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Abstract
Study objective—To study diVerences in
cardiovascular lifestyle risk factors and
biological risk markers in early adult life,
with special attention to age and sex
diVerences. Lifestyle cardiovascular risk
factors included dietary habits, physical
inactivity, smoking, alcohol habits, psy-
chosocial strain, and mental stress. Bio-
logical risk markers included
anthropometric variables, arterial blood
pressure, and serum cholesterol concen-
tration.
Design—A combined individual and com-
munity based preventive programme, in-
cluding health examinations.
Setting—All communities in the County of
Skaraborg in south western Sweden.
Participants—Altogether 12 982 men and
women aged 30 or 35 years who underwent
health examinations over seven years.
Main results—In both sexes, biological
risk markers studied were worse in 35 year
old subjects than in 30 year olds. Further-
more, a larger proportion of men aged 35
years were smokers and were physically
inactive compared with 30 year old men.
However, dietary habits were better in
both sexes in the upper age group. At both
ages there were also significant diVer-
ences between men and women. Women,
compared with men, had better dietary
habits and lower alcohol consumption but
smoked more and experienced greater
mental stress and psychosocial strain. All
biological risk markers were worse in men
than in women at both ages studied. Dur-
ing the observation period, some im-
provement of the health profile of the
participants was observed, indicating a
beneficial eVect of the intervention pro-
gramme.
Conclusions—The results indicate that
the risk of cardiovascular disease, as
assessed from studying lifestyle and bio-
logical risk markers, increases early in
life, suggesting that preventive measures
should start early.
(J Epidemiol Community Health 1998;52:425–432)

Cardiovascular diseases are the most common
cause of death before the age of 65 in men in
Sweden and second among women.1 To
achieve a reduction in premature death from
cardiovascular diseases, it seems most appro-
priate to combine an intervention programme
directed towards the total population with a

targeted strategy aiming at risk factor improve-
ment in high risk people.2 Such a combined
strategy was used when a preventive pro-
gramme, Live for Life, was started in 1989 in
the County of Skaraborg in south western
Sweden. The preventive programme was devel-
oped cooperatively by hospital and primary
health care physicians and approved by the
regional political authorities. The plan was
based on experiences from a previous study of
men aged 33–42 at Habo,3 one of 17 commu-
nities of the County of Skaraborg. In Live for
Life a volontary health examination is oVered
to residents 30 and 35 years of age as part of
the routine activities of the primary health care
centres. The purpose of this paper is to present
an overeview of the Live for Life programme
with some results from the health examinations
during the first seven years. Special reference is
given to age and sex diVerences, as our knowl-
edge about such diVerences is limited during
early adult life.

Methods
STUDY POPULATION

At the beginning of 1989, the year when the
first health examination started, altogether
272 215 persons were living the County of
Skaraborg. At the end of each year, preceding
the year of examination, the County Council of
Skaraborg provided a list of male and female
residents aged 30 and 35 years. The local
authorities in each community decided
whether to take part in the programme. With a
few exceptions, because of organisational
problems, all health care centres invited 35 year
old inhabitants living in the health centre area.
Some health centres also decided to invite
inhabitants aged 30 years. A single letter of
invitation was sent. Pregnant women and
women who had recently given birth were
asked to mail a reply in order to be called for an
examination the next year.

The main responsibility for carrying out the
Live for Live programme has during the total
period been given to the primary health care
personnel. At least one nurse at each of the
health centres of the county obtained special
training in prevention, as did the general prac-
titioners. The nurses and the general practi-
tioners from diVerent parts of the county meet
regularly to exchange their experiences and to
further increase their knowledge about preven-
tive work. The programme has been approved
by the Ethics Committee of the Göteborg Uni-
versity.
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PARTICIPATION

