Lost life years due to premature mortality
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Abstract

Background. In Poland, as in most other Furopean countries, diseases of the respiratory system are the
4™leading cause of mortality; they are responsible for about 8% of all deaths in the European Union (EU)
annually. To assess the socio-economic aspects of mortality, it has become increasingly common to apply
potential measures rather than conventionally used ratios.

Objectives. The aim of this study was to analyze years of life lost due to premature deaths caused by diseases
of the respiratory system in Poland from 1999 to 2013.

Material and methods. The study was based on a dataset of 5,606,516 records, obtained from the death
certificates of Polish residents who died between 1999 and 2013. The information on deaths caused by dis-
eases of the respiratory system, i.e., coded as J00—J99 according to the International Statistical Classification
of Diseases and Related Health Problems, 10 revision (ICD-10), was analyzed. The Standard Expected Years
of Life Lost (SEYLL) indicator was used in the study.

Results. In the years 19992013, the Polish population suffered 280,519 deaths caused by diseases of the
respiratory system (4.69% of all deaths). In the period analyzed, a gradual decrease in the standardized
death rate was observed — from 46.31 per 100,000 inhabitants in 1999 to 41.02 in 2013. The dominant
causes of death were influenza and pneumonia (J09—J18) and chronic lower respiratory diseases (J40—J47).
Diseases of the respiratory system were the cause of 4,474,548.92 lost life years. The Standard Expected Years
of Life Lost per person (SEYLL,) was 104.72 per 10,000 males and 52.85 per 10,000 females. The Standard
Expected Years of Life Lost per death (SEYLL) for people who died due to diseases of the respiratory system
was 17.54 years of life on average for men and 13.65 years on average for women.

Conclusions. The use of the SEYLL indicator provided significant information on premature mortality due
to diseases of the respiratory system, indicating the fact that they play a large role in the health status of the
Polish population.
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Introduction

Diseases of the respiratory system are an important
health problem faced by the population of Europe. It is es-
timated that they cause about 8% of all deaths in the
European Union (EU) each year. Additionally, in many
highly-developed member nations, this percentage is of-
ten higher than the EU average, accounting for more than
10% of deaths (e.g., in 2012: Great Britain — 14.1%; Denmark
— 11.2%; Belgium — 10.5%; and the Netherlands — 10.4%).!

In Poland, as in most other European countries, dis-
eases of the respiratory system are the 4" leading cause
of mortality, after diseases of the circulatory system, ma-
lignant neoplasms, and external causes.”® However, the
proportional mortality rate due to these diseases is lower
than the EU average (5.2% in 2012). On the other hand,
the increasing number of deaths caused by diseases of the
respiratory system is alarming.'*

To assess the socioeconomic aspects of deaths, it has
become increasingly common to apply potential measures
which take into account the lifetime potential of the in-
dividuals in the population, rather than the convention-
ally used ratios.>® These measures consider not only the
number of deaths, but also the age of the individuals at the
moment of death, so they can be used to analyze the prob-
lem of premature mortality. Knowledge about the scope
of the problem and its changes over time plays a pivotal role
in planning the public health policy in every population.”®

The aim of this study was to assess the years of life lost
due to premature deaths caused by diseases of the respira-
tory system in Poland between 1999 and 2013, using the
Standard Expected Years of Life Lost (SEYLL), Standard
Expected Years of Life Lost per person (SEYLL,), and Stan-
dard Expected Years of Life Lost per death (SEYLLy).

Material and methods

This study was based on a dataset of 5,606,516 records
provided by the Statistical Office in Poland, which con-
tained information from the death certificates of Poles who
died between 1999 and 2013. The analysis was performed
on the records reporting deaths caused by diseases of the
respiratory system, i.e., coded as J0O0—J99 according to the
International Statistical Classification of Diseases and Re-
lated Health Problems, 10t" revision (ICD-10).

In the study, proportional and specific death ratios were
used. The measures were standardized using the direct
method for age, with the use of the European population
as a reference.

The SEYLL indicator was used as a potential measure.
It was calculated according to the method developed
by Murray and Lopez:®

|

SEYLL = ) d,e}
x=0
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where:

e} — the average life expectancy for a particular age based

on a standard population;

d, — the number of deaths at age ;

% — the age of death;

I - the oldest age in the population.

The life expectancies for particular ages were determined
from the life tables published by the World Health Organi-
zation (WHO) in 2012.° According to this source, the ex-
pected lifespan for both genders is 86.02 years. The values
given in the table were not adjusted for age or discounted.

