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Preface

This publication is an English summary of a report, which presents a comprehensive, broad de-
scription and analysis of the impact of selected risk factors for public health in Denmark.

We are operating with a broad definition of the concept of risk factor as a factor that is causally
related with health status. The individual factors that are related to disease, functional limitation
or death may occur at various levels in a larger causal network from biological factors like e.g.
blood pressure, lifestyle factors like smoking, to social factors like educational level.

19 risk factors and 18 measures for health and economic consequences were selected. The selec-
tion was made by the National Board of Health in co-operation with the National Institute of Pub-
lic Health (NIPH) on the basis of importance, public interest and availability of data. The results
are based on new analyses of data from NIPH’s Danish Health and Morbidity Survey 2000, the
National Patient Register, the National Health Insurance Register, and the Cause of Death Regis-
ter together with existing knowledge from scientific literature. The selected risk factors comprise
lifestyle and biological and social conditions, and the Summary Report illustrates the impact of
the risk factors on life expectancy, expected lifetime without long-standing illness, admissions
to hospital, and costs to society.

This publication addresses itself to everyone engaged in disease prevention and health promo-
tion and who needs comprehensive documentation of the impact of the most predominant risk
factors for the overall health status and costs to society.

The analyses were made by Senior Researcher Knud Juel and Senior Researcher Henrik Brgn-
num-Hansen, the National Institute of Public Health, and Director Jan Sgrensen, Centre for Ap-
plied Health Services Research and Technology Assessment, University of Southern Denmark.
The publication was written by Knud Juel, Henrik Brgnnum-Hansen, and Jan Sgrensen with a few
contributions from others. The English translation was made by Programme Secretary Vibeke
Rosendal.

The project was planned in co-operation with the National Centre for Health Promotion and Dis-
ease Prevention, the Danish National Board of Health, who financed the work. We would like to
thank all the persons involved and the contributors for their constructive efforts.

Copenhagen, December 2007
Finn Kamper-Jgrgensen
Director
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Condensed Summary

A wide range of measures relating to
mortality, morbidity and economic con-
sequences have been calculated for up
to 19 behavioural, biological and social
risk factors. It is the first attempt in
Denmark to present an overall descrip-
tion of the impact of such risk factors
for public health. The analyses contri-
bute to the planning of disease preven-
tion and health-promoting efforts. The
risk factors were chosen on the basis of
data availability, importance, and pub-
lic interest.

Behavioural factors such as smoking,
physical inactivity and unhealthy diet
have important consequences for the
health of both men and women, while
the impact of alcohol and drug abuse
are especially seen among men, and the
impact of unsafe sex especially among
women.

Biological risk factors such as obesity
and hypertension have important health
consequences for both men and
women.

For persons engaged in active employ-
ment, occupational diseases and prob-
lems related to psychosocial factors at
work are more frequent among men.
With regard to injuries, it is in particu-
larly traffic accidents among young men

and falls among elderly women that
dominate.

There is evidence of a greater number
of premature deaths and earlier onset
of disease among persons with a low
educational level.

The causes of many diseases are com-
plex and multifactorial. In order to re-
late health and economic consequences
to risk factors, it is necessary to make a
number of assumptions. Nevertheless,
the calculations can give a deeper in-
sight into the influence of a number of
factors for the health status of the
population. This information can be
useful for planning purposes at both na-
tional and regional levels, as well as at
municipal level.

The degree of significance or the rank
order of the various risk factors de-
pends on the choice of measure of
health consequences. Furthermore, the
behavioural and biological factors are
influenced by living conditions, for in-
stance educational level and working
conditions, which again are influenced
by the way society is organised. The
rank ordering procedure has not taken
into account the interdependence of
causes, nor that the factors are at dif-
ferent levels in a causal network. For
example, a comparison of the signifi-
cance of smoking and lower educational



level requires careful interpretation, as
the impact of a lower educational level
is partly mediated by differences in
smoking habits. In a similar way, com-
parisons between physical inactivity,
obesity and unhealthy diet require care-
ful interpretation.

Despite the methodological uncertain-
ties, it is clear that smoking, educa-
tional level, alcohol consumption,
physical inactivity, unhealthy diet and
obesity play a major role for most
measures of health and economic con-
sequences. For specific health meas-
ures, for instance visits to emergency
departments, accidents play an impor-
tant role.

Prevalence rates of many of the risk
factors have changed dramatically
within the past 50 years and it is likely
that the rank ordering of the risk factors
will change over the next decades.



Summary Report

Deaths and morbidity are routinely classi-
fied according to the disease or the acci-
dent that caused them. This is useful for
planning in the health care system, but for
disease prevention or health promotion it
would often be more useful to classify ac-
cording to the risk factors that contributed
to the onset of disease.

Itis a complex matter to describe the
causes of poor health, and the suggested
risk factors comprise only selected ele-
ments in a larger causal network.

Previous estimates of the influence of risk
factors on the health of the population are
most frequently illustrated by mortality.

In recent years, indicators have been devel-
oped that combine morbidity and mortality.
These make it possible to compare the bur-
den of various diseases, lethal as well as
non-lethal, and can also illustrate the bur-
den distributed on risk factors.

This study has three aims:

e to quantify the impact of important risk
factors on the health of the population
in Denmark expressed by relevant pub-
lic health measures

e toassess the costs to society of these
risk factors

e toassess the impact of a given risk
reduction for selected risk factors

The project is based on a broad model for
determinants of health, where health and
disease are seen as a result of a number of
mutually dependent causes.

As seen from the figure, the factors that in-
fluence the health of the population may lie
more or less close to the single individual.

Source: Dahigren and Whitehead, 1991

The factors cannot be viewed in isolation,
but should be understood as mutually de-
pendent. Thus, the lifestyle of a person
depends both on factors close to the indi-
vidual and on factors related to living condi-
tions, for example educational level and
working environment, which again are in-
fluenced by the way society is organised.

The concept of risk factor covers a factor or
a condition, which in some way increases

the risk of disease, functional limitation or
death. The risk factor may be directly caus-



ally related with the health status, disease
or death, or — as illustrated in the model - it
may be a question of risk factors that occur
in a chain of causal factors where the rela-
tionship is more indirect in relation to mor-
bidity and death.

In the present study, risk factors are chosen
at different levels in the model, and the
importance of the chosen risk factors for the
health of the population is quantified by a
number of measures for health and eco-
nomic consequences. Because of limita-
tions in the knowledge and data it is, how-
ever, only a very small part of the total
causal network which can form part of the
analyses. Generally, better data are avail-
able for factors that lie closer to the individ-
ual and have a direct causal relationship
with disease, than for factors which in the
model lie further from the individual, and
where the relationship is more indirect. The
risk factors included in the analyses, there-
fore, comprise the health habits, social
relationships, educational level and work-
ing life of the single individual, while it has
not been possible to include factors that
relate predominantly to the social level.

The study puts figures on the burden in
Denmark of selected risk factors for a large
number of measures for health and eco-
nomic consequences.

The following risk factors are illustrated in
the report: Smoking, alcohol, drug abuse,
physical inactivity, overweight, unhealthy
diet, unsafe sex, high blood pressure, risks
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related to working environment (accidents
at work, occupational disease, psychosocial
factors at work), passive smoking, home
and leisure accidents, traffic accidents,
poor social relationships and educational
level.

Unhealthy diet is measured by ‘too much
saturated fat’ and ‘low intake of fruits and
vegetables’. Poor social relationships are
measured by the frequency with which an
individual meets family members, and
whether an individual can rely on help from
others wheniill.

As health measure is used mortality (num-
ber of deaths, years of life lost, lost life
expectancy), long-standing limiting illness,
health expectancy, quality adjusted life-
years, contacts to hospitals, contacts to
general practitioner, sickness absence from
work, health-related early retirement as well
as measures for the costs to the health care
services, production costs according to the
human capital method and the friction
method, as well as costs in connection with
future consumption.

A great number of Danish data sources have
been used, such as the Cause of Death Reg-
ister, the Danish Health and Morbidity Sur-
vey 2000, the Danish National Cohort
Study, the National Patient Register, the
National Health Insurance Register, the
Osterbro Study, Statistics Denmark regis-
ters and the register of early retirement
pensions of the Social Appeals Board.



The calculations have, as far as possible,
been based on Danish data, but estimates
of morbidity risks from the international
literature have also been used.