During the first five years a total of 12 982 per-
sons were examined. Subjects from the popula-
tion list were eligible if still living in the area at
the time of examination. Table 1 shows the
participation during the first five years until 31
December 1993 among 30 year old men and
women born in 1959–1963 and 35 year old
men and women born in 1954–1958. During
1994 and 1995, another 3532 subjects were
examined. Of these, 367 men and 412 women
aged 35 had been examined also in 1989–1990,
at the age of 30 years. An estimation of the par-
ticipation rate, based on a registration by the
nurses, of participants and non-participants
during the first six months of each year, starting
from 1990, is also shown in table 1. The over-
all participation rate during the period 1990–
1993 was according to this registration 64.9%.
The participation rate was similar during the
first and second halves of the year according to
a substudy described below highlighting this
question: 66.7% and 70.9% in men and 77.1%
and 75.0% in women, respectively.

To make a rough participation/non-
participation characterisation, substudies were
carried out in selected health centre areas.
Thus, participation during the first six months
of year 4 was compared with that during the
last six months of the same year in one of the
communities. To study the eVect of not includ-
ing 30 year old subjects at all health centres, a
comparison was made during the second year
between 35 year old participants at health cen-
tres to which 30 year old subjects were invited
and those to which they were not. Additionally,
health centres with a participation rate below
70% during the fourth year were compared
with health centres with a participation rate
over 70%. It could be concluded from these

substudies that the participants were mainly
representative of men and women in the
County of Skaraborg of the ages studied.

POPULATION BASED PROGRAMME

The population based programme includes
health education to food shop personnel and
information to the population via newspapers,
periodicals, and radio.

INDIVIDUAL BASED PROGRAMME

Men and women who are invited to the health
examinations receive a personal invitation
about four weeks in advance including infor-
mation about the examination and the subse-
quent health dialogue. Those who agree to
participate are sent a questionnaire, mainly
dealing with lifestyle and psychosocial factors,
to be completed at home before the examina-
tion. The health examination is carried out by
specially trained nurses at the health centres.

Health profile
This health profile grades 12 generally ac-
cepted risk factors for coronary heart disease
and premature death according to degree of
risk and, in addition, prevalence of chronic dis-
ease (table 2 and fig 1). The intention with the
health profile is to evoke an interest for lifestyle
among the participants in the dialogue with the
nurse, and to use it as a base for intervention
measures. DiVerent colours for diVerent risk
levels reinforce the pedagogic message. Red is
used for high risk, green for low risk, and yellow
for intermediate risk. The separate factors
included in the profile have been given 1–3 or
1–4 risk points as shown in table 1. The aim is
to give two risk points if the relative risk of
myocardial infarction and premature death is
estimated to be increased by one to two times
compared with one risk point, three risk points
if the relative risk is estimated to be increased
two to three times, and four risk points if the
risk is estimated to be increased by more than
three times. Some of the risk factors, body mass
index (BMI), waist to hip circumference ratio
(WHR), and serum cholesterol concentration,
are given diVerent gradings for men and
women. The grading of risk points was based

Table 1 Number of participants and estimated
participation rate (%) during the years 1–5 in the “Live
for Life” programme in the County of Skaraborg

Sex and age (y) Number %

Men, 30 1 776 51.8
Women, 30 1 988 66.6
Men, 35 4 332 61.7
Women, 35 4 886 73.2
Total 12 982 64.9

Table 2 Health profile with limit values for classification into diVerent risk groups (“risk points”)

Risk points

1 2 3 4

Use of tobacco* (cigarettes/d) 0 1–14 15–24 >25
Alcohol intake† (cl/week) <18 18–36 37–75 >75
Dietary habits (dietary points‡) 3–5 6–8 9–11 —
Physical activity (kcal/week) >2000 500–2000 <500 —
Psychosocial strain (strain points‡) <2 2–3 4–5 —
Mental stress (stress points‡) <3 3–4 5–7 —
BMI (kg/m2) M: <27 27–36 >37 —

