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Abstract
Chronic obstructive pulmonary disease (COPD) is one of the leading causes of mortality. Although more prevalent in men,
it is anticipated that, due to the convergence in smoking rates, the prevalence rate in women will surpass that of men.
There were 14,519 deaths attributable to COPD in the period 2000-2009.  Although deaths decreased for both sexes,
reduction in deaths was significantly higher among men (test for trend, p<0.01 for men vs. p=0.06 for women). Smoking
rates decreased for both sexes from 1980-2009 with the percentage reduction in smoking significantly greater in men
(11.5% vs. 7.0%, p<0.001).  There has been a convergence in COPD deaths and COPD hospital in-patient discharges for men
and women that mirrors the trend in the convergence of male and female smoking rates. This study provides evidence of
the need for effective smoking cessation programmes that are targeted at women as well as men.

Introduction
Chronic obstructive pulmonary (COPD) disease is a general term for a number of chronic lung disorders also referred to
as chronic bronchitis, emphysema, chronic obstructive airway disease and chronic airway flow limitation. It is a
serious yet largely preventable and treatable chronic disease. COPD is one of the leading causes of mortality and
morbidity worldwide.

1
 The prevalence of COPD in Ireland is unknown but based on international figures it is estimated

that at least 400,000 people in Ireland have COPD of whom over 180,000 have moderate or severe disease.
2
 COPD

prevalence also increases with age and it is estimated that it increases from approximately 10% of the population aged
40-49 years to over 50% in those aged 70 years or over.

1,2
 It is estimated that the Irish population aged over 35 years

will increase by between 40-50% in the next 20 years and the major growth will be seen in those aged 50 years and
over.

4

Thus the burden of COPD on health services is expected to increase in the future. The main risk factor for COPD is
smoking; it is estimated that between 50-85% of cases of COPD can be attributable to either current or previous
smoking.

5
 Although the disease is more prevalent in men, it is hypothesized that, due to the convergence in male and

female smoking rates, the rates of COPD among women will surpass those of men in around 10 years.
6
 This is because

womensâ�� rates of tobacco use have typically lagged behind and peaked later than mensâ�� rate of smoking. Furthermore,
studies have shown that women are more susceptible to COPD in response to smoking when exposed to the same amount of
exposure to tobacco as men, and women are more likely to develop more severe and earlier on-set COPD than men.

7-10

The prevalence of COPD has not previously been measured in Ireland as there are no registers available to record COPD
incidence or prevalence. However, the use of health care resources in acute hospitals (e.g. hospital in-patient
discharges) provide some measure of the prevalence of COPD although this will under-estimate the true prevalence of
COPD in the community since patients admitted to acute hospitals usually have acute exacerbations of the disease and
therefore present with later stage disease. Data from the Organisation for Economic Co-operation and Development (OECD)
and the World Health Organisation (WHO) â��Health For Allâ�� database on historical smoking rates have shown that, in
Ireland, a convergence in smoking rates between men and women has occurred over the past 30 years. However, the impact
of this convergence in smoking rates on COPD mortality and in COPD in-patient hospital morbidity has never been
examined. The aim of this study was to study trends in COPD mortality and morbidity among males and females aged over
40 years in Ireland, and investigate if the convergence of smoking rates among Irish males and females was likely to
have any impact on the COPD mortality and in-patient hospitalization rates.

Methods
All deaths over a ten year period 2000-2009 in those aged 40 years and over with a principle or underlying cause of
death of COPD recorded were identified from the Central Statistics Office database using the following codes: ICD-9
Codes 490-492, 493.2 and 496 for years 2000-2006 inclusive and ICD-10 Codes J40-J44 and J47 for years 2007-2009
inclusive. In-patient hospital discharges for those aged 40 years and over to acute public hospital between 2000-2009
for which a principal diagnosis of COPD was recorded were extracted from the Hospital In-Patient Enquiry (HIPE). The
COPD hospital discharges were identified using ICD-9 Codes 490-492, 493.2 and 496 for years 2000-2004 inclusive and
using ICD 10 Codes, J40-44 and J47 for years 2005-2009. HIPE is a computer-based health information system that
collects demographic, clinical and administrative data on discharges from acute public hospitals in Ireland.