In this study, 2 additional calculations were performed:
SEYLL,, the ratio of the SEYLL to the number of inhab-
itants of a country in the year analyzed (calculated per
10,000 inhabitants in this study); and SEYLLy, the quotient
of the SEYLL and the number of deaths caused by a par-
ticular disease, i.e., calculated per 1 death.

Results

From 1999 to 2013, the Polish population suffered
280,519 deaths caused by diseases of the respiratory sys-
tem, which accounted for 4.69% of all deaths. The ratio
between men and women was 1.45 (Table 1).

In the period studied, the values of the standardized
death rate due to diseases of the respiratory system gradu-
ally decreased for both men and women. In 2013, com-
pared to 1999, the value of this rate had decreased by 8.21
for men (per 100,000 males) and by 3.52 for women (per
100,000 females) (Fig. 1).

The majority of deaths attributed to diseases of the re-
spiratory system occurred in the age group of 65 years and
above. In 1999, 78.29% of all deaths of men due to diseases
of the respiratory system were noted in this age group,
and in 2013 this figure was 77.54%. For women, 87.26%
and 86.71% of all deaths due to these diseases were found
in this age group in 1999 and 2013, respectively.

The prevailing causes of deaths due to diseases of the
respiratory system were influenza and pneumonia (J0O9—
J18), as well as chronic lower respiratory diseases (J40—
J47). Over the period analyzed, the percentage of deaths
due to influenza and pneumonia increased from 48.01%
to 58.73%, but dropped for all other respiratory diseases;
for example, deaths due to chronic lower respiratory dis-
eases fell from 42.59% to 33.65%.

In 1999, the dominant cause of death due to diseases of the
respiratory system among men were chronic lower respira-
tory diseases, while in 2013 it was influenza and pneumo-
nia. The percentage of male deaths decreased for all other
groups of diseases over the period of 1999-2013. Only the
group of other respiratory diseases principally affecting the
interstitium (J80-J84) demonstrated such high incidence.

For women, on the other hand, while respiratory deaths
were predominantly caused by influenza and pneumonia
over the study period, the percentage of deaths due to these
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Table 1. Deaths caused by diseases of the respiratory system in Poland from 1999 to 2013

General

proportional

proportional

proportional

number of deaths number of deaths number of deaths

mortality ratio mortality ratio mortality ratio

1999 10,427 511 7496 423 17923 470

2000 10,491 537 7,819 453 18,310 498

2001 9,284 481 6,474 3.80 15,758 434
2002 9342 487 6,195 369 15,537 432

2003 10,185 525 7145 417 17330 474
2004 10175 523 6,697 397 16,872 464
2005 11,066 562 7,481 436 18,547 504
2006 11,126 561 7,341 428 18,467 5.00
2007 11,778 582 7,644 437 19,422 515
2008 11,569 572 7,728 436 19,297 509
2009 12,206 599 8,446 466 20,652 536
2010 11,487 575 7,846 439 19333 511

2011 11,868 599 8,108 457 19976 532

2012 11,715 5.80 8433 462 20,148 524

2013 13,106 6.50 9,841 530 22,947 592
Total 165,825 523 114,694 408 280,519 469
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Fig. 1. Standardized death rate due to diseases of the respiratory system in Poland from 1999 to 2013, calculated per 100,000 inhabitants according to sex

diseases grew from 60.22% to 65.03% by the end of 2013. In Poland, between 1999 and 2013, deaths due to diseases
It was also observed that the percentage of deaths caused of the respiratory system accounted for 4,474,548.92 years
by lung diseases due to external causes (J60—]70) increased of lost life (SEYLL): 2,908,777.99 years for men and
from 1.77% to 2.02%. The deaths caused by other groups 1,565,770.93 years for women. These figures trans-
of respiratory diseases fell (Table 2). late to 104.72 prematurely lost life years (SEYLL,) per
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Table 2. Deaths due to diseases of the respiratory system in Poland in 1999 and 2013 according to cause and sex