F: <29 29–38 >39 —
WHR M: <0.90 0.90–0.94 0.95–0.99 >1.00

F: <0.75 0.75–0.79 0.80–0.84 >0.85
Cholesterol (mmol/l) M: <5.2 5.2–6.4 6.5–9.0 >9.0

F: <5.2 5.2–7.0 7.1–9.0 >9.0
Diastolic blood pressure (mm Hg) <95 95–104 105–114 >115
Family history of diabetes§ 0 1 >2 —
Family history of cardiovascular disease (age, y) Father:>70 55–69 45–54 <45

Mother:>75 60–74 50–59 <50
Chronic disease According to manual

*Use of moist snuV but no smoking gives 2 risk points for tobacco. †Calculated to 40% alcohol (1 cl equivalent to 3.16 g alcohol).
‡Points according to questionnaire. §Number of parents or siblings with history of diabetes.
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on the results from previous population studies
including experiences from the one in Habo.3 It
may be pointed out that the grading is made to
give a crude estimation only.

Lifestyle factors
Use of tobacco is calculated from the general

questionnaire as grams of tobacco smoked per
day equivalent to cigarettes per day. Those who
do not smoke but use moist snuV daily, which
is especially popular among young Swedish
men, are given risk point 2 for tobacco.

Alcohol intake is estimated from the general
questionnaire and calculated as mean intake of
of 40% alcohol (cl) per week, corresponding to
the percentage of alcohol in the traditional
Swedish liquor. To obtain information about
problems of addiction, the four CAGE
questions4 are additionally used.

Dietary habits are studied by means of a spe-
cial food frequency questionnaire, which has
been validated against a three day food record,

with satisfactory results.5 The dietary question-
naire is based on 20 questions and has proved
to be useful for estimating semiquantitatively
the intake of dietary fat and the proportion of
fibre in the diet. Risk points are based on the
points estimated from fat and fibre intake
according to the questionnaire. A copy of the
completed dietary questionnaire including
specific recommendations relating to the diVer-
ent food types is given to the participant.

Physical activity at leisure time is estimated
from the general questionnaire by dividing the
subjects into four activity groups.6 To those
who state that they are moderately active
(groups 2 and 3), a supplementary question-
naire is given. This questionnaire estimates, in
a quantitative way, the amount of energy
expended at leisure time as well as when com-
muting to work, for example, walking or
cycling. The mean time per week for each
specified physical activity is estimated and
multiplied by an intensity factor, resulting in an

Figure 1 The health profile used in the Live for Life programme (“Health Curve”).

Sex

1 Tobacco, cig/day, snuff daily

O/ex

< 18

3–5

1–14
(snuff)

15–24 > 25

18–36 37–75

6–8 9–11

> 2000 500–2000 < 500

> 2 2–3 4–5

< 3 3–4 5–7

M < 27
W < 29

27–36
29–38

> 37
> 39

M < 0.90
W < 0.75

0.90–0.94
0.75–0.79

0.95–0.99
0.80–0.84

> 1.00
> 0.85

> 75

Low risk

1 2 3 4 

High risk

Examiner

Health curve

Age No

PHCC    No
C

Date

2 Alcohol, cl liquor/week

3 Food Fat Fibre fat-fibre-points

Father
Mother

4 LTPA, kcal/week

5 Psychosocial strain

6 Mental stress

7 Body mass index, kg/m2

8 Waist-hip ratio

9 Cholesterol, mmol/l

10 Blood pressure, mm Hg

11 Heredity, diabetes

12 Heredity, CVD

13 Chronic disease

14 Weight, kg 15 Weight, metre

17 Hip, cm

12 γ-GT, µkat/l

18 Hb, g/l

21 HDL, mmol/l

16 Waist, cm

19 Triglyc, mmol/l

22 OGTT, 2 hours

M < 5.2
W < 5.2

5.2–6.4
5.2–7.0

6.5–9.0
7.1–9.0

> 9.0
> 9.0

< 9.5

> 70
> 75

9.5–104 105–114

0 1 > 2

45–54
50– 59

55–69
60–74

> 115

< 45
< 50
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estimation in kcal/week. This intensity factor is
slightly modified after the Minnesota LTPA
questionnaire7 and after Passemore and
Durnin.8 The energy expenditure is estimated
for each of the four seasons, and the mean of
this is calculated.