11
 The HIPE

system is managed by the Health Service Executive (HSE) and the Economic and Social Research Institute (ESRI).

To calculate COPD mortality rates, the number of deaths with COPD recorded as underlying cause of death was used as
numerator and the population of Ireland was used as denominator. To calculate COPD hospital in-patient rates, the
number of hospital in-patient discharges was used as numerator and the total resident population 40 years and over as
the denominator. The total resident population data were extracted from the Health Atlas database that includes census
and inter-censual data from the Central Statistics Office of Ireland.

12
 Rates were standardized to the EU standard

population (direct method). Historical smoking rates were extracted from the WHO health for all database and from the
OECD database. Data were analysed using JMP statistical package.

13
 Crude and age-adjusted rates and rate differences

were calculated using StatsDirect.
14

 T-tests were used to compare means. Pearsonâ��s X2 test was used to compare
proportions in groups of categorical data and test for trend was used to identify linear trend and regression slopes
were compared using Stata.

15

Results
Number of deaths with COPD as the underlying cause of death
There were 14,519 deaths with COPD recorded as an underlying cause of death over the ten year study period (Table 1).
This reduction in deaths led to a decrease in the age standardized mortality rate for men and women. However, the
decrease was significantly greater for the men (test for trend, p<0.01 for men vs. p=0.06 for women). The rate
difference between the male and female COPD mortality rate in 2000 was significantly larger than the rate difference in
2009 (i.e. a rate difference of 27 per 100,000 (95% CI 22.9 to 31.0) in 2000 compared to a rate difference of 14 per
100,000 (95% CI 11.6 to 17.8) in 2009. This has led to a convergence in the male and female mortality rates and as
shown in Figure 1, if the rate of mortality continues the same the female mortality rate will surpass the male
mortality rate in 10 years.
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*ICD-9 Codes 490-496 excluding 493 for years 2000-2006, and ICD-10 codes J40-J47, excluding J45-J46 for 2007-2009.
**ICD-9 Codes 490-492, 493.2 and 496  for years 2000-2004 and ICD-10 Codes J40-J44 and J47 for years 2005-2009.

Number of in-patient hospital discharges with a principal diagnosis of COPD for those aged e40 years as recorded by
year of discharge
There were 91,648 hospital discharges representing 65,445 patients with a principal diagnosis of COPD over the ten year
study period (Table 1). The number of discharges increased by 56.1% over the study period from 7,350 in 2000 to 11,505
in 2009. This represents an increase of 44.3% in the number of patients over the study period from 5,512 in 2000 to
7,954 in 2009. However the increase in the number of patients was significantly greater in the women compared to the
men over the ten year study period (62.7% vs., 30.0%, p<0.001). As shown in Figure 2, the age standardized hospital
discharge rate was greater for the women (test for trend, p<0.004 for women vs. p=0.01 for men) The rate difference
between the male and female hospital discharge rate in 2000 was significantly larger than the rate difference in 2009
(i.e. a rate difference of 222.5 per 100,000 (95% CI 204.7 to 246.3) in 2000 compared to a rate difference of 165.9 per
100,000 (95% CI 139.0 to 192.8 per 100,000) in 2009. This has led to a convergence in the male and female hospital
discharge rates (Figure 2).

Figure 1: Age standardized mortality rate for deaths with COPD recorded as underlying cause of death by year of
occurrence.

Figure 2: Age standardized hospital discharge rate for COPD  by year of hospital discharge.

