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Pneumonia is a common cause of mortality.
Average yearly death toll in the Netherlands
over the period 1995-1997 includes 3,171
women and 2,318 men1. One of the causal
organisms in pneumonia is Legionella
(Veteran’s Disease). The bacterium is counted
among the top 2-3 causes of pneumonia2, 3, 4.
Unfortunately actual percentage in the
Netherlands is not known since identification
of specific pneumonia causes is not common.  

The Legionella organism lives in water, includ-
ing warm and cold potable water made avail-
able in dwellings and other buildings. Both
physical and chemical means are available to
exterminate Legionella or lessen its growth5. 

We studied demographic trends (1950-2050
at 10 years intervals) and pneumonia mortal-
ity (1995-1997) in the National Statistical
Database (Statline)1. In addition national and
European directives were scrutinized to eluci-
date the relationship between hygienic rules
and practice and actual or expected suscepti-
bility of individuals.

Collected statistical data showed that the risk
to die of pneumonia is influenced by gender.
Male mortality surpasses female mortality up
to a factor 2.2 or 2.3 (55-59 and 70-74 Years
Age Classes, respectively). Only at 10-19
years of age, females showe a possibly high-
er mortality rate than males. Age has an even
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larger influence than gender on pneumonia
mortality. During childhood risk declines to
become lowest at an age of 14-19 years.
Subsequently female mortality increases
from 2 to 38,000 per million living that year,
while male mortality ranges from 2 to almost
50,000 / year / million living (Figure 1).  

In case of Legionella pneumonia male sub-
jects are diseased or killed a factor 2-3 more
frequent than female subjects. All age cate-
gories may fall victim to the disease, but a
sharp increase in both incidence and mortal-
ity has been found in the higher age cate-
gories2, 3, 4. By and large, age and gender dis-
tribution of Legionella-pneumonia (Veteran’s
Disease) appear to follow the same lines as
the data on all pneumonia cases. 

In the time period 1950-2050 pneumonia
mortality of the total Netherlands population
has risen and will continue to do so due to
ageing of the population. Median age in the

L e g i o n e l l a

Netherlands population was located in the
25-29 years class in 1950-1970, and is
expected to be in the 40-44 years class in
2010-2050. The oldest quart of the popula-
tion commenced with the 45-49 years class
in 1950, and may start at a 15 years higher
age in the time period 2030-2050 (Figure 1). 
Under the (further) assumptions that (a)
Mortality distribution over age and gender is
constant and equal to the 1995-1997 data,
and (b) Pneumonia mortality percentage
attributed to Legionella mortality remains at
the same level, the temporal shift in age rep-
resents an increase in risk by a factor 4
(based on Median shift) to 6 (based on the
shift in 25 Percentile). 

In the Netherlands Legionellosis has been
recognized as a public health problem since
1986 when the Netherlands Health Council
published a report on the subject6. 13 Years
later protective legislature has been decided
on, except for small domestic hot water sys-

Figure 1. Mortality of woman and man due to Pneumonia. Average of the years 1995-1997
in the Netherlands. Population median age and upper 25 Percentile (P 25) are indicated for
the time period 1950-2050, with 10 years intervals. Source: Statline1
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tems7. A concentration of 50 Legionella cfu /
l water became the legal hygienic limit for
collective water systems, half the level that
was proposed for highly susceptible individ-
uals in the Netherlands8.  However, neither
industry nor local government have been
able to implement this legislature yet9,
although both the European Directives on
Building Products (89/106/EEC) and on
Drinking Water (98/83/EC) have been call-
ing for a maximal prevention of disease.

A number of notions contribute to the lack of
utilization of available technology to prevent
Veteran’s Disease: (1) Demographic develop-
ments leading towards a higher susceptibility
of the population are not taken into
account7, (2) Energy conservation measures
ask for lower hot water temperatures10, (3)
Reduction of biocidal use is advocated on
environmental grounds11, and (4) Use of
metals, such as copper for potable-water
piping12 is disapproved of in sustainable
development endeavours13.  Discrepan-cies
between health and environmental measures
have been reported earlier in case of indoor
air quality. Here too elderly were victimized
to a higher level14. 

To guarantee the best health for the greatest
number of persons, we need a new way of
thinking about legal guidelines to limit health
risk. Not one hygienic limit should be set, but
a list of different ones to be met depending
on the risk situation. Homes for older people
require different limits compared to schools
for the youth on aspects as radon concentra-
tion, ventilation of indoor air or - in this study
- Legionella presence in water. Susceptibility
of actual (elderly) consumers (i.e. the per-
sons at risk) should be reflected in the direc-
tives, containing actions with suitable tech-
nology  (water temperature15, local biocidal
treatment16). 

Such a gerontechnological innovation of
guidelines to limit risk will diminish
Legionellosis mortality and chronic disease.
In addition, it might also lessen the gap
between female and male longevity. 
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E u r o p e a n  C o m m i s s i o n

THE PAST
The European Union has a history of 20 years
in programming research and technological
development in the so-called framework pro-
grams.

Research and demonstration projects of a
more applied nature were also funded
through other Directorates, such as
Employment, Social Affairs, and Industrial
Relations, Transport, and Information Society.
In the beginning Ageing and Technology did
not appear on the research agenda, but could
be found under Biomedical Technology and
the Information and Communication
Technology programs. As a consequence, the
orientation was strongly focused on the med-
ical field or on technology applications relat-

ed to disabled persons. Ageing and the age-
ing population as separate issues emerged in
the beginning of the 90s.

The action 'Ageing and Technology' (COST
A5  1991-1996) started immediately after
the 1st Conference on Gerontechnology in
Eindhoven, under the auspices of European
Cooperation in Science and Technology. The
leading idea of COST A5 was that the popu-
lation of Europe is rapidly ageing, but needs,
preferences and capabilities of older people
had not received sufficient attention1. This is
true for resources in research and technolog-
ical development, as well as for the potential
for technological interventions to enhance
physiological capability and health status
throughout life. 
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