The study gives a detailed picture of the
impact of risk behaviour and the exposure
to risk factors on the public health and the
economy.

The study answers questions of the type
‘How many deaths, how many admissions
to hospital, how many lost healthy life-
years, how many early retirement pensions,
etc. are related to this risk factor’. And ‘how
many cases can be avoided if the popula-
tion is not exposed to the impact of the risk
factor’.

A summary of the results of the study will
be given on the following pages, partly on
the basis of the single risk factors and
partly on the basis of the chosen measures
for health and economic consequences.

‘Risk factors'. All health measures are
shown for each risk factor, which makes it
possible to see the impact of the risk factor
in question on all the measurements. It will
appear from this, that the measures can
weigh differently for different risk factors. A
summary of the results categorised accord-
ing to risk factors is shown on p. 12-25.

“Measures for health and economic conse-
guences”. The risk factors are examined for
each of these measures, and this makes it
possible to rank the impact of the risk fac-
tors for the health measure in question. It
will be seen here that the impact of the
individual risk factor depends on the meas-
ure applied. A summary categorised accord-
ing to health measures is shown on p. 26-
61.The effects from the individual risk fac-
tors are not independent and, therefore, the
individual contributions cannot be added.
For instance, a fatal traffic accident which
involves alcohol can be counted both as a
traffic casualty and an alcohol-related
death, even though it is only one death.

11



Risk factors

The following gives an overview of the
health and economic consequences of each
single risk factor.

Smoking

A division is made into four categories of
smokers: ‘never’ smokers, ex-smokers,
moderate smokers and heavy smokers,
where heavy smokers are defined as indi-
viduals smoking at least 15 cigarettes per
day.

The health consequences of smoking are
measured partly by comparing smokers and
ex-smokers with ‘never’ smokers, and partly
by indirect calculations of the impact of
smoking on mortality. Thus, figures are
obtained for the extra cases that can be
attributed to smoking.

The effect of smoking is considerable on all
the applied health measures.

Smoking is responsible for 24% of all
deaths, 215,000 years of life lost each year,
a loss of 3-3.5 years in the life expectancy of
the Danish population. Heavy smokers can
expect just over ten fewer life-years without
long-standing limiting illness than ‘never’
smokers. For moderate smokers, the loss of
life-years without illness is about six years.
The loss of quality-adjusted life-years is 10-
11 for heavy smokers and 5-6 for moderate

12

smokers. To this should be added 17% of all
admissions to hospital, 8% of contacts to
general practitioners, 2.8 million days of
sickness absence from work and almost
5,000 health-related early retirement pen-
sions per year.

Smoking is responsible for an additional
expenditure in the health care system of
nearly DKK 4.5 billion for the treatment of
disease related to smoking. The health care
system obtains an annual saving of DKK 1.1
billion on costs as a result of premature
death and reduced future expenditure. The
annual net costs related to smoking of the
health care system are, thus, DKK 3.4 bil-
lion. Calculated according to the human
capital method smoking is related to an
annual production loss of DKK 20.8 billion,
and DKK 3.5 billion according to the friction
method. Reduced lifetime because of smok-
ing results in a reduced future consumption
of DKK 16.3 billion.

For deaths, contacts to general practitio-
ners, sickness absence from work and early
retirement pensions the cases related to
smoking are of the same size for men and
women; whereas smoking men have many
more admissions to hospital.

It is well known that heavy smokers are
more exposed to disease than moderate
smokers and ex-smokers.



The damaging effects of smoking on health
are well known, especially regarding
mortality, but gradually also for other kinds
of health damage. We find the same pattern
when applying various methods to the cal-
culation of health damage related to smok-
ing. We, therefore, consider the results for
smoking to be reasonably reliable.

The effects of smoking are slightly reduced
when including information on alcohol con-
sumption, physical inactivity and over-
weight. The reduction is clearer in heavy
smokers, as an indication that there is a
certain clustering of risk factors in this
group.

Alcohol

The health consequences of a large alcohol
consumption are measured by comparing
the health conditions of individuals who
exceed the recommended sensible drinking
limits to those with a consumption below
the limits. Direct calculations based on
alcohol-related diagnoses are also made.
Hereby, figures are obtained for the addi-
tional cases which can be attributed to a
large alcohol consumption.

The focus is on a large alcohol consumption
and its health consequences. Possible
beneficial effects of a moderate alcohol
consumption are not estimated.

Especially among men there are pro-
nounced health consequences of a large
alcohol consumption.

Each year 3,000 Danes die with an alcohol-
related diagnosis, corresponding to 5% of
all deaths. Annually, 70,000 life-years are
lost, and the life expectancy of Danish men
is reduced by one year and four months,
and for women by just under half that fig-
ure. An alcohol consumption exceeding the
recommended sensible drinking limits re-
duces the expected lifetime without long-
standing limiting illness by five years for
men and one year for women in comparison
with a moderate alcohol consumption.
Quality-adjusted life-years are reduced by
five for men and just over three for women.
To this should be added 28,000 admis-
sions, 10,000 visits to emergency depart-
ments and 72,000 out-patient treatments
annually. Persons drinking above the sen-
sible drinking limits have more than
150,000 additional contacts annually with
their general practitioner and 325,000 extra
days of sickness absence from work. On an
annual basis, there are 500 cases of health-
related early retirement pensions related to
alcohol.

Alcohol results in an annual additional ex-
penditure in the health care system of DKK
947 million for the treatment of alcohol-
related disease. The health care system
makes a yearly saving of DKK 350 million as
a result of premature death and saved fu-
ture consumption. The annual net costs of
the health care system related to alcohol
are, thus, DKK 597 million. Calculated ac-
cording to the human capital method, alco-
hol is related to an annual production loss
of DKK 7,229 million, and DKK 585 million
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according to the friction method. The pro-
duction loss corresponds to DKK 5,406
million in saved consumption as a result of
reduced lifetime.

For all the measures of health consequen-
ces, the alcohol problem is greatest among
men. There are at least twice as many cases
among men as among women.

It is beyond doubt that a large alcohol con-
sumption is harmful. But there are
uncertainties in self-reported information
on alcohol consumption, just as bias could
be introduced due to non-response when
using data from population surveys. The
latter may give an underestimation of the
scale of the problem. However, we have
been able to use national figures based on
diagnoses for both mortality, admissions to
hospital and early retirement pensions and
this considerably strengthens the validity of
the results. But we do see an apparent
underestimation of the alcohol problem
when using self-reported information on
alcohol intake. We, therefore, assume that
some of the impacts of a large alcohol con-
sumption are underestimated.

The impact of high alcohol consumption is
almost halved when information is included
on smoking habits, physical inactivity and
overweight. There is, thus, a clustering of
risk factors among individuals with a large
alcohol consumption.
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Drug abuse

The health impacts of drug abuse are
measured by direct calculations based on
diagnoses related to drug abuse. Hereby,
figures are obtained for the extra cases that
can be attributed to drug abuse.

Each year 1,000 Danes die with a diagnosis
related to drug abuse, corresponding to 2%
of all deaths. On an annual basis, 28,000
life-years are lost, and the life expectancy of
the Danish population is reduced by 3-5
months. To this should be added 4,000
admissions, 1,500 visits to emergency de-
partments, and 6-7,000 out-patient treat-
ments per year. Annually, there are 100
cases of health-related early retirement
pensions related to drug abuse.

Drug abuse results in an annual additional
expenditure in the health care system of
DKK 106 million for the treatment of drug
abuse related disease. The health care sys-
tem obtains an annual saving of DKK 115
million as a result of premature death and
saved future consumption. The annual net
costs to the health care system related to
drug abuse are, thus, below zero. Calcu-
lated according to the human capital
method, drug abuse is related to a yearly
production loss of DKK 3,028 million, and
DKK 53 million according to the friction
method. The production loss corresponds to
a saving in future consumption of DKK 2,125
million as a result of reduced lifetime.



For all health measures, drug abuse, in
number, is a greater problem for men than
for women.

All our calculations are based on national
figures on diagnoses, so the uncertainties
of the figures are, therefore, modest. Thus,
we consider the results for drug abuse to be
reasonably reliable.

Physical inactivity

The health consequences of physical inac-
tivity are measured by comparing persons
with different levels of activity in their lei-
sure time. Hereby, figures are obtained for
the additional cases that can be related to
physical inactivity.