The classification of psychosocial strain into
risk points is based on information obtained
from the general questionnaire. The questions
deal with employment, family situation, eco-
nomic factors, social network, and presence of
close confidants. Based on these questions,
points are assigned: unemployment or threat of
unemployment (two points); economical prob-
lems (one point); not being married or living
alone (one point); and absence of a close con-
fidant (one point).

Information about mental stress is obtained
from a 50 mm visual scale associated with
items in the general questionnaire. On this
scale the participants are asked to mark their
feeling of mental stress during the last year,
where 0 mm indicates no stress and 50 mm
means maximal stress. Stress points are calcu-
lated from this scale, where 20–34 mm is
assigned one stress point, 35–44 mm two stress
points, and 45–50 mm three stress points.
Finally, based on four special questions about
sleeping problems, general fatigue, depression
and anxiety, each alternative answer yields one
stress point. Total number of stress points was
calculated by adding all of these stress points.

Biological risk markers
Anthropometric measurements include body

height, body weight, and waist and hip circum-
ferences. Body height is measured to the near-
est cm with the subject standing without shoes.
Body weight is measured to the nearest 0.1 kg
with the subject wearing light clothes (trousers,
skirt, shirt). BMI is then calculated as weight/
height2 (kg/m2). Waist circumference (cm) is
measured at the level of the navel after ordinary
expiration and the hip circumference at the
widest site between waist and buttocks. WHR
is calculated as waist circumference divided by
hip circumference.

Capillary blood is sampled for measurement
of serum cholesterol concentration. The concen-
trations are measured immediately by means of
a Reflotron (Boehringer Mannheim), located
at each participating health centre.

Arterial blood pressure is measured to the
nearest 2 mm Hg with the subject in the seated
position after at least a rest of five minutes. A
mercury sphygmomanometer is used with a
cuV 12 x 35 cm and, if the arm circumference
is >32 cm, a 15 × 43 cm cuV.

Genetic factors
Family history of diabetes is based on the

number of persons with diabetes among
parents or siblings as stated in the question-
naire. Family history of cardiovascular disease is
also based on information from the general
questionnaire about myocardial infarction or
stroke among parents and refers to age of
mother or father when she or he first had such
an event.

Prevalence of chronic diseases
Chronic diseases include myocardial infarc-

tion, cancer, arterial hypertension, diabetes,
and angina pectoris. These conditions are
graded in cooperation with a doctor according
to a special instruction manual where, for
example, diabetes means risk point 4, angina
pectoris risk point 3 or 4 depending upon
severity, and well controlled hypertension risk
point 2. Angina pectoris is defined according to
Rose.9

HEALTH DIALOGUE

The health profile is checked by the nurse, and
a copy is given to the participant. Every partici-
pant has a health dialogue with the nurse about
his or her risk factors, their interrelationships,
and the best ways to improve well being and to
lower total risk. The health profile serves as an
educational tool in this dialogue. When appro-
priate, the nurse arranges a second meeting
with the participant, or the participant is
referred to a general practitioner at the health
centre, to a psychologist, to some other member
of the health centre’s team, or to group
activities. The intervention aims at a lifestyle
modification chosen by the participant such as
smoking cessation, increased physical activity,
improved diet, and stress management.

STATISTICAL METHODS

The extended ÷2 test (tables 2 × 3) was used to
test the hypothesis of no diVerence between
frequencies (table 3). Student’s t test was used
for testing the hypothesis of no diVerence
between mean values (tables 4–6). Two tailed
tests were used, and p values <0.05 were con-
sidered statistically significant. The statistical
analysis program of Application System ver-
sion 2.2 and Epi-Info version 5.01 were used.

