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After a steady increase between the 1950s and the 1970s, laryngeal cancer mortality has been levelling off since the early
1980s in men from most western and southern European countries and since the early 1990s in central and eastern Europe.
To update trends in laryngeal cancer mortality, we analyzed data provided by the World Health Organization over the last two
decades for 34 European countries and the European Union (EU) as a whole. For major European countries, we also identified
significant changes in trends between 1980 and 2012 using joinpoint regression analysis. Male mortality in the EU was
approximately constant between 1980 and 1991 (annual percent change, APC=-0.5%) and declined by 3.3% per year in
1991-2012. EU age-standardized (world population) rates were 4.7/100,000 in 1990-91 and 2.5/100,000 in 2010-2011.
Rates declined in most European countries, particularly over the last two decades. In 2010-11, the highest male rates were in
Hungary, the Republic of Moldova, and Romania (over 6/100,000), and the lowest ones in Finland, Norway, Sweden, and Swit-
zerland (below 1/100,000). In EU women, mortality was stable around 0.29/100,000 between 1980 and 1994 and slightly
decreased thereafter (APC=—1.3%; 0.23/100,000 in 2000-01). We also considered male incidence trends for nine European
countries or cancer registration areas. In most of them, declines were observed over recent decades. Laryngeal cancer mortal-

ity thus showed favourable trends over the last few decades in most Europe, following favourable changes in tobacco and,

mostly for Mediterranean countries, alcohol consumption.

After a steady increase between the 1950s and the 1970s,
laryngeal cancer mortality has been levelling off since the
early 1980s in men from most western and southern Euro-
pean countries, including France, Italy, and Spain which had
exceedingly high rates in the past."” Male laryngeal mortality
rose up to the early 1990s and levelled off thereafter in sev-
eral countries from central and eastern Europe, such as Hun-
gary, Poland and the Russian Federation.'” In the European
Union (EU) as a whole, male mortality declined from 5.1/
100,000 in 1980-81 to 3.3/100,000 in 2000-01.> In the early
2000s, however, there was still a 10 to 15-fold variation in
male laryngeal mortality between the highest rates (around
7-8/100,000) in central and eastern European countries, such
as Croatia, Hungary, and the Russian Federation, and the
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lowest ones (below 1/100,000) in Nordic countries, such as
Finland, Norway, and Sweden. Laryngeal cancer mortality
rates are much lower in women than in men,* with rates
around 0.3/100,000 in the EU between 1980 and 2012, in the
absence of any appreciable trend over time.”

To update trends in mortality from laryngeal cancer in
Europe, we analyzed data provided by the World Health
Organization (WHO) over the last two decades. Moreover,
for major European countries we used joinpoint regression
analysis to identify significant changes in trends over the
period 1980-2012. Incidence for a few countries providing
long-term data were also considered in order to have a more
complete picture of the patterns of laryngeal cancer.

Material and Methods

Official deaths certification data from laryngeal cancer for 34
European countries over the period 1980-2012 where derived
from the WHO database available on electronic support.” We
considered European countries with: (i) at least 2 million
inhabitants in the last year available; (ii) available data for 20
years or more; (iii) death certification coverage higher than
90%. Besides the UK as a whole, data were also presented for
England and Wales, Scotland, and Northern Ireland sepa-
rately. For Slovakia data were available since 1992. For Ice-
land and Ireland data were available up to 2009, for Belgium,
Slovakia, Slovenia, Switzerland, the UK, and Northern Ireland
up to 2010, and for Belarus, Bulgaria, France, the Russian
Federation, and Scotland up to 2011.
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What’s new?

Laryngeal cancer mortality in Europe

The study quantifies the favourable trends of laryngeal cancer mortality in most European countries over the last few decades,
following reduction in tobacco and, for Mediterranean countries, alcohol consumption.

The EU was defined as the union of 28 member states as
since July 2013, that is, Austria, Belgium, Bulgaria, Croatia,
Cyprus, the Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Poland, Por-
tugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the
UK. Data for Cyprus were not included, since they were
available for the last few years only.