Physical inactivity accounts for 7-8% of all
deaths, 50,000 years of life lost per annum,
and a reduction in the life expectancy of the
Danish population of 9-10 months. Physi-
cally inactive men can expect just over eight
fewer life-years without long-standing limit-
ing illness than men who are physically
active. For women the loss of life-years
without illness is just over ten. Physical
inactivity reduces quality-adjusted life-
years by seven. To this should be added
100,000 admissions to hospital, 2.6 million
contacts to general practitioners, 3.1 million
days of sickness absence from work and
almost 5,000 health-related early retire-
ment pensions per year.

Physical inactivity results in an annual addi-
tional consumption in the health care sys-

tem of DKK 3,109 million. The health care
system obtains an annual saving of DKK
226 million as a consequence of premature
death and saved future consumption. The
annual net costs of the health care system
related to physical inactivity are, thus, DKK
2,883 million. Calculated according to the
human capital method, physical inactivity is
related to a yearly production loss of DKK
7,540 million, and DKK 3,029 according to
the friction method. The production loss
corresponds to a saving in future consump-
tion of DKK 4,240 million as a result of
shortened lifetime.

Physical inactivity increases the risk of ill-
ness or death, but illness may also be the
cause of inactivity. We have attempted to
take this fact into account in the analyses,
but there is some uncertainty in the calcula-
tions because of the reversed causality.

The effect of physical inactivity is somewhat
reduced when including information on
smoking alcohol consumption and over-
weight.

Overweight

The health consequences of overweight are
measured by comparing moderately over-
weight and obese individuals to individuals
of normal weight. Overweight is defined
from BMI in two groups. Persons with a BMI
between 25 and 30 are characterised as
moderately overweight, and persons with a
BMI of 30 and above as obese. We are cal-
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culating the extra cases that can be attrib-
uted to overweight.

Overweight accounts for just over 2% of all
deaths, just over 30,000 years of life lost
annually, a loss in the life expectancy of the
Danish population of three months for men
and eight months for women. Obese men
can expect just under five fewer life-years
without long-standing limiting illness than
men of normal weight. Among obese and
moderately overweight women, the loss of
life-years without illness is ten and four,
respectively. Obese men and women lose
just under three and six quality-adjusted
life-years, respectively. To this should be
added 55,000 admissions to hospital, 1.1
million contacts to general practitioners, 1.8
million days of sickness absence from work,
and almost 1,100 health-related early re-
tirement pensions.

Overweight results in an annual additional
consumption in the health care system of
DKK 1,625 million. The health care system
obtains an annual saving of DKK 152 million
as a result of premature death and saved
future consumption. The annual net costs of
the health care system related to over-
weight are, thus, DKK 1,473 million. Calcu-
lated according to the human capital
method, overweight is related to an annual
production loss of DKK 6,290 million, and
DKK 2,115 million according to the friction
method. The production loss corresponds to
a saving in future consumption of DKK
2,540 million as a result of shorter lifetime.
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For the health measures related to mortality
and contacts to general practitioner, women
account for approximately twice as many
cases as men related to overweight. For
overweight-related admissions to hospital
and sickness absence from work, there is
no significant difference between men and
women.

It is well known that obese individuals are
most exposed to disease. For part of the
measures, it is also seen that the moder-
ately overweight can be found between
those of normal weight and the obese. It is,
however, not the case for all the measures.
For instance, moderately overweight men of
35 years and above have a lower rate of
mortality than men of normal weight, mod-
erately overweight women of 75 years and
above have the lowest rate of mortality and
the lowest frequency of admission to hospi-
tal, and moderately overweight men of 65
years and above have the lowest frequency
of contact to a general practitioner.

It is well known that the association be-
tween BMI and various health measures is
U-shaped, but it is not entirely unambigu-
ous when the health consequences start to
appear. Nor is there necessarily the same
effect of a high BMI in different age groups.
We consider, the results for the obese to be
reliable, but are more uncertain of the fin-
dings for the moderately overweight. Self-
reported information on weight and height
may be faulty, but this does not necessarily
mean anything for the calculation of deaths
and cases of illness related to overweight.



However, if relatively fewer obese are in-
cluded in the examinations of the popula-
tion we will be underestimating the scale of
the problem.

The impact of overweight is somewhat re-
duced when including information on smok-
ing, alcohol consumption and physical ac-
tivity in the analyses.

Unhealthy diet

The health consequences of an unhealthy
diet are assessed from two factors, too
much saturated fat and low intake of fruits
and vegetables. The additional deaths as a
result of too much saturated fat or low in-
take of fruits and vegetables are calculated
as proportions of specific cause of death
groups. We calculate the additional cases
that can be ascribed to an unhealthy diet.

Too much saturated fat accounts for 4% of
all deaths, just over 20,000 years of life lost
per year, a loss in the life expectancy of 4-5
months. A low intake of fruits and vegeta-
bles gives a similar figure.

The annual production loss related to in-
creased mortality as a consequence of too
much saturated fat in the diet has been
calculated at DKK 391 million according to
the human capital method, and DKK 15 mil-
lion according to the friction method. The
production loss corresponds to a saving in
future consumption of DKK 2,012 million as
a result of shorter lifetime. The production
loss related to an increased mortality rate

as a consequence of low intake of fruits and
vegetables has been calculated at DKK 395
million according to the human capital
method, and DKK 15 million according to the
friction method. The production loss corre-
sponds to a saving in future consumption of
DKK 2,065 million as a result of shorter
lifetime.

It is as difficult to quantify the influence of
the diet on health, as it is hard to get reli-
able data from self-reported information.
Over the years, there have been varying
estimates of the impacts of fruits and vege-
tables on the development of cancer.

This is one of the reasons why some uncer-
tainty must be expected. It is likely that the
proportion of the Danish population who
consume too much saturated fat and has a
low intake of fruits and vegetables is un-
derestimated. Therefore, the health conse-
quences of an unhealthy diet are similarly
underestimated.

It is presumably a minor problem that we
have, to a large degree, based our calcula-
tions on international estimates of relative
risks.

Unsafe sex

The health consequences of unsafe sex are
measured by direct calculations on the ba-
sis of a number of specific sexually trans-
mittable diseases, and induced abortions.
Hereby, figures are obtained for the addi-
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tional cases that can be ascribed to unsafe
sex.

Each year there are 300 deaths in Denmark
that can be related to unsafe sex, corre-
sponding to 0.5% of all deaths. Each year 6-
7,000 life-years are lost, and the life expec-
tancy of the Danes is reduced by two weeks
for men and 1.5 months for women. To this
should be added 10,000 admissions and
just under 50,000 out-patient visits. Each
year there are 50 cases of health-related
early retirement pensions related to unsafe
sex.

Unsafe sex results in an annual additional
consumption in the health care system of
DKK 283 million. The health care system
obtains an annual saving of DKK 26 million
as a result of premature death and saved
future consumption. The annual net costs of
the health care system related to unsafe sex
are, thus, DKK 257 million. Calculated ac-
cording to the human capital method, un-
safe sex is related to an annual production
loss of DKK 576 million, and DKK 11 million
according to the friction method. The pro-
duction loss corresponds to a saving in
future consumption of DKK 513 million as a
result of shorter lifetime.

For most health measures, the conse-
quences of unsafe sex are greater among
women, but more reportable sexual dis-
eases are found in men. In men hiv/aids,
syphilis and gonorrhoea are the most pre-
dominant sexual diseases, while cancer of
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the cervix is the most dominant disease
among women.

A number of specific diagnoses indicate
diseases related to unsafe sex. All our cal-
culations are made from national figures
based on diagnoses, and the statistical
uncertainties of the figures are, therefore,
modest. Consequently, we consider the
results for unsafe sex to be relatively reli-
able. But as we have knowledge of reported
and diagnosed cases only, we have to as-
sume that we underestimate the health
consequences of unsafe sex.

Hypertension

We have used elevated systolic blood pres-
sure as marker for hypertension. We define
a blood pressure under 140 mmHg as nor-
mal and blood pressure above 160 mmHg
as seriously elevated. A blood pressure
between 140 and 160 we describe as mod-
erately elevated.

The additional deaths related to hyperten-
sion are calculated as proportions of spe-
cific cause of death groups. Hereby figures
are obtained for the additional cases that
can be attributed to hypertension.