Cause of death

Acute upper respiratory infections 12 10
(J0OO-J06) (0.12%) (0.13%)
; 4,090 4,514
Influenza and pneumonia (J09-J18) (39.23%) (60.22%)
5 4
Influenza (JO9-J11) 012%) 0.09%)
) 4,085 4,510
Pneumonia (J12-J18) (99.88%) (99919%)
Other acute lower respiratory infections 55 35
(J20-J22) (0.53%) (0.47%)
Other diseases of upper respiratory tract 1 3
(J30-J39) (0.11%) (0.04%)
Chronic lower respiratory diseases 5316 2,317
(J40-J47) (50.98%) (30.91%)
Chronic obstructive pulmonary disease 4444 1,706
(J40-J44, 147) (83.60%) (73.63%)
872 611
Asthma (J45-J46) (16.40%) (26.37%)
Lung diseases due to external agents 245 133
(J60-J70) (2.35%) (1.77%)
Other respiratory diseases principally 290 254
affecting the interstitium (J80-J84) (2.78%) (3.39%)
Suppurative and necrotic conditions 165 54
of the lower respiratory tract (J85-J86) (1.58%) (0.72%)
Other diseases of the pleura 53 31
(J90-J94) (0.51%) (0.41%)
Other diseases of the respiratory system 190 145
(J95-J99) (1.82%) (1.93%)
Total 10,427 7496
(100%) (100%)

general general
22 5 3 8
(0.12%) (0.04%) (0.03%) (0.03%)
8,604 7,078 6,399 13,477
(48.01%) (54.01%) (65.03%) (58.73%)
9 47 50 97
(0.10%) (0.66%) (0.78%) (0.72%)
8,595 7,031 6,349 13,380
(99.90%) (99.34%) (99.22%) (99.28%)
90 n 35 46
(0.50%) (0.08%) (0.36%) (0.20%)
14 2 2 4
(0.08%) (0.02%) (0.02%) (0.02%)
7,633 5,037 2,685 7,722
(42.59%) (38.43%) (27.28%) (33.65%)
6,150 4,819 2,372 7,191
(80.57%) (95.67%) (88.34%) (93.12%)
1,483 218 313 531
(19.43%) (4.33%) (11.66%) (6.88%)
378 254 199 453
(2.11%) (1.94%) (2.02%) (1.97%)
544 366 301 667
(3.04%) (2.79%) (3.06%) (2.91%)
219 159 55 214
(1.22%) (1.21%) (0.56%) (0.93%)
84 32 21 53
(0.47%) (0.24%) (0.21%) (0.23%)
335 162 141 303
(1.87%) (1.24%) (1.43%) (1.32%)
17923 13,106 9,841 22947
(100%) (100%) (100%) (100%)

10,000 men, and 52.85 years per 10,000 females. The num-
ber of lost life years was found to increase over the period
for both men and women, with SEYLL, being the highest
in the final year of observation: for men it was 118.43 and
for women 64.68. SEYLL, for men was lower than 100 only
in the years 2001-2004. During this time, the lowest values
for women were also recorded (<50).

The analysis of SEYLL, indicated that a man who died
due to a disease of the respiratory system in Poland from
1999 to 2013 lost 17.54 years on average, and a woman
13.65 years on average. Over the period studied, SEYLLq4
fell from 18.55 in 1999 to 16.83 in 2013 for men, and from
14.23 to 13.06 for women (Table 3).

Discussion

Poland belongs to the group of European countries with
a low mortality rate for diseases of the respiratory system,
which contribute to about 5% of all Polish deaths. However,
the results of the authors’ research indicate that this percent-
age may increase in the coming years. It was at its highest
point in the last year of observation, at 5.92%, which was

0.62% higher compared to the previous year and 1.60% higher
than the lowest value recorded during the study period (4.32%
in 2002). In 2012, the highest proportional mortality rate
from all the EU countries was noted in Great Britain. It was
14.1% during that time. The available data indicates that the
values of this ratio may also increase in this population.t’
This study examines the changes in the standardized
death rate due to diseases of the respiratory system in Po-
land. Its value gradually decreased over the study period, but
asignificant increase was noted in the final year. A similar
trend in the standardized death rate was observed for Great
Britain and the EU as a whole.* In Poland, the standardized
death rate due to diseases of the respiratory system for the
general population now has a value almost equal to the EU
average (41.02 vs 41.64 per 100,000 inhabitants in 2013).
For men, the EU average value was exceeded in 2006, and
this upward trend has continued to the present (64.37 vs
47.47 per 100,000 males in 2013). For women, the values
were lower than the EU average throughout the entire pe-
riod analyzed (26.82 vs 31.05 per 100,000 females in 2013).
An analysis of deaths due to diseases of the respiratory
system according to age helps in interpreting the changes
seen in the values of the standardized death rate and the
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Table 3. Lost life years due to diseases of the respiratory system in Poland from 1999 to 2013 according to sex