In the three decades considered, most countries used the
Ninth revision of the International classification of diseases
(ICD),° but some still used the Eighth revision” and some
adopted the Tenth revision from 1995 onwards.® Since there
were no differences in the definition of laryngeal cancer
across various revisions, in all countries laryngeal cancer
deaths were recoded according to the 10th revision of the
ICD (code: C32).2

Estimates of the resident population, based on official cen-
suses, were obtained from the same WHO database’ or from
the EUROSTAT database’ when data were not available in
the WHO database. From the matrices of certified deaths

and resident populations, age-specific rates for each 5-year
age group and calendar period were computed. Age-
standardized rates per 100,000 at all ages and truncated at
35-64 years were computed using the direct method, and
were based on the world standard population.'” In a few
countries, data were missing for one or more calendar years.
No extrapolation was made for missing data.

To identify significant changes in mortality trends over
the period 1980-2012 for major European countries and the
EU as a whole we used joinpoint regression models allowing
for up to three joinpoints.'"'> We also computed the esti-
mated annual percent changes (APC) for each of the identi-
fied trends and the average annual percent change (AAPC)
over the whole period."?

Incidence data for laryngeal cancer were obtained from
the Cancer Incidence in Five Continents database'* over the
period 1980-2007 for a few countries providing long-term
cancer registration data. For countries with more than one
cancer registry, we aggregated data to ensure the highest geo-
graphic coverage and the analyses were restricted to the
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Figure 1. Geographic variation in age-standardized (world population) mortality rates from laryngeal cancer in men from 34 European coun-
tries and the European Union: a) 1990-91; b) 2000-01; c) 2010-11. Footnote: Russian Federation in the bottom frame.
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APC: annual percent change; AAPC: average annual percent change over the period 1980-2012; Cl: confidence interval.
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longest common calendar period between registries. We com-
puted sex-specific age-standardized (direct method, world
standard population'®) incidence rates.

Results

Geographic variation in age-standardized mortality rates
from laryngeal cancer in men from Europe in 1990-91,
2000-01, and 2010-11 are shown in Figure 1. In the EU,
mortality rates were 4.7/100,000 in 1990-91, 3.4/100,000 in
2000-01, and 2.5/100,000 in 2010-2011. In 1990-1991, the
highest male rates were in Hungary (9.1/100,000), followed
by Croatia, the Russian Federation, Ukraine, and Belarus
(about 8/100,000) and the lowest ones were in Sweden, Ice-
land, and Norway (below 1/100,000) (Table 1 and Fig. 1). In
2010-11, the highest male rates were in Hungary, the
Republic of Moldova, and Romania (over 6/100,000), and
the lowest ones in Finland, Iceland, Norway, Sweden, and
Switzerland (below 1/100,000). Among women from the EU,
mortality rates were 0.28, 0.26 and 0.23/100,000 respectively
in 1990-91, 2000-01, and 2010-11 (Supporting Information
Fig. 1). In 1990-91, the highest female rates were in Den-
mark and Hungary (over 0.5/100,000) and the lowest ones
in Iceland and Sweden (below 0.1/100,000). In 2010-11, the
highest female rates were in Hungary (0.75/100,000) and the
lowest ones in Belarus, Finland, Sweden, and Ukraine (below
0.1/100,000). With the exception of major European coun-
tries, however, these rates were based on a very limited
number of deaths and hence largely affected by random
variation.

Truncated (age 35-64 years) age-standardized mortality
rates from laryngeal cancer in men and women from various
European countries and from the EU as a whole in 1990-91,
2000-01, and 2010-11 are given in Supporting Information
Table 1. In the EU, male laryngeal cancer mortality rates
were 8.8/100,000 in 1990-91, 6.1/100,000 in 2000-01, and
4.3/100,000 in 2010-11. In middle-aged women, EU mortal-
ity rates were 0.49, 0.46 and 0.42/100,000 in 1990-91, 2000-
01, and 2010-11, respectively.