Each year there are more than 2,000 deaths
in Denmark related to hypertension, corre-
sponding to just under 4% of all deaths.
Each year just over 40,000 life-years are
lost, and the life expectancy of the Danish
population is reduced by nearly nine
months for men and six months for women.



The production loss related to hypertension
has been calculated in accordance with the
human capital method at DKK 1,936 million
per year, and DKK 71 million in accordance
with the friction method. The production
loss corresponds to a saving in future con-
sumption of DKK 3,461 million as a result of
shorter lifetime.

Accidents at work

Deaths as a result of accidents at work are
based on figures from the Danish Working
Environment Authority.

Each year 5o Danes die in occupational
accidents, nearly all of them are men, who
in total lose 1,700 life-years. To this should
be added 2,000 admissions and 72,000
visits to emergency departments annually,
out of which three quarters of the patients
are men. The health consequences of acci-
dents at work are, thus, very predominantly
a problem related to men.

Accidents at work result in an annual addi-
tional consumption in the health care sys-
tem of DKK 108 million. The health care
system obtains an annual saving of DKK 6
million as a result of premature death and
saved future consumption. The annual net
costs of the health care system related to
accidents at work are, thus, DKK 102 mil-
lion. Calculated according to the human
capital method, accidents at work are re-
lated to an annual production loss of DKK
198 million, and DKK 3 million according to
the friction method. The production loss

corresponds to a saving in future consump-
tion of DKK 128 million as a result of shorter
lifetime.

The information on deaths comes from the
National Working Environment Authority,
and all hospital contacts related to acci-
dents at work ought, in principle, to have a
specific marker. All our calculations are,
thus, based on national figures and must be
considered as reliable. We, therefore, con-
sider the results relating to accidents at
work to be comparatively reliable.

Occupational disease

The additional deaths resulting from occu-
pational disease are calculated as propor-
tions of a large number of specific cause of
death groups. We calculate the additional
cases that can be related to occupational
disease.

Each year, there are 2,000 deaths in Den-
mark attributable to occupational diseases,
85% of which are among men. Together,
these men lose 25,000 life-years annually
and the life expectancy of Danish men is
reduced by nine months.

Calculated in accordance with the human
capital method, occupational disease ac-
counts for an annual production loss of DKK
1,278 million, and DKK 44 million in accor-
dance with the friction method. The produc-
tion loss corresponds to a saving in future
consumption of DKK 2,530 million as a re-
sult of shorter lifetime.
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The underlying calculations are based on a
single Finnish study and concern only
deaths. The calculations must therefore
necessarily be considered with some cau-
tion, as there may be problems in transfer-
ring Finnish estimates to Danish conditions.
Besides, changes in working conditions
may affect the estimates.

Psychosocial factors at work

The health consequences of psychosocial
factors at work are estimated for all indi-
viduals engaged in active employment on
the basis of information on the demands of
and influence on the work. Comparison is
made with the group who states that they
are subject to high demands at work and, at
the same time, have a high degree of influ-
ence on their work. Hereby, figures are ob-
tained for the additional cases that can be
ascribed to psychosocial factors at work.

Psychosocial factors at work are related to
2.5% of all deaths, just over 40,000 years of
life lost annually and a loss in the life ex-
pectancy of the Danish population of 6-7
months. Psychosocial factors at work re-
duce the expected lifetime without long-
standing limiting illness by just under five
years for men and just over two for women.
The loss in quality-adjusted life-years is
three for men and one for women. To this
should be added 30,000 admissions to
hospital, half a million contacts to general
practitioners, 1.5 million days of sickness
absence from work, and 2,500-3,000 cases
of health-related early retirement pensions.
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Psychosocial factors at work result in an
annual additional consumption in the
health care system of DKK 855 million. The
health care system obtains an annual sav-
ing of DKK 169 million as a result of prema-
ture death and saved future consumption.
The annual net costs of the health care sys-
tem related to psychosocial factors at work
are, thus, DKK 686 million. Calculated ac-
cording to the human capital method, psy-
chosocial factors at work are related to an
annual production loss of DKK 13,960 mil-
lion, and to DKK 1,767 million according to
the friction method. The production loss
corresponds to savings in future consump-
tion of DKK 3,086 million as a result of
shorter lifetime.

For the health measures related to
psychosocial factors at work, the figures
show almost the same pattern for men and
women. Women have more hospital admis-
sions than men, while men have more con-
tacts with general practitioners and more
sickness absence from work.

Generally, individuals whose work is char-
acterised by high demands and a high level
of influence have the lowest frequencies
when we measure mortality, admissions to
hospital, contacts to general practitioner,
and sickness absence from work.

The psychosocial working environment
influences health, particularly illustrated for
cardiovascular disease. But many aspects
play a part, and we have elucidated only a
small corner. Furthermore, there are com-



paratively few deaths in the age groups
engaged in active employment and, finally,
there are few individuals in the most af-
fected group. Allin all, our calculations
should be interpreted with caution.

The effect of the psychosocial factors at
work is somewhat reduced when including
information on smoking, alcohol consump-
tion, overweight, and physical activity.

Passive smoking

The extra deaths as a result of passive
smoking are calculated on the basis of in-
formation on the risk of exposure to passive
smoking and the number of Danes who are
exposed to passive smoking. We calculate
the additional cases which can be ascribed
to passive smoking.

Passive smoking is responsible for just over
3% of all deaths, 25,000 years of life lost
annually and a loss in the life expectancy of
the Danish population of 4-6 months.

Death related to passive smoking results in
an annual production loss of DKK 637 mil-
lion according to the human capital method,
and DKK 24 million according to the friction
method. The production loss corresponds to
an annual saving in future consumption of
DKK 2,191 million as a result of shorter life-
time.

Itis difficult to quantify the importance of
passive smoking on health, even though in
recent years much new knowledge of the

health hazards of passive smoking has
come to light. There is now a general accep-
tance that passive smoking increases the
risk of lung cancer, heart disease, diseases
of the respiratory tract, and stroke, but it is
still uncertain whether the same relative
risks apply for passive smokers as for active
smokers. And it must also be assumed that
there is considerable uncertainty as to the
number of individuals exposed to passive
smoking and what dose. Therefore, there is
a good deal of uncertainty in the calcula-
tions of the health consequences of passive
smoking.

Home and leisure accidents

The main types of home and leisure acci-
dents are from accidents in the home, in
day care centres and schools, in connection
with sports and other leisure activities.

The number of deaths and contacts to hos-
pitals as a result of home and leisure acci-
dents is calculated directly from diagnoses
in national registers.

Each year, 1,800 Danes die as a result of
home and leisure accidents. Each year men
lose 15,000 life-years and women 10,000,
and there are 230,000 visits to emergency
departments involving men, and 200,000
involving women. To this should be added
more than 30,000 hospital admissions.

Home and leisure accidents result in an
annual additional consumption in the
health care system of DKK 1,169 million. The
health care system obtains an annual sav-
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ing of DKK 92 million as a result of early
death and saved future consumption. The
annual net costs of the health care system
related to home and leisure accidents are,
thus, DKK 1,077 million. Calculated accord-
ing to the human capital method, home and
leisure accidents are related to an annual
production loss of DKK 1,477 million, and
DKK 24 million according to the friction
method. The production loss corresponds to
a saving in future consumption of DKK
2,027 million as a result of shorter lifetime.

The distribution on gender is fairly equal,
but among women deaths and admissions
to hospital are concentrated on the oldest.

The information on deaths and admissions
to hospital comes from national registers
and must be assumed to give a correct pic-
ture of the pattern of home and leisure ac-
cidents. We, therefore, consider the results
concerning home and leisure accidents to
be reasonably reliable.

Traffic accidents

The number of deaths and contacts to hos-
pitals as a result of traffic accidents are
calculated directly from diagnoses in na-
tional registers.

There are many serious accidents in the
traffic. In the years around 2000, approxi-
mately 500 Danes died in a traffic accident
(in 2004, however, the figure was below
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400). Of these deaths, three-fourths were
among men. Each year men lose 14,000 life-
years and women 5,000 as a result of traffic
accidents. To this should be added 50,000
visits to emergency departments and 7,000
admissions.