Results
INFLUENCE OF AGE

Lifestyle factors
Table 3 shows the distribution of lifestyle
factors according to the classification described
in table 2. Men aged 35 had a better dietary
intake than men aged 30, but they were less
physically active, and they experienced more
mental stress. A larger proportion of men aged
35 were smokers compared with men aged 30,

KEY POINTS

x Biological risk markers for cardiovascular
disease were more pronounced at the age
of 35 years than at the age of 30.

x Dietary habits were more favourable at
the age of 35 years than at the age of 30,
both in men and women.

x Smoking and psychosocial risk factors
indicated higher risk in women; diet and
biological markers indicated higher risk
in men.

x The results from this intervention pro-
gramme with respect to cardiovascular
risk factors indicate that prevention
should start early in life.
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but there was no diVerence in tobacco use
when moist snuV was included in the analysis.
Women aged 35 had a better dietary intake
than those aged 30 but experienced more
mental stress.

Risk markers
As far as biological risk markers are concerned
(table 4), statistically significant diVerences
between 30 year old and 35 year old men were
observed for BMI, waist and hip circumfer-
ences, WHR, serum cholesterol concentration,
and diastolic blood pressure, all these variables
being higher in older men. When comparing 30
year old and 35 year old women, statistically
significant diVerences were observed for body
height, BMI, waist and hip circumferences,
serum cholesterol concentration, and systolic
and diastolic blood pressures. All these vari-
ables were higher in 35 year old women except
for height. Tables 3 and 4 show the pooled
results from the first five years.

SEX DIFFERENCES

Lifestyle factors
Women reported better dietary habits, lower
total tobacco use, and lower alcohol consump-
tion than men at both ages (table 3). However,
after excluding use of moist snuV from the
analysis of tobacco use, more women than men
were tobacco users. Men experienced less
mental stress and reported less psychosocial
strain. More men than women were physically
very active (risk point 1, p<0.001, ÷2 test) but,
on the other hand, more men than women were
physically inactive (risk point 3, p<0.05),
statistically significant only for subjects aged
30.

Biological risk markers
As far as the biological risk markers studied are
concerned (table 4), significant diVerences

between men and women were observed for all
the variables studied (p<0.001), all being
higher in men than in women in both age
groups.

COMPARISON BETWEEN THE FIRST AND THE FIFTH

YEAR

A comparison between the first and the fifth
year was conducted to study potential eVects of
the intervention programme as a whole. Smok-
ing was less common in 35 year old men as well
as in both female age groups examined during
the fifth year, and dietary intake was reported
to be better in both age and sex groups.
Psychosocial strain was reported to be higher in
both ages and both sex groups during the fifth
year. Mental stress was increased in 35 year old
women only. Fewer men and women aged 30
years reported that they were physically
inactive (<500 kcal/week) during the fifth year.

When comparing biological markers of
cardiovascular disease (table 5) during the first
and fifth years in 30 year old male participants,
one diVerence of statistical significance was
observed, diastolic blood pressure being lower
during the fifth year. Among 35 year old men,
statistically significant diVerences were ob-
served for BMI, being higher during the fifth
year. In 30 year old women statistically signifi-
cant diVerences were observed for serum cho-
lesterol concentration and systolic and diastolic
blood pressures, all of them being lower during
the fifth year, and in 35 year old women for
BMI and WHR, being higher during the fifth
year.

