0.006), after adjustment for 
conventional risk factors. Similar results were observed with FVC. 
The results remained statistically signifi cant among non-smokers 
and smokers respectively. 
  Conclusion.  Our study shows that reduced lung function is a ro-
bust predictor of SCD in middle-aged men. Lung function test 
may be useful in risk stratifi cation for SCD in general population.   

 Key words:   Prospective study  ,   pulmonary function  ,   sudden cardiac 
death 
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had data on lung function test measurements at baseline. Men 
with chronic obstructive pulmonary disease (COPD) or asthma 
( n     �    129), pulmonary tuberculosis ( n     �    45), and lung cancer 
( n     �    18) were excluded from the present study. Main analyses 
were performed among men without previous pulmonary diseas-
es; during supplementary analyses men with pulmonary diseases 
were included to study the prognostic value of pulmonary func-
tion in the presence of these diseases. Th e study reported here is 
based on data obtained from 1250 participants who had available 
data on lung function test at baseline.   

 Assessment of lung function 
 Lung function was measured via the forced vital capacity manoeu-
vre, in which the maximal volume of air is exhaled during a forced 
expiration starting from a position of full inspiration and ending 
at complete expiration. Spirometry was performed with standard-
ized equipment (Medica, Kuopio, Finland). Th e measurements 
used in this study are forced expiratory volume (FEV 1 ) and forced 
vital capacity (FVC); the total volume of the gas exhaled was also 
examined as well as the ratio of FEV 1  to FVC. Lung function was 
measured by a trained certifi ed nurse.   

 Assessment of risk factors 
 Th e lifelong exposure to smoking (cigarette pack-years) was 
estimated as the product of the number of years smoked and 
the number of tobacco products smoked daily at the time of ex-
amination (9,10). Resting blood pressure was measured between 
8.00 and 10.00 a.m. with a random-zero sphygmomanometer 
(11). Th e use of medications and the diagnosis of diseases were 
collected at baseline examination by an internist (9,10). Echocar-
diographic studies were performed with an ATL Ultra-mark IV 
system with the use of 2D-guided M-mode measurements with 
a 3.0- or 3.5-MHz transducer. Echocardiographic images with 
the assessment of left  ventricular function were obtained from 
the parasternal window and a perpendicular projection across the 
heart, with participants lying in a modifi ed left  lateral decubitus 
position. 

 Th e cholesterol contents of serum lipoprotein fractions and 
triglycerides were measured enzymatically (Boehringer Man-
nheim, Mannheim, Germany). Serum high-density lipoprotein 
(HDL)-cholesterol and its sub-fractions were separated from 
fresh serum samples using ultracentrifugation and precipita-
tion. Serum C-reactive protein was measured with an immune-
metric assay (Immulite High Sensitivity C-reactive protein 
Assay, DPC, Los Angeles, CA, USA). Th e use of medications 
and baseline diseases were assessed by self-administered ques-
tionnaires. Alcohol consumption was assessed using the Nordic 
Alcohol Consumption Inventory (10). Body mass index (BMI) 
was computed as the ratio of weight in kilograms to the square 
of height in meters. Th e standardized cycle exercise testing 
protocol comprised direct analyses of respiratory gases (Medi-
cal Graphics, St. Paul, MN, USA). Standard resting 12-lead 
electrocardiography (ECG) was recorded with the defi nition of 
left  ventricular hypertrophy (LVH) according to voltage criteria 
(Sokolow – Lyon).   

 Classifi cation of sudden cardiac death 
 All deaths that occurred by the end of 2011 were checked from 
the hospital documents, wards of health centres, and death certifi -
cates. Deaths were coded using the Ninth International Classifi ca-
tion of Diseases codes or the Tenth International Classifi cation 
of Diseases codes. Th e sources of information were interviews, 
hospital documents, death certifi cates, autopsy reports, and 
medico-legal reports (10,11). Th ere were no losses to follow-up. 

A death was determined as SCD when it occurred either within 
1 hour of the onset of an abrupt change in symptoms or within 
24 hours of onset of symptoms when clinical fi ndings did not re-
veal a non-cardiac cause of sudden death. Th e deaths due to aortic 
aneurysm rupture, cardiac rupture or tamponade, and pulmonary 
embolism, cancer or other non-cardiac co-morbidities were not 
included as SCD. Th e diagnostic classifi cation of events was based 
on symptoms, electrocardiographic fi ndings, cardiac enzyme 
elevations, autopsy fi ndings (80%), and history of CHD together 
with the clinical and ECG fi ndings of the paramedic staff . We have 
available all hospital documents including medical records, labo-
ratory and ECG fi ndings from hospital and paramedical staff , and 
the use of medications and defi brillator. Th e documents related 
to the deaths were cross-checked in detail by two physicians. An 
independent events committee blinded to clinical data performed 
classifi cation of deaths.   