Traffic accidents result in an annual addi-
tional consumption in the health care sys-
tem of DKK 198 million. The health care
system obtains an annual saving of DKK 54
million as a result of premature death and
saved future consumption. The annual net
costs of the health care system related to
traffic accidents are, thus, DKK 144 million.
Calculated in accordance with the human
capital method, traffic accidents are related
to an annual production loss of DKK 1,693
million, and DKK 18 million according to the
friction method. The production loss corre-
sponds to a saving in future consumption of
DKK 1,186 million as a result of shorter life-
time.

Men are involved in more deaths, admis-
sions and visits to emergency departments
related to traffic accidents than women. The
difference is largest for deaths and smallest
for visits to emergency departments.

Information on deaths and admission to
hospital comes from national registers and
is considered to give a correct picture of the
health consequences of traffic accidents.
We, therefore, consider the results concern-
ing traffic accidents to be reliable.



Poor social relationships

The health consequences of poor social
relationships are assessed on the basis of
information on how often a person meets
family members and the access to help from
others in the case of illness. Comparison is
made with the group that states that they
meet family members often, and the group
stating that they can rely on help from oth-
ers in the case of illness. Hereby, figures
are obtained for the additional cases that
can be ascribed to poor social relation-
ships.

Each year, 2% of all deaths are related to
poor social relationships, 15-20,000 years
of life lost, a loss in the life expectancy of
the Danish population of 3-6 months for
men and 2-3 months for women. Individuals
with poor social relationships can expect
fewer life-years without long-standing limit-
ing illness than individuals with strong
social relationships, just as poor relation-
ships reduce quality-adjusted life-years. To
this should be added 10,000 admissions to
hospital, 200-250,000 contacts to general
practitioners, 100,000 days of sickness
absence from work and approximately 50
cases of health-related early retirement
pensions.

Individuals who rarely meet their family
have an annual additional consumption in
the health care system of DKK 282 million.
The health care system obtains an annual
saving of DKK 131 million as a result of pre-
mature death and saved future consump-

tion. The annual net costs of the health care
system related to individuals who rarely
meet their family are, thus, DKK 151 million.
Persons who cannot rely on help from oth-
ers in the case of illness have an annual
additional consumption in the health care
system of DKK 395 million. The health care
system obtains an annual saving of DKK 95
million as a result of premature death and
saved future consumption. The annual net
costs of the health care system related to
individuals who cannot rely on help from
others in the case of illness are, thus, DKK
300 million.

The calculation according to the human
capital method shows that individuals who
rarely meet their family have an annual
production loss of DKK 1,630 million. Ac-
cording to the friction method, the produc-
tion loss is calculated at DKK 43 million. The
production loss corresponds to a saving in
future consumption of DKK 1,944 as a result
of shorter lifetime. Persons who cannot rely
on help from others contribute with an an-
nual production loss of DKK 1,021 million
according to the human capital method,
and DKK 124 million according to the fric-
tion method. The production loss corre-
sponds to a saving in future consumption of
DKK 1,408 million as a result of shorter
lifetime.

The health measures do not show an unam-

biguous pattern with regard to gender dif-
ferences.
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It is well known that relationships with
other persons are important to health. It is
possible to measure many aspects of these
relationships, where we have measured
only two of them. This, combined with the
fact that the occurrence of poor social rela-
tionships in the material is comparatively
low, makes us interpret the results with
some caution.

The effect of poor social relationships is
somewhat reduced when including informa-
tion on smoking, alcohol consumption,
physical activity and overweight. For several
measures by up to half. This indicates that
there is a clustering of behaviour-related
risk factors among individuals with poor
social relationships.

Education

We operate with two definitions of educa-
tion. One divides educational groups into
levels (low, intermediate and high), and the
other divides according to years of com-
bined school education and vocational
training.

The health consequences related to educa-
tion are measured by comparing individuals
with low and intermediate levels of educa-
tion to individuals with a high level, and by
comparing persons with fewer years of
combined school education and vocational
training to persons with more years of com-
bined school education and vocational
training. Hereby, figures are obtained for
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the additional cases that can be related to a
low educational level.

Less than 13 years of combined school edu-
cation and vocational training is related to
13% of all deaths, more than 100,000 years
of life lost per annum, a loss in the life ex-
pectancy of the Danes of one year and ten
months for men and one year and seven
months for women. Men with a low educa-
tional level can expect just over eight fewer
life-years without long-standing limiting
ililness than men with a high educational
level. For women, the difference is just over
seven years. Life-years without illness lost
for men and women with an intermediate
educational level are 4.5 years for men and
2.5 years for women. Individuals with a low
educational level have just over five fewer
quality-adjusted life-years than individuals
with a high educational level; those with an
intermediate level have 2-3 fewer quality-
adjusted life-years. To this should be added
that persons with less than 15 years of
combined school education and vocational
training have an additional 135,000 admis-
sions to hospital, 2.7 million contacts to
general practitioners, 2.8 million days of
sickness absence from work, and 2,600
health-related early retirement pensions.

Individuals with less than 15 years of com-
bined school education and vocational
training contribute with an annual addi-
tional consumption in the health care sys-
tem of DKK 3,756 million. The health care
system obtains an annual saving of DKK
588 million as a result of premature death



and saved future consumption. The annual
net costs of the health care system are,
thus, DKK 3,168 million. Calculated accord-
ing to the human capital method, less than
15 years of combined school education and
vocational training is related to an annual
production loss of DKK 16,801 million, and
DKK 5,629 million according to the friction
method. The production loss corresponds to
a saving in future consumption of DKK
9,356 million as a result of shorter lifetime.

For health measures related to mortality,
hospital admissions, contacts to general
practitioners and sickness absence from
work there are almost no gender differences
which are relatable to educational level. It is

general that a longer education and a
higher educational level promote better
health. However, one should bear in mind
that the impact ascribed to short education
depends very much on how we define our
reference group. The better the health of the
reference group, the greater the effect at-
tributed to educational level.The impact of
the educational level is substantially re-
duced when including information on smok-
ing, alcohol consumption, physical activity
and overweight.

Consequently, there is an uneven distribu-

tion of these risk factors in the various edu-
cational groupings.
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Measures for health and economic consequences

The following gives an outline of the impact
of the risk factors for each measure of
health and economic consequences.

Deaths

Deaths are measured as additional deaths
or as premature deaths.

Each year, there are 14,000 premature
deaths among smokers and ex-smokers and
7-8,000 among persons with less than 13
years of combined school education and
vocational training.

For a large number of risk factors we have
calculated that between 1,000 and 4,000
premature deaths occur each year. The risk
factors are physical inactivity, alcohol, hy-
pertension, the two indicators for an un-
healthy diet, occupational disease, psycho-
social factors at work, home and leisure
accidents, the two indicators for poor social
relationships along with overweight and
drug abuse.
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There are approximately 5oo deaths in the
traffic each year, approximately 300 cases
related to unsafe sex and approximately 50
accidents at work. For part of the risk fac-
tors, we see roughly the same number of
deaths among men and women. Deaths
related to alcohol, hypertension and occu-
pational disease as well as traffic and acci-
dents at work most frequently occur among
men. The differences are particularly large
for occupational diseases, and the com-
paratively few cases of accidents at work
occur almost only among men. Among
overweight individuals there are twice as
many extra deaths among women. The rela-
tively modest number of deaths related to
unsafe sex occurs almost only among
women.

For some of the risk factors deaths among
children and young people are important.
Deaths before 25 years of age are responsi-
ble for 20-30% of all traffic accidents, 10-
20% of the accidents at work, and 4-5% of
the cases of home and leisure accidents.



Figure 1 Deaths in Denmark related to various risk factors. Annual number of deaths for men

and women
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Years of life lost

When calculating years of life lost, deaths
among young people count comparatively
more than deaths among older people. This
is in contrast to the above calculations of
premature deaths, where one death weights
equally regardless of age at death.

Smokers and ex-smokers annually lose
almost 215,000 life-years, almost 100,000
of which are among women. There are more
than 100,000 life-years lost among indi-
viduals with less than 13 years of combined
school education and vocational training
and 70,000 years of life lost because of
alcohol.

For a large number of risk factors, there are
each year 15,000-50,000 years of life lost.
This is the case for physical inactivity, psy-
chosocial factors at work, occupational
disease, overweight, home and leisure ac-
cidents, traffic accidents, the two indicators
for an unhealthy diet, and the two indica-
tors for poor social relationships.
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Deaths relating to unsafe sex result annu-
ally in approximately 7,000 years of life
lost, accidents at work in just below 2,000,
and drug abuse in approximately 1,000.