Figure 2 shows the trends in laryngeal cancer mortality, at
all ages and truncated 35-64 years, in men from selected
European countries and the EU as a whole between 1980 and
2012. Different scales were adopted for each country in order
to provide more readable and interpretable trends. Table 1
gives the corresponding results from the joinpoint regression
analysis. Mortality in the EU men was approximately con-
stant between the early 1980s and early 1990s
(APC= —0.5%) and declined by 3.3% per year thereafter.
Steady decreases over the last three decades were observed in
southern European countries, such as Italy (AAPC = —3.6%),
Spain  (AAPC= —2.7%), and  particularly  France
(AAPC = —5.7%), which had exceedingly high rates in the
past. Male laryngeal mortality rose up to the early/mid 1990s
in countries from central and eastern Europe, such as Ger-
many, Hungary, Poland, the Russian Federation and Ukraine
(APC between 1.3% in Germany and 4.5% in Ukraine), to
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Figure 4. Trends in age-standardized (world population) incidence rates per 100,000 men for laryngeal cancer in selected European coun-
tries, 1980-2007. Footnote: The registries include: the Czeck Republic (1983-2007); France (1988-2007); Bas-Rhin, Calvados, Doubs,
Haut-Rhin, Herault, Isere, Somme, Tarn; Germany (1980-2007): Saarlard; Italy (1993-2005): Ferrara Province, Florence, Modena, Parma,
Ragusa Province, Romagna, Torino, Lombardy, Varese province, Sassari Province; the Netherlands (1989-2007); Poland (1980-2006): Cra-
cow; the Russian Federation (1994-2007): St Petersburg; Spain (1993-2007): Albacete, Granada, Murcia, Navarra, Tarragona, Girona,
Cuenca; and UK (1993-2007): England, Merseyside and Cheshire, England, North Western, England, Oxford, England, South and Western
Regions, England, Birmingham and West Midlands Region, England, Yorkshire, East of England Region, Scotland, Northern Ireland.

shown in Figure 3, and corresponding findings from the join-
point regression analysis in Table 2. In the EU, female mor-
tality was approximately stable between the early 1980s and
the mid 1990s, while it slightly decreased thereafter
(APC=—1.3% in 1994-2012). Over the period 1980-2012,
trends were declining in France (AAPC= —2%), Italy
(AAPC = —1%), UK (AAPC = —1.8%), and the Russian Fed-
eration (AAPC = —1.7%). In Germany and Poland rates rose
up to the mid-late 1990s (APC =2.8% in 1980-1995 and
2.2% in 1980-1993, respectively) and levelled off thereafter
(APC=—=0.9% in 1995-2012 and —0.8% in 1993-2012,
respectively). Only in Spain rates declined between 1980 and
1992 (APC= —5.5%) to rise again over the last decade
(APC = 2.1% in 1992-2012).

Trends in laryngeal cancer incidence in men from nine
European countries or registration areas over the period
1980-2007 are given in Figure 4. In most countries consid-
ered, incidence rates were declining over the last two/three
decades. No clear trends were observed in Germany and the
Russian Federation, although incidence data in these coun-
tries were based on a single cancer registry.

Discussion

The present updated analysis of laryngeal cancer mortality in
Europe confirms the steady decline in men from the EU.
This reflects the long-term declines in western and southern
European countries, such as France, Italy, and Spain which
had the highest male rates in the past, but also the more
recent falls in countries from central, eastern and northern
Europe, such as Hungary, Russia, and Ukraine, where mortal-
ity has been increasing up to the late 1990s/early 2000s. Mor-
tality in women is extremely low and showed stable or
slightly decreasing trends in most countries over recent deca-
des. Similar trends in mortality from male laryngeal cancer
were observed in the USA, where rates declined since the
early 1990s, although over the last years the trends were lev-
elling off (APC = 2.3% in 2009-11)."