 Statistical analysis 
 Descriptive data are presented as means and percentages. Risk 
factors for main outcomes were analysed using multivariate Cox 
model. FEV 1 , FVC, and the ratio of FEV 1  to FVC were entered 
into forced SPSS Cox proportional hazards ’  models. Cox models 
were adjusted for age and other demographic and clinical factors 
previously reported to be predictive of SCD and the clinical rel-
evance. Th e multivariate model was further adjusted for alcohol 
consumption, cigarette smoking, serum low- and high-density 
lipoprotein cholesterol, systolic blood pressure, type 2 diabetes, 
body mass index, C-reactive protein, previous myocardial infarc-
tion, and cardiorespiratory fi tness. Th e analyses were repeated 
among smokers ( n     �    401) and non-smokers ( n     �    849) separately. 
Relative risks (RR) with 95% confi dence intervals (CI), adjusted 
for clinical risk factors, were estimated as antilogarithms of the 
coeffi  cients from multivariable models. Analyses were also per-
formed among men with lung diseases. Th e linearity assumption 
was satisfi ed for all continuous variables, and it was assessed with 
Martingale residuals for each continuous variable against sur-
vival time. A  P  value of less than 0.05 was considered statistically 
signifi cant. Th ese statistical analyses were performed using SPSS 
20.0 for Windows. 

 Incremental value of FEV 1  added to other risk predictors was 
evaluated using the C-index. Th e C-index was calculated to as-
sess the model discrimination, the ability of the model correctly 
to identify subjects with respect to SCD (12). Th e Harrell C-index 
was used as the primary measure of discrimination. Additionally 
we calculated the integrated discrimination improvement for the 
model with and without FEV 1  (13,14). Previously mentioned 
predicted probabilities of SCD were calculated on the basis of a 
20-year follow-up period.    

 Results  

 Baseline characteristics 
 Baseline characteristics in the population are shown in Table I. 
Th e mean value for FEV 1  was 96.6% (range 15.4% – 226.7%). Th e 
important diff erences between the two groups were that among 
men with spirometry were younger in age (52.2 years versus 
54.3 years,  P     �    0.001), with slightly lower systolic blood pres-
sure (132.5 versus 136.3 mmHg), total cholesterol 5.78 versus 
6.1 mmol/L), and low-density lipoprotein (LDL-) cholesterol 
(3.88 versus 4.21 mmol/L), with fewer years smoked (8.0 versus 
9.35 years), and fewer cases of type 2 diabetes (5% versus 6%) 
compared to those with no spirometry performed. Men who died 
due to SCD were older, had higher systolic and diastolic blood 
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pressure, more serum HDL-cholesterol and higher triglycerides 
levels, were more likely to have prevalent CHD, previous MI, hy-
pertension, and type 2 diabetes, and smoked more as compared to 
those who did not die due to SCD.   

 Outcome events and risk factors for sudden cardiac death 
 Th e average follow-up time to death or the end of follow-up was 
20 years (range 0.3 – 25.7 years). Among men with no history of 
COPD, asthma, and lung cancer a total of 95 SCDs occurred. 
Th ere were 52 SCD cases among 849 non-smokers, whereas 
43 cases occurred among 401 smokers. 

 Th e C-index for the total model discrimination was 0.795 (95% 
CI 0.755 – 0.847). Aft er FEV 1  was added into the multivariate 
model, the C-index increased from 0.787 (95% CI 0.753 – 0.844) 
to 0.795, showing a slight incremental value of FEV 1  in predict-
ing SCD. Th e integrated discrimination improvement was 0.014 
(95% CI 0.004 – 0.024), and the relative integrated discrimination 
improvement was 0.11, showing a signifi cant level of discrimina-
tion. Consistently, binary  R  2  increased from 0.156 to 0.167 aft er 
FEV 1  was added into the multivariable model. 