For several of the risk factors, we see ap-
proximately the same number of years of
life lost among men and women. But there
are exceptions. For alcohol and traffic acci-
dents, men have 2.5-3 times as many years
of life lost as women, for occupational dis-
ease almost five times as many, and loss of
life-years due to accidents at work is almost
exclusively seen among men. The reverse is
the case for overweight and unsafe sex,
where there are more than twice as many
years of life lost among women than men.

Especially deaths due to accidents weigh
relatively heavily among children and young
people



Figure 2 Years of life lost in Denmark related to various risk factors. Annual number of years of

life lost for men and women
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Loss of life expectancy

As for calculations of years of life lost, it
also applies for loss of life expectancy that
deaths among young people weigh more
heavily than deaths among the elderly.

Smoking reduces the life expectancy for
men by 3.5 years and for women 3 years.
Also, a short combined school education
and vocational training contributes with a
great loss, 1.5-2 years.

For many of the risk factors there is, for
both men and women, a loss of 0.5-1 year.
This applies to alcohol, physical inactivity,
psychosocial factors at work, occupational
disease, overweight, drug abuse, home and
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leisure accidents, traffic accidents, the two
indicators for an unhealthy diet, and the
two indicators for poor social relationships.

There is a small loss for women due to un-
safe sex, whereas accidents at work hardly
contribute at all to a loss of life expectancy.

For several of the risk factors, men and
women have almost the same loss of life
expectancy. For alcohol, men have a loss
that is nine months larger than that of
women, for smoking and occupational dis-
eases 6-7 months, for educational level,
traffic accidents and the indicator ‘rarely
meets family members’ just over three
months. The reverse is the case for over-
weight women where the life expectancy is
four months longer than for men.



Figure 3 Loss of life expectancy of the Danes related to various risk factors. Loss of life expec-
tancy (years) for men and women
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Long-standing limiting illness

Calculations of long-standing limiting ill-
ness among the Danes above 25 years of
age are based on self-reported information
on the illness from the Health and Morbidity
Survey 2000.

A low educational level and smoking weigh
most heavily. Thus, social inequality in
health contributes to long-standing limiting
illness in almost 190,000 Danes when edu-
cational level is applied as a measure of
social differences, while smoking is the
reason why approximately 163,000 Danes
suffer from long-standing limiting illness.

Long-standing limiting illness is related to
physical inactivity in just below 47,000
cases.

Moderately overweight men have a similar
risk of illness as men of normal weight.
Disease related to overweight is illustrated
in the figure as disease due to obesity for
men and moderate overweight or obesity for
women. Just over 14,600 men and 28,500
women are estimated to suffer from long-
standing limiting illness due to obesity,
while moderate overweight among women
makes a further contribution of 33,000 per-
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sons suffering from disease. The effect of
overweight may be underestimated because
of a tendency among the respondents to
state their weight rather on the small side
and their height rather on the large side.

An alcohol intake in excess of the recom-
mended sensible drinking limits is esti-
mated to explain almost 10,000 cases of
long-standing limiting illness among men.
For women no increase in the occurrence of
disease is seen for this reason. Under-
reporting of alcohol consumption may,
however, mean that the impact of a high
alcohol consumption is underestimated.

The two indicators for poor social relation-
ships and psychosocial factors at work
contribute modestly to long-standing limit-
ing illness. But 20,000 women suffer from
disease that can be related to not being
able to rely on help from others in the case
of illness.

The disease burden related to overweight is
far greater for women than for men. Illness
related to physical inactivity and the indica-
tor ‘no help from others’ are also more fre-
quent among women than men. For the
remaining risk factors, the disease burden
is larger for men.



Figure 4 Danes with long-standing limiting illness related to various risk factors. Number of ill
men and women in 2000
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Loss of expected lifetime without
long-standing limiting illness

Loss of healthy life-years is an indicator,
which combines morbidity and mortality.
The indicator is presented for 25-year-olds
as life expectancy without long-standing
limiting illness, which is lost because of
exposure to a risk factor. As a risk factor in
many cases reduces life expectancy, both
expected lifetime without and with illness
might be shorter. Therefore, the results, as
they are shown here, should not stand
alone but be viewed in context with the total
life expectancy and the expected lifetime
with long-standing limiting illness.

For the risk factors smoking, overweight
and educational level, the results are shown
in the figure divided on several levels.

Physical inactivity and smoking carry the
greatest weight. For instance, the figure
illustrates the number of fewer life-years
without long-standing limiting illness to be
expected by a heavy smoker, a moderate
smoker and an ex-smoker in comparison
with a ‘never’ smoker. Heavy smokers lose
more than ten life-years without illness in
comparison with ‘never’ smokers. Seden-
tary persons lose 8-10 life-years without
illness in comparison with physically active
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persons. Men and women who cannot rely
on help from others may expect just over six
and 11 fewer life-years, respectively, with-
out long-standing limiting illness than
those who can rely on help. Individuals with
a low educational level have 7-8 fewer life-
years without long-standing limiting illness
than those with a high education. Obese
women may expect ten fewer life-years
without long-standing limiting illness than
women of normal weight. Obese men lose
five life-years without illness compared to
men of normal weight. Psychosocial factors
at work, high alcohol consumption, to-
gether with the variable that describes if
one only rarely meets family members, each
contribute with a loss of 4-5 life-years with-
out illness for men and 1-2.5 lost years for
women.

The loss of life-years without illness related
to overweight is notably greater for women
than for men. The same is the case for
physical inactivity and the indicator ‘no help
from others’. Among moderate smokers, ex-
smokers and those with high alcohol con-
sumption, men have more years of life lost
without illness than women. Also among
those with a low or intermediate educa-
tional level men have most years of life lost
without illness, just as men lose more life-
years without illness because of psychoso-
cial factors at work.



Figure 5 Loss of expected lifetime without long-standing limiting illness related to various risk
factors
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Loss of quality-adjusted life-years

Quality-adjusted life-years (QALYs) combine
overall health state and mortality. Quality-
adjusted life expectancy is calculated as life
expectancy for 25-year-olds, adjusted with
health preferences obtained via Danish EQ-
5D values, established from questions
about mobility, self-care, usual activities,
pain/discomfort and anxiety/depression.

For the risk factors smoking, overweight
and educational level, the results are shown
in the figure divided on several levels.

Heavy smokers have 10-12 fewer QALYs
than ‘never’ smokers. Physically inactive
individuals lose approximately seven QALYs
in comparison with physically active indi-
viduals.

Persons who cannot rely on help from oth-

ers can expect 5-6 fewer QALYs than those
who can rely on help.
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Individuals with a low educational level
have 5-6 fewer QALYs than individuals with
a high educational level.

By drinking more than the recommended
limits for alcohol intake, quality-adjusted
life-years are reduced by five for men and
just over three for women.

Obese men and women can expect three
and six fewer QALYs, respectively, than
those of normal weight.

Rare family contact reduces QALYs by just
below four for men and just over two for
women.

Psychosocial factors at work reduce QALYs
by just over three for men and just below
one for women.

Overweight has a greater negative impact
on women than on men, while alcohol and
psychosocial factors at work reduce quality-
adjusted life-years more for men than for
women.



Figure 6 Loss of quality-adjusted life expectancy related to various risk factors
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Hospital admissions

Three factors contribute greatly to the num-
ber of hospital admissions. They are smok-
ing, less than 15 years of combined school
education and vocational training, and
physical inactivity. Each of these risk fac-
tors represented 135-165,000 additional
hospital admissions each year.

Overweight is related to approximately
55,000 extra admissions, while home and
leisure accidents, psychosocial factors at
work, and a large alcohol consumption each
contribute with approximately 30,000 addi-
tional admissions.

The two indicators of poor social relation-
ships, rarely meeting family members and
not relying on help from others in the case
of illness, together with unsafe sex each
contribute with approximately 10,000 ad-
missions, while there are minor contribu-
tions from traffic accidents, drug abuse and
accidents at work.
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In Denmark, there is almost the same num-
ber of admissions among men and women
each year. Distributed on risk factors, more
important gender differences are seen. Men
have twice as many extra admissions as
women due to smoking and alcohol and
four times as many related to psychosocial
factors at work. Admissions due to unsafe
sex occur almost only among women, and
admissions related to accidents at work and
among those who rarely meet family mem-
bers, are almost exclusively seen among
men.