(p:rEr(;_,lt_)T)O) SEYLL
1999 193,469.35 104.29 18.55
2000 190,250.70 102.63 18.13
2001 168,229.24 90.80 18.12
2002 165,801.98 89.65 17.75
2003 178,431.09 96.60 1752
2004 179,390.11 97.21 17.63
2005 191,275.33 103.65 17.28
2006 195,384.50 106.03 17.56
2007 208,624.72 113.31 17.71
2008 202,709.79 110.08 17.52
2009 214,432.55 116.36 17.57
2010 200,072.87 107.26 1742
201 205,439.20 110.13 1731
2012 194,633.75 104.36 16.61
2013 220,632.81 11843 16.83
Total 2,908,77799 104.72 17.54

(p:rEr(;_,lt_)rE)O) SEYLLy

106,636.32 5418 14.23
110,094.03 55.94 14.08
92,308.27 46.89 14.26
85,753.37 43.55 13.84
9700511 49.07 13.58
91,381.37 46.44 13.65
100,332.88 5092 1341
99,130.22 50.32 13.50
103,710.97 52.63 13.57
104,962.05 53.22 13.58
116,54791 59.05 13.80
106,641.92 53.65 13.59
112,886.45 56.77 13.92
109,876.38 55.26 13.03
128,503.68 64.68 13.06
1,565,770.93 52.85 13.65

proportional mortality rate over time. The results of the
presented study indicate that the highest number of deaths
caused by these diseases occurred in people at the age
of 65 years or older.

The main respiratory diseases that caused the most deaths
in Poland were influenza and pneumonia (J09-J18). An analy-
sis of the number of vaccinations against influenza received
by the Polish population suggests that many deaths could
be prevented by the vaccine against this virus.!! While the
European Council recommends that at least 75% of the popu-
lation are vaccinated, this number has not exceeded even 5%
in Poland for many years.!>!3 Moreover, despite the regu-
lar advancements in the influenza vaccination, its use has
been gradually decreasing in recent years, from 6.8% in 2009
to 3.4% in 2015.%15 It is also worth noting that one of the
current indications for vaccination against influenza is an age
of 65 years or older, regardless of additional risk factors.!>1¢

Beside influenza and pneumonia, the greatest mortality
due to diseases of the respiratory system observed in Po-
land, as in most other European countries, is in chronic
lower respiratory diseases (J40-J47), such as bronchial
asthma and chronic obstructive pulmonary disease
(COPD).! Despite considerable research on the causality
of these diseases, certain data on the factors determining
their development is lacking. One of the most probable
causes of asthma is hypersensitivity to inhaled allergens,
and the best documented factor facilitating the progress
of asthma is tobacco smoke.'” Smoking cigarettes is also
a main factor in the progress of COPD.!®#1 WHO data in-
dicates that in 2013, 29.4% of Poles aged >15 years regularly
smoked cigarettes. At the same time, the mean value in the
EU was 27.5%, and 20.3% in Great Britain.*

From a socioeconomic point of view, SEYLL is more
important than a simple interpretation of death rates.
Of particular concern is the significant increase in SEYLL,
observed in the last year studied. This means that the num-
ber of years of life lost due to diseases of the respiratory
system calculated per 10,000 inhabitants has increased,
and it indicates that there is a need to continue observing
premature mortality in the Polish population. Additionally,
the decrease in SEYLL4 confirms that deaths due to diseases
of the respiratory system have shifted to older age groups
over time. This may indicate that the prophylactic and thera-
peutic methods used to treat these diseases have improved.

Diseases of the respiratory system are the 4" highest
cause of mortality in Poland, after diseases of the circula-
tory system, malignant neoplasms, and external causes.
Influenza and pneumonia, as well as chronic lower respi-
ratory diseases, including bronchial asthma and chronic
obstructive pulmonary disease, are the dominant respira-
tory diseases contributing to the observed mortality.

The analysis of the health status of a population
by a potential measure, like SEYLL, gives significant in-
formation on premature mortality.’?-??> Diseases of the
respiratory system over a 15-year period caused the loss
of 4,474,548.92 years of life in the Polish population. This
disproportionately affected men, with an average of 104.72
lost life years per 10,000 males, compared to 52.85 lost life
years per 10,000 females. This means that, on average,
a man who died due to a disease of the respiratory system
lost 17.54 years and a woman lost 13.65 years. The values
of SEYLL indicate that diseases of the respiratory system
play an important socioeconomic role in the health status
of the Polish population.
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