 In the multivariate model, the strongest risk factors for SCD 
were age (RR 1.04, 95% CI 1.00 – 1.08,  P    �     0.020), smoking (RR 
1.25, 95% CI 1.12 – 1.39,  P   �  0.001), previous MI (RR 5.60, 95% 
CI 3.47  –  9.03,  P   �  0.001), and SBP (RR 1.22, 95% CI 1.08 – 1.37, 
 P    �     0.001) in addition to FEV 1 . Similarly among smokers the 
strongest risk factors for SCD were previous MI (RR 5.84, 95% CI 
2.78 – 12.27,  P   �  0.001) and SBP (RR 1.25, 95% CI 1.03 – 1.53,  P    �      
0.022) in addition to FEV 1 . Among non-smokers the strongest 
risk factors for SCD were age (RR 1.06, 95% CI 1.00 – 1.12,  P    �      
0.025), previous MI (RR 6.34, 95% CI 3.30 – 12.19,  P   �  0.001), and 
CRP (RR 1.08, 95% CI 1.00 – 1.16,  P    �      0.031) including FEV 1 .   

 Lung function test and the risk of sudden cardiac death 
 Th e risk of SCD among quintiles of FEV 1  is shown in Table 
II. As a continuous variable, each 10% increase in percentage 
predicted FEV 1  was associated with 26% (age-adjusted risk 
0.74, 95% CI 0.66 – 0.83,  P   �  0.001) reduced risk for SCD. Aft er 
further adjustment for established risk factors (age, smoking, 
alcohol, SBP, BMI, serum LDL and HDL-cholesterol, previous 
MI, diabetes, and CRP) each 10% increase in predicted FEV 1  
was associated with 20% (adjusted risk 0.80, 95% CI 0.70 – 0.91, 
 P   �  0.001) reduced risk. LVH was not related to the risk of 
SCD. Th e risk of SCD among those in the highest FEV 1  was 
increased 2.71-fold (95% CI 1.00 – 7.47,  P     �    0.050) aft er addi-
tional adjustment for LVH. Furthermore, among men with the 
assessment of echocardiography ( n     �    802), FEV 1  was associated 
with a 2.20-fold (95% CI 1.05 – 4.62,  P    �      0.031) increased risk 
of SCD when left  ventricular function and other risk factors 
were adjusted.   

 Comparisons with FVC and the ratio of FEV 1  to FVC 
 In a multivariate adjusted model FVC was associated with 
3.10-fold (95% CI 1.34 – 7.25,  P    �      0.008) increased risk for SCD 
among men in the lowest quintile (13.62% – 80.34%) as compared 
to the highest quintile ( �    105.23%). Th e Kaplan – Meier survival 
curves with in the quintiles of FEV 1  and SCD are shown in 
Figure 1. Since FEV 1  and FVC behaved so similarly, no associa-
tion was observed with the ratio of FEV 1  and FVC (HR 1.45, 95% 
CI 0.72 – 2.95,  P    �      0.302) in the lowest quintile.   

 Lung function test and the risk of sudden cardiac death 
among men with lung disease 
 FEV 1  was associated with 2.65-fold (95% CI 1.25 – 5.56,  P    �      0.01) 
increased risk for SCD among men with asthma, COPD, and lung 
cancer in lowest quintile lowest quintile ( �    71.8%) as compared to 
highest quintile ( �    118.9%) in a multivariate model. In analyses 
using FVC instead of FEV 1  the lowest quintile (13.62% – 80.34%) 
yielded almost identical results with fully adjusted HR of 2.20 
(95% CI 1.11 – 4.36,  P    �      0.02) as compared to the highest quin-
tile. When further adjusting for smoking status (current, former, 

  Table I. Baseline demographic characteristics among men with and without 
sudden cardiac death.  

SCD
  (95 men)

Others
  (1155 men)

 P  value for 
diff erence

Age, years 54.7 (5.9) 51.4 (6.6)  �    0.001
Body weight, kg 81.3 (12.4) 80.2 (11.4) 0.124
FEV 1  (%) 87.6 (14.2) 97.3 (16.7) 0.091
FVC (%) 85.8 (13.6) 93.9 (15.3) 0.277
FEV 1 /FVC ratio (%) 81.7 (8.3) 82.6 (8.1) 0.804
Body mass index, m 2 27.5 (3.9) 26.6 (3.4) 0.066
C-reactive protein, mg/L 3.7 (6.7) 2.3 (4.3) 0.015
Cigarette pack-years of 