Women have more admissions related to
physical inactivity.

There are a relatively large number of ad-
missions among children and young people
due to traffic accidents, home and leisure
accidents and unsafe sex.



Figure 7 Hospital admissions in Denmark related to various risk factors. Annual number of

admissions for men and women
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Visits to emergency departments

For visits to emergency departments, the
available information has been on five risk
factors only: work, traffic, home and leisure
accidents together with alcohol and drug
abuse.

Home and leisure accidents contribute
greatly, as both men and women make
more than 200,000 visits to emergency
departments each year.

There are just over 70,000 visits to emer-
gency department annually due to accidents
at work, and there are 50,000 visits to
emergency departments due to traffic acci-
dents.

Alcohol with 10,000 cases and drug abuse

with 1,500 play a very minor part in this
connection.
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Men make approximately 25% more visits
to emergency departments than women.

An almost similar difference between men
and women is seen for home and leisure
accidents and traffic accidents.

For all five risk factors, men make more
visits to emergency departments than
women. Men are responsible for more than
50,000 Vvisits to emergency departments
due to accidents at work, while the figure is
20,000 for women.

For all the five risk factors, cases among
children and young people account for a
relatively large proportion of the casualty
visits.



Figure 8 Visits to emergency department in Denmark related to various risk factors. Annual
number of visits to emergency departments for men and women
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Out-patient visits

For out-patient visits information has been
available only on contacts related to alco-
hol, drug abuse and unsafe sex.

For men, 50,000 out-patient visits were
related to alcohol, while there were 8,000
cases related to unsafe sex and 4,000 cases
related to drug abuse.
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Among women there were almost 40,000
visits due to unsafe sex, more than 20,000
due to alcohol and 3,000 due to drug
abuse.

For unsafe sex, there are a relatively large
number of cases in young people among the
out-patient visits.



Figure 9 Out-patient visits in Denmark related to various risk factors. Annual number of out-
patient visits for men and women
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Contacts to general practitioners

It has been possible to assess contacts to
general practitioners for eight risk factors.

There are a total of 3.7 million extra con-
tacts to general practitioners among per-
sons with less than 15 years of combined
school education and vocational training.
There are 2.7 million additional contacts
among smokers and ex-smokers, followed
by physical inactivity with 2.6 million and
overweight with 1.1 million.

Psychosocial factors at work are related to
just over half a million contacts, and there
are 200,000 additional contacts among
those who drink above the recommended
limits. In between we find the two indicators
for poor social relationships (‘no help from
others’ and ‘rarely meets family members’).
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Women generally have more contacts to
their general practitioner than men.

Smoking contributes with almost the same
number of contacts among men and
women, but otherwise there are a number of
gender differences in the distribution of the
additional contacts. For contacts related to
psychosocial factors at work, there are
twice as many among men as among
women, for alcohol there are 4-5 times as
many. The reverse is the case for the indica-
tor ‘no help from others’, where almost all
the extra contacts are seen among women,
and for physical inactivity there are twice as
many among women as among men.



Figure 10 Contacts to general practitioners in Denmark related to various risk factors. Annual
number of contacts (in 1,000s) for men and women
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Sickness absence from work

Sickness absence from work is estimated
for eight risk factors. Among those rarely
meeting family members additional days of
sickness absence had not been estimated,
and this factor is therefore not included in
the figure. The estimation of sickness ab-
sence has only been made for individuals
engaged in active employment.

There are 4.8 million extra days of sickness
absence among persons with less than 15
years of combined school education and
vocational training. There are 3.1 million
extra days of sickness absence among
physically inactive persons, and 2.8 among
smokers and ex-smokers.

Overweight contributes with 1.9 million and
psychosocial factors at work with 1.5 million
days of absence. An extra 300,000 days of
absence have been found among persons
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with a large alcohol consumption, and
100,000 among those stating that they
cannot rely on help from others.

The annual average number of days of sick-
ness absence is six for men and eight for
women. We find that educational level is
related to three times as many extra days of
absence for men as for women, and for
individuals with a heavy psychosocial work-
load, men have twice as many days of ab-
sence as women. Alcohol almost only con-
tributes with days of absence among men.
There are almost no days of absence related
to the indicator ‘no help from others’.

The gender difference in absolute figures is
very large for those with less than 15 years
of combined school education and voca-
tional training, where men account for 75%
of the extra days of absence, and physical
inactivity, where women account for 70% of
the cases.



Figure 11 Days of sickness absence in Denmark related to various risk factors. Annual number of
days of absence (in 1,000s) for men and women
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Early retirement pensions

The distribution of allocated early retire-
ment pensions is illustrated for ten risk
factors. The estimation of early retirement
pensions has been made only for individu-
als in the age group 25-64 years.

Smoking peaks with 5,000 early retirement
pensions. There are also many extra early
retirement pensions among persons with a
heavy psychosocial workload and among
those with less than 15 years of combined
school education and vocational training.
There are also a considerable number of
cases related to physical inactivity, over-
weight and alcohol (among men).
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The two indicators for poor social relations,
together with drug abuse and unsafe sex,
are related to comparatively few cases. The
smallest number is seen for unsafe sex,
where there are approximately 50 early
retirement pensions annually.

On an annual basis, almost the same num-
ber of early retirement pensions is allocated
to men and women. The largest absolute
differences in the extra cases related to risk
factors are seen for psychosocial factors at
work and overweight, where there are 3-400
more cases among women. The reverse is
the case for alcohol.



Figure 12 Early retirement pensions in Denmark related to various risk factors. Annual number
of allocated early retirement pensions for men and women
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The costs of the health care
system

The annual costs to the health care system
in relation to the single risk factors are es-
timated on the basis of calculations of the
use of the hospital sector and the services
from the primary care practitioners. The
costs of the hospital sector include admis-
sions, out-patient contacts and emergency
department visits, which have been valu-
ated by means of current, Danish
DRG/DAGS-rates. The use of services from
the primary care practitioners has been
calculated in relation the gross fee paid to
the providers (general practitioners, den-
tists, physiotherapists, etc.), but does not
contain patient charges or basic fees for
general practitioners.

The necessary information on resource use
has not been available for all risk factors.
The calculation shows the figures for the
resources that are available. All the neces-
sary data have been available only for alco
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hol, while for the other risk factors, one or
more resource use elements have been
missing. Consequently, comparisons across
the risk factors should be interpreted with
great caution.

From the calculations shown, it appears
that smoking, physical inactivity and less
than 13-15 years of combined school educa-
tion and vocational training are related to
very large costs to the health care system.

For a number of risk factors, there are con-
siderable gender differences in the re-
sources used in the health care system. The
costs for men are considerably larger than
for women in relation to smoking, alcohol,
psychosocial factors at work, and consid-
erably larger for women than for men in
relation to physical inactivity, unsafe sex
and not being able to rely on help from oth-
ers in the case of illness. There is hardly any
difference between men and women in rela-
tion to drug abuse, overweight, home and
leisure accidents and educational level.



Figure 13 Costs of the health care system in Denmark related to different risk factors. Costs in

millions 2005 DKK
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The net costs of the health-care
system

The net costs of the health care system
include costs in connection with the treat-
ment of disease related to the risk factors,
savings in treatment costs in connection
with shorter lifetime, and additional costs
related to an earlier time of death. The sum
of these costs is called the net costs of the
health care system.

The net costs show the total annual costs to
the health care system for those risk factors
where the full data needed to estimate this
figure have been available. For some risk
factors is has not been possible to estimate
the treatment cost for diseases related to
the risk factor. In these cases the net cost
has not been estimated even though the
data required to calculate the cost associ-
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ated with premature deaths have been
available. Interpretations should be made
with caution when comparing across risk
factors.

Smoking, educational level and physical
inactivity each put pressure on the net costs
of the health care system with approxi-
mately three billion DKK per year. Over-
weight and home and leisure accidents put
pressure on the health care system with
more than one billion DKK net per year.

The net costs to the health care system are
larger for men than for women for smoking,
overweight, alcohol, traffic and accidents at
work. The net costs are larger for women in
relation to educational level, physical inac-
tivity, the indicator for not being able to rely
on help from others in the case of illness,
and unsafe sex.