Death certification for laryngeal cancer is sufficiently reli-
able to permit meaningful inference on trends for most Euro-
pean countries.'®'” No major changes in the classification
and coding of laryngeal cancer occurred across subsequent
Revisions of the ICD, thus it is unlikely that mortality trends
have been materially influenced by changes in diagnosis and
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certification of the disease. In particular, data in middle-age
are more reliable and valid than the overall ones.

Improvements in disease managements, including earlier
diagnosis and better adoption of integrated therapeutic
schemes, may have had some influence on mortality trends,
although only slight improvements laryngeal cancer survival
have been reported over the last decades in some, though not
all, European countries."®' Indeed, over the past two deca-
des, treatment of advanced-stage laryngeal cancer has under-
gone a shift from primary surgical therapy to an organ-
preserving approach,* this improving more patients’ quality
of life rather than survival. Five-year survival from laryngeal
cancer is lower in eastern European countries (about 40%)
than in other countries particularly of northern Europe (over
60%),”>*° this partly explaining the differences in laryngeal
cancer mortality across Europe.

The variable geographical distribution and temporal
trends in mortality from laryngeal cancer in Europe likely
reflect differences in the pattern of exposure to tobacco and
alcohol consumption—that is, the two major recognized risk
factors for this neoplasm”**—across Europe and their varia-
tion over time. The importance of tobacco and alcohol on
laryngeal cancer mortality is also reflected by the similarity of
trends to those for lung cancer’””® and other tobacco-and
alcohol-related neoplasms.”® Moreover, as reported in a few
other studies,”>**™** over the last few decades declines were
also observed in laryngeal cancer incidence, influenced by
changes in risk factors exposures only, in the absence of pop-
ulations programs of screening for the disease. Thus, the
steady decrease and the changes in tobacco use in subsequent
generations of European men largely explains the fall in male
laryngeal cancer mortality in several countries, particularly in
middle-age.”>** The delays in the implementation of tobacco
preventive measures in countries from central and eastern
Europe as compared to western European ones>> account for
the differences in mortality trends between these areas.

Alcohol consumption in men from western and southern
European countries (such as France, Italy, and Spain) has
been steadily declining since the early 1970s. This likely
explains the long-term favourable trends in male laryngeal
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cancer mortality in these countries, which had exceedingly
high rates in the past. In contrast, alcohol drinking preva-
lence has been increasing at least up to more recent years in
countries of central and eastern Europe.’>*° Such countries
have now the highest laryngeal mortality rates on a European
scale, and the control of laryngeal cancer—as well as of other
tobacco and alcohol-related cancers**—remains a major pub-
lic health problem in these areas.

Dietary habits may have also had an impact on laryngeal
cancer mortality. In particular, a more varied and widespread
consumption of vegetables and fruit—which have been inver-
sely associated to laryngeal cancer risk’”>’—may have con-
tributed to the declines in western Europe, but only more
recently in former nonmarket economies of eastern Europe.*’

Laryngeal cancer mortality in women remained substan-
tially lower than in men and has slightly declined over the
last decades in the EU and in most European countries.
Indeed, larynx is the non sex-related site with the largest
male to female ratio.”” As for men, the trends in women
reflect the patterns of tobacco and alcohol consumption in
European women,*' and there are similarities with other
tobacco and alcohol-related cancers.’”**Thus, for example,
the absence of favourable trends in Spain reflects the rise in
tobacco consumption in subsequent generations of Spanish
women since the 1970s*; while for Ukraine the key reason
of the low female rates (in contrast to male ones) is that
Ukrainian (as well as Russian) women have has traditionally
low tobacco and alcohol consumption.****

In conclusion, laryngeal cancer mortality showed favour-
able trends over the last few decades in most countries not
only of western and southern Europe, but also of central and
eastern Europe, following favourable changes in exposure
patterns to tobacco and, mostly in Mediterranean countries,
alcohol consumption. However, a wide variation in male
laryngeal cancer mortality persists, indicating that there is
still large scope for the improvement in laryngeal cancer pre-
vention and treatment in Europe.
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