Cigarette smoking rates in Ireland over a 30 year period
The prevalence of cigarette smoking in Ireland has reduced over the past 30 years for both men and women (Figure 3).
However, there was a greater significant reduction in prevalence of cigarette smoking in men i.e., 14.1% (95% CI 10.5
to 26.6, p=0.03) (i.e. from 39% in 1981 to 24.9% in 2010) compared to a non-significant reduction in smoking rate for
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women i.e., 9.9% (95% CI 2.3 to 22.2, p>0.05) (i.e. from 32% in 1981 to 22.1% in 2010). This has led to a convergence
in smoking rates (Figure 3) that mirrors the trend in the convergence of COPD mortality and in-patient hospital
discharge rates among Irish men and women.

Hospital profile of hospital discharges with a principal diagnosis of COPD
The median length of stay was 7 days (range 1-730 days) with a total of 894,325 bed days over the ten year study
period. Women had a significantly longer length of stay compared to the men (10.1 days vs. 9.5 day, p<0.01). The
majority were emergency admissions (71,663, 78.2%) with the majority being discharged home (77,099, 84.1%) and a
significant minority (3,741, 4.1%) who died in hospital.

Profile of patients admitted with a principal diagnosis of COPD
Over the ten year study period, the majority of the patients were male (The average age of patients aged over 40 years
with a principal diagnosis of COPD was 71.4 (S.D. 10.7) years. Female patients were on average, significantly younger
than the men (71.1 years vs. 71.8 years, p<0.001).

Figure 3: Smoking prevalence figures for men and women aged >15 yrs by year.

Discussion
This is the first study in the Republic of Ireland to examine the effect of the convergence of historical smoking rates
on COPD mortality and COPD hospital in-patient discharges. This is a cross-sectional study and although the changing
smoking rates in Irish women could be a causative factor in the increase in COPD among women, this causal relationship
can only be inferred and it has not been proven. Factors other than smoking may be leading to the convergence in COPD
deaths and hospital discharges. However, there has also been a convergence in the incidence of lung cancer in Irish men
and women and it has been hypothesized that this convergence is also due to the convergence in smoking rates between
Irish men  and women.

16
 This study was limited to data on COPD mortality and COPD in-patient hospital morbidity.

Clearly there is a need for more comprehensive data on all aspects of COPD in Ireland (for e.g. ED data and GP data).
There are no data available on smoking history or on severity of COPD disease and this information would have been
useful to infer causality.

This study found a reduction in COPD mortality rates but an increase in COPD hospital discharge rates. However, the
reduction in COPD mortality rates was significantly greater among the men compared to the women. This significant
reduction in mortality in Irish men mirrors the reduction in their smoking rates. The slower rate of reduction in COPD
deaths among women is likely to reflect the slower rate of decline in smoking rates among Irish women. If the trend
continues, the female COPD mortality rate for women will surpass the male COPD mortality rate in ten years. This study
has also shown that there has been a convergence in the in-patient hospital discharge rate for COPD in men and women in
Ireland. Given that patients admitted to hospital with COPD are likely to be suffering from severe exacerbations of the
disease, the finding that female patients admitted with COPD were on average younger than male patients adds more
evidence to the premise that women are more likely than men to develop early-onset COPD.

17

This study also highlights the substantial burden of COPD on acute hospital services in Ireland with lengthy hospital
stays and repeat admissions being common. Given that our population is ageing and there is a greater number of older
women than men in Ireland, we need to prepare for the growing burden of this disease on our health services by ensuring
that adequate resources and best evidence based practice is used to care for these patients. Additional sustained and
effective smoking cessation programmes need to be in place and targeted at women. An evidence-based approach to the
management of COPD similar to that outlined in the WHO Global Initiative for Chronic Obstructive Lung Disease (GOLD)

18

should be implemented with particular emphasis on smoking cessation targeted at both men and women. Educating patients,
physicians, and the public to recognize that COPD is a preventable disease that may in the future be as common among
women is of great importance. Continued monitoring of trends in COPD mortality and morbidity must be carried out.
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