smoking  a 
14.9 (22.9) 7.4 (14.8)  �    0.001

Alcohol consumption, 
g/week

91.3 (138.0) 80.6 (132.7) 0.321

Systolic blood pressure, 
mmHg

137.6 (18.7) 132.3 (16.2) 0.048

Diastolic blood pressure, 
mmHg

89.4 (10.4) 88.0 (10.4) 0.309

Serum total cholesterol, 
mmol/L

6.07 (1.03) 5.78 (1.03) 0.692

Serum LDL-cholesterol, 
mmol/L

4.01 (0.90) 3.88 (0.94) 0.724

Serum HDL-cholesterol, 
mmol/L

1.19 (0.25) 1.29 (0.31) 0.020

Serum triglycerides 
mmol/L

1.83 (1.26) 1.37 (0.86)  �    0.001

Maximal oxygen uptake, 
mL/kg/min  b 

25.5 (6.8) 31.4 (7.4) 0.641

Maximal oxygen uptake, 
mL/min  b 

1983.3 (608.0) 2518.1 (664.9) 0.456

     a Pack-years denotes the lifelong exposure to smoking which was estimated as 
the product of years smoked and the number of tobacco products smoked 
daily at the time of examination.   
  b Cardiorespiratory fi tness was defi ned as the highest value or the plateau of 
oxygen uptake during the exercise testing.   
   HDL    �    high-density lipoprotein; LDL    �    low-density lipoprotein.   

  Table II. Forced expiratory volume (percentage) and the risk of sudden cardiac 
death among 1250 men.  

Sudden cardiac death
  (95 deaths)  a 

Forced expiratory volume (%) Relative risk  b  P  value

Incidence
  (cases/1000 

person years)
Quintile 1 (FEV 1  0% – 20%)

Age-adjusted 5.64 (2.32 – 13.71)  �    0.001 8.3/1000 y
Multivariable-adjusted 3.24 (1.32 – 7.95) 0.010

Quintile 2 (FEV 1     �    20% – 40%)
Age-adjusted 4.78 (1.98 – 11.33)  �    0.001 6.0/1000 y
Multivariable-adjusted 3.41 (1.40 – 8.30) 0.006

Quintile 3 (FEV 1     �    40% – 59%)
Age-adjusted 3.22 (1.27 – 8.10) 0.013 3.6/1000 y
Multivariable-adjusted 2.91 (1.15 – 7.38) 0.024

Quintile 4 (FEV 1  60% – 80%)
Age-adjusted 1.73 (0.64 – 4.68) 0.279 1.9/1000 y
Multivariable-adjusted 1.48 (0.54 – 4.04) 0.439

Quintile 5, reference 
(FEV1    �    80%)

1.00 (reference) 1.0/1000 y

     a  Sudden cardiac death was defi ned as the arrest having occurred within 
24 hours aft er onset of any symptoms.   
  b  Relative risks are adjusted for age, alcohol consumption, cigarette smoking, 
serum low- and high-density lipoprotein cholesterol, systolic blood pressure, 
type 2 diabetes, body mass index, C-reactive protein, previous myocardial 
infarction, and cardiorespiratory fi tness.   
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assessment of airfl ow obstruction can provide additional prog-
nostic information for SCD in conjunction with traditional risk 
factors in the general population. Previous research suggests that 
the systemic infl ammation or visceral adiposity commonly pres-
ent in COPD leads to the increased risk, and that treatment aimed 
at decreasing infl ammation in those with COPD may decrease the 
development of cardiac diseases (17). Vascular infl ammation may 
also contribute to impaired airway vascular smooth muscle relax-
ation in COPD, and thus the elimination of external toxic agents 
may also play a role in the prevention of cardiac diseases (18 – 20). 
However, in this study firstly, the association between impaired 
pulmonary function and SCD remained signifi cant, although the 
level of C-reactive protein was taken into account. Secondly, both 
FEV 1  and FVC were signifi cantly and inversely related to the risk 
of SCD aft er adjusting for other possible confounders, suggesting 
the protective eff ect of lung function on SCD risk. Findings from 
our study show that cigarette smoking has an adverse eff ect on 
SCD. Th e risk for SCD was increased considerably among smok-
ers as compared to non-smokers. Pulmonary function appears to 
be associated not only with cardiovascular risk factors but also 
clinical cardiovascular disease as our study showed that coronary 
heart disease was one of the important risk predictors. 