Figure 14 The net costs of the health care system in Denmark related to different risk factors.
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Costs of production loss, the
human capital method

When a person is not participating on the
labour market there is a production loss to
society. The value of the production loss
can be calculated on the basis of sickness
absence from work and premature retire-
ment from the labour market as a result of
early retirement pension or death. The pro-
duction loss is valued as average gross
salary (i.e. wage including pension contri-
bution and tax). There are two alternative
approaches to estimating the duration of
the production loss. In the human capital
method, the production loss is assumed to
last from the time of retirement from the
labour market until the general pension age
(65 years). The alternative approach, the
friction method, assumes that the person
leaving the labour market is replaced by a
new person after a short friction period
(three months). This approach presup-
poses, among others, the existence of va-
cant resources on the labour market (i.e.
unemployment).
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In the calculation of production losses,
retirement from the labour market as a re-
sult of death is included for all risk factors.
For some of the risk factors, also the costs
of production loss related to sickness ab-
sence from work and to early retirement
pension are included (tobacco, alcohol,
physical inactivity, overweight, psychoso-
cial factors at work, and the two indicators
for poor social relationships and educa-
tional level).

The production loss among men is
considerably larger for most of the risk
factors, including smoking, alcohol, drug
abuse, hypertension, psychosocial factors
at work, home and leisure accidents, and
educational level. The reason for the gender
difference is both that men are in greater
risk of leaving the labour market because of
these risk factors, and that the average
production value (gross wage) is higher
among men than women. The only excep-
tion is production loss related to physical
inactivity, which is of roughly the same size
for men and women.



Figure 15 Costs of production loss in Denmark related to various risk factors calculated accord-
ing to the human capital method. Costs in millions 2005 DKK
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Costs of production loss, the
friction method

In contrast to the human capital method,
the friction method assumes that produc-
tion loss occurs in the first three months
after a person has left the labour market.
His or her tasks (and the ensuing produc-
tion) will subsequently be replaced by a
new person. The other assumptions as to
the value of the production loss (gross
wage, etc.) are identical for the two
methods.
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Smoking, physical inactivity, overweight,
psychosocial factors at work, and educa-
tional level are risk factors which are con-
nected with large costs of production loss.
The production loss is larger for men than
for women for most of the risk factors, with
the exception of physical inactivity, where
the production loss among women is just
under twice the size of that of men.



Figure 16 Costs of production loss in Denmark related to various risk factors, calculated in
accordance with the friction method. Costs in millions 2005 DKK
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Future other consumption

In addition to the resource use in the health
care system, humans also consume other
amenities (e.g. food, housing, transporta-
tion, entertainment). The use of these re-
sources is termed other consumption.

The calculation of savings in future other
consumption differentiates the description
of the costs of the production loss.

When an individual dies prematurely there
is a saving in other consumption in the
period from the time of death to the ex-
pected time of death. This represents a
saving in the analysis. As it is assumed that
other consumption would have taken place
during the lost remaining lifetime, the
amounts in question are comparatively
large. In the calculations we have used a 5%
discount rate. The value of the future other
consumption is larger if a lower discount
rate is used.
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The analysis of future other consumption
shows that smoking, educational level,
alcohol and physical inactivity are con-
nected with great savings. This is first and
foremost due to the close relation between
years of life lost and future other consump-
tion.

There are great future savings in other con-
sumption in connection with smoking,
educational level and alcohol. For men, the
greatest savings are for smoking, educa-
tional level, alcohol, hypertension, occupa-
tional disease, drug abuse, and for the indi-
cator stating that one rarely meets family
members. For women, the saving is greatest
for overweight, while savings are of roughly
the same size for men and women for the
remaining risk factors.



Figure 17 Future savings in other consumption in Denmark related to various risk factors.

Savings in millions 2005 DKK
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DALY

The WHO has calculated disability-adjusted
life-years (DALYs) for a large number of risk
factors, and nine of those are included in
this study.

DALY combines mortality and morbidity in a
summary measure and is based on the re-
sults of the Global Burden of Disease Study
2000. A DALY should be understood as a
lost healthy life-year and the burden of
disease as a measure for the gap between

the present health state and the ideal situa-

tion, where everyone lives to a high age
without disease.

The mortality is based on an analysis of the
most recent available national information
on mortality distributed on causes. The
morbidity is calculated on the basis of inci-
dence, prevalence, duration and degree of
seriousness of the disease and injury.

60

The extreme points are 17-18% for smoking
and less than 0.5% for accidents at work.

Smoking contributes, for both men and
women, with the greatest proportions. Then
follows alcohol, which is due, in particular,
to a large alcohol consumption among men.

Among both men and women, overweight
and hypertension account for large propor-
tions of the total DALY. The share is a little
greater for men for the two factors.

Physical inactivity, a low intake of fruits and
vegetables, drug abuse and unsafe sex
contribute for both men and women with 1-
3% of the total DALY, the greatest contribu-
tion being from physical inactivity.



Figure 18 DALY for Denmark related to various risk factors. Proportion (%) of total DALY for men
and women

Smoking
Alcohol I ——
Overweight I
Hypertension I
Physical inactivity I
N
N
-
i

Low intake of fruits and vegetables

Drug abuse
M Men
Unsafe sex Women
Accidents at work
0 2 4 6 8 10 12 14 16 18 20

Proportion (%) of total DALY

61



Similar studies from other countries

The causes of diseases are complex and
multifactorial, and to relate the measures
for health and economic consequences to
the risk factors it is necessary to make a
number of crude assumptions. Nonethe-
less, the method can provide greater insight
into the impact of a number of factors on
the health state of the population, and it
can, thus, be useful in the planning of pre-
ventive measures both nationally and re-
gionally.

The ranking of risk factors depends on the
chosen measure. More decisive is the fact
that the ranking of risk factors does not
take into account the different levels of
causes. A comparison of smoking and edu-
cational level requires careful interpreta-
tion, as the impact of low education goes, in
part, via a larger proportion of smokers. In a
similar way, a comparison between physical
inactivity, overweight and an unhealthy diet
will require thorough interpretation.

Nonetheless, it is evident from the different
rankings that smoking, educational level,
physical inactivity, alcohol and overweight
play a large part for most of the measures
for health and economic consequences. For
specific measures, as e.g. visits to emer-
gency departments, accidents play an im-
portant role.
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The importance of the chosen risk factors
has changed dramatically in the last 50
years, and it is probable that, within the
foreseeable future, the ranking will change
again.

Although the purpose of the present work
was to illustrate the impact of risk factors in
Denmark, a comparison with similar studies
from other countries is of interest. In the
following, various national and interna-
tional risk factor projects are mentioned.

A study from New Zealand distributed the
deaths on a number of risk factors (2). A
combined factor comprising diet factors like
total energy intake, saturated fat, salt, fruits
and vegetables, together with derived ef-
fects on cholesterol, blood pressure, and
overweight accounted for most deaths. The
next three factors were smoking, choles-
terol and a measure for relative poverty,
followed by systolic blood pressure, over-
weight, physical inactivity, and diabetes.

A low intake of fruits and vegetables, alco-
hol, illegal drugs, traffic accidents, and
unsafe sex were further down the list.

It has been calculated that 37% of all cancer
deaths in high-income countries could be
ascribed to nine risk factors, where smok-
ing, alcohol and overweight were the most
important (2).



In the USA, it was calculated that half of all
deaths in 2000 could be ascribed to behav-
iour and some risk factors that could be
changed (3,4). The risk factors responsible
for the largest proportion of the total num-
ber of deaths were smoking (18%), un-
healthy diet and physical inactivity together
(15%), and alcohol (3.5%). Further down the
list were traffic accidents, unsafe sex and
illegal drugs.

In Holland, smoking was the most important
factor for mortality with 15% (5). The factors
for too much saturated fat, low intake of
fruits and vegetables, physical inactivity,
hypertension, and obesity, each account for
5-6% of all deaths. Measured by quality-
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This publication is a summary of a
report that presents the first compre-
hensive analysis of the impact of
selected risk factors for public health
in Denmark.

The consequences of 19 selected risk
factors (lifestyle, biological and social
conditions) are analysed in relation
to 18 measures of health conse-
quences and economic welfare (life
expectancy, life-years without long-
standing limiting illness, hospital
admissions, and costs to society).

The result is a comprehensive docu-
mentation of the impact of the most
important risk factors for the overall
health status and costs to those
engaged in disease prevention and
health promotion.
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