 Th e pathophysiological mechanisms by which lower FEV 1  and 
FVC may be associated with an increased risk of SCD is not very 
clear. Th e strong association between lung function and SCD 
observed in smokers suggests that a low FEV 1  may be a marker 
of ischemic myocardial disease, resulting in greater susceptibility 
to SCD, particularly in men with underlying CHD. Th is concept 
of FEV 1  as a measure of physiological reserve capacity to with-
stand pathological insults to the cardiovascular circulation seems 
tenable, particularly in view of the stronger inverse association 
between FEV 1  and SCD. Reduced lung volume may also refl ect 
impaired cardiac function due to an occult coronary disease 
(4), and it has been shown that left  ventricular dysfunction is 
associated with an increased risk of SCD (4,21). Depressed LV 
ejection fraction is a well-known predictor of mortality; however, 
we found that FEV 1  was an independent risk predictor for SCD 
when left  ventricular function was additionally adjusted for. Poor 
lung function with bronchial wall oedema can lead to airway ob-
struction inducing myocardial ischemia (22,23). It has also been 
suggested that the increased risk may be associated with alcohol 
intake, which has been shown to infl uence lung function, which 
may in turn cause SCD (24, 25); however, our fi ndings were inde-
pendent of alcohol intake. 

 On the basis of this long-term follow-up study it is possible 
to conclude that impaired pulmonary function is a predictor for 
SCD. A strength of our study is that the study is based on a rep-
resentative population-based sample of middle-aged men, with a 
high participation rate. A limitation of the present study is that we 
have included only middle-aged men, and no women and elderly 
in the cohort. Furthermore, the study design does not allow gen-
eralization to other races. We do not know whether the reduction 
of pro-infl ammatory markers would reduce the risk of SCD. Th e 
single assessment of lung function may lead to an underestima-
tion, rather than an overestimation of the prognostic signifi cance 
of lung function. However, an unanswered question is whether 
the new fi ndings can be used to implement a recommendation 
for the routine use of spirometry for SCD risk assessment in the 
general population. 

 Th ese fi ndings emphasize the importance of identifying high-
risk persons and the prognostic utility of pulmonary function test 
in the prediction of SCD in the general population. Our study 
suggests that lung function test with spirometry, which is a com-
mon clinical tool, can be used as a predictive measure for SCD. 

never) in addition to pack-years the results remained statistically 
signifi cant. No association was observed between the ratio of 
FEV 1  and FVC and SCD.   

 Lung function test and the risk of sudden cardiac death 
among non-smokers 
 As a continuous variable, each 10% increase in FEV 1  was asso-
ciated with 25% (age-adjusted risk 0.75, 95% CI 0.64 – 0.87,  P   �  
0.001) reduced risk for SCD (non-smokers:  n     �    849; 52 cases). 
In a multivariate-adjusted model, every 10% increase in the pre-
dicted FEV 1  was associated with 16% (0.84, 95% CI 0.70 – 0.99, 
 P    �     0.05) reduced risk for SCD. In a multivariate-adjusted model 
the risk was increased 3.62-fold (95% CI 1.04 – 12.69,  P    �     0.042) 
for SCD in the lowest quintile.   

 Lung function test and the risk of sudden cardiac death 
among smokers 
 Every 10% increase in FEV 1  was related to 21% (age-adjusted 
risk 0.79, 95% CI 0.65 – 0.95,  P    �     0.020) reduced risk for SCD. In a 
multivariate adjusted model, every 10% increase in FEV 1  was as-
sociated with 20% (adjusted risk 0.80, 95% CI 0.65 – 0.98,  P    �     0.04) 
reduced risk for SCD. Aft er adjusting for age, low FEV 1  was as-
sociated with a 5.71-fold (95% CI 1.25 – 26.13,  P    �     0.025) increased 
risk for SCD as compared to the highest quintile. In a multivar-
iate-adjusted model the respective risk was increased 5.01-fold 
(95% CI 1.09 – 23.01,  P    �     0.041) for SCD in the lowest quintile.    

 Discussion 
 Th is prospective study shows that poor lung function is associ-
ated with an increased risk of SCD in the general population. Th e 
current study demonstrates that a lung function test provided 
prognostic value beyond that predicted by common cardiovascu-
lar risk factors among men with no history of COPD, asthma, and 
lung cancer. Our fi ndings indicate that airfl ow obstruction is an 
important risk factor for SCD both in non-smokers and smokers. 
In our study the risk of SCD was also increased among men with 
obstructive lung disease. 

 Some underlying risk factors for SCD may be in part similar 
to common cardiovascular risk factors for CHD (15,16), but the 

  Figure 1.     Kaplan – Meier survival curves estimates according to the quintiles 
of forced expiratory volume.  
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