COMPARISON DURING A TWO YEAR PERIOD AFTER

THE FIRST FIVE YEARS BETWEEN PREVIOUS

PARTICIPANTS AND NON-PARTICIPANTS

In 1994 the first people, who had previously
been invited at the age of 30, re-appeared when
being invited at the age of 35 years. As 30 year

Table 3 Distribution of risk points (%) for lifestyle factors and psychosocial factors during the first five years for each age and sex group, and statistical
analyses: I=age comparison men, II=age comparison women, III=sex comparison age 30, IV=sex comparison age 35

Variable studied

Men aged 30
(n=1776) Risk points

Men aged 35
(n=4332) Risk points

Women aged 35
(n=1988) Risk points

Women aged 35
(n=4886) Risk points Statistical comparison

1 2 3–4 1 2 3–4 1 2 3–4 1 2 3–4 I II III IV

Use of tobacco 56.9 32.4 10.7 55.8 31.2 12.9 69.0 19.6 11.5 67.7 20.5 11.8 NS NS *** ***
Alcohol intake 63.5 25.8 10.7 64.5 23.8 11.6 94.1 5.3 0.7 93.0 6.1 0.9 NS NS *** ***
Dietary intake 10.5 27.9 61.6 13.6 32.8 53.6 20.3 39.4 40.3 22.2 42.1 35.7 *** ** *** ***
Physical activity 23.9 52.4 23.6 20.3 56.6 23.1 18.2 61.2 20.6 17.3 60.4 22.3 ** NS *** ***
Psychosocial strain 91.0 7.7 1.3 90.4 7.8 1.8 88.6 9.7 1.7 88.5 9.7 1.8 NS NS * **
Mental stress 85.2 12.0 2.8 81.0 15.4 3.6 81.3 14.8 3.8 76.3 18.1 5.5 *** *** ** ***

*p<0.05, **p<0.01, ***p<0.001, NS=no diVerence of statistical significance.

Table 4 Mean values and standard deviations (SD) during the first five years for selected variables included in the health
profile

Variable studied

Men Women

Aged 30 (n=1776) Aged 35 (n=4332) Aged 30 (n =1988) Aged 35 (n=4886)
Mean SD Mean SD Mean SD Mean SD

Body weight (kg) 80.3 11.5 80.8 11.4 65.1 10.9 65.6 11.0
Body height (cm) 179.9 6.4 179.7 6.8 166.4 6.0 165.9* 6.1
BMI (kg/m2) 24.8 3.2 25.0* 3.1 23.5 3.6 23.8** 3.7
Waist (cm) 89.0 9.0 90.1*** 8.9 76.4 9.0 77.0* 9.0
Hip (cm) 101.7 6.0 102.4*** 6.0 100.0 7.6 100.9*** 7.8
WHR (cm/cm) 0.87 0.06 0.88** 0.06 0.76 0.06 0.76 0.06
Cholesterol (mmol/l) 4.97 1.04 5.29*** 1.10 4.83 0.96 4.98*** 0.97
Systolic BP (mm Hg) 126.4 11.9 126.4 11.9 117.7 10.8 119.3*** 11.6
Diastolic BP (mm Hg) 78.4 9.4 80.2*** 9.2 74.9 9.2 77.0*** 8.6

*p<0.05, **p<0.01, ***p<0.001, comparison with the younger age group for men and women, respectively.
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old subjects had not been invited in all
communities, a comparison could only be
made in 1994 and 1995 between those who
had participated at the age of 30 and those who
had not. Concerning lifestyle variables, signifi-
cant diVerences were observed for smoking in
men, and for dietary habits and mental stress in
women. Those who had been examined five
years before had the best values. As far as bio-
logical risk markers are concerned, significant
diVerences were also observed for serum
cholesterol concentration both in men and
women and for systolic and diastolic blood
pressures in men (lower values in those who
were examined for the second time). (Table 6).

Discussion
The Live for Life Programme is based on the
premise that lifestyle can have a profound
influence on morbidity and mortality and may
operate via traditional cardiovascular risk
factors.10–23 The health profile used in Live for
Life is based on assessment of 12 diVerent life-
style and biological risk factors, which are used
both as a definition of risk at baseline and also
as an intervention. The use of the health profile
may be considered as part of a high risk
strategy, but may also be a useful tool for a low
risk strategy, especially as the copy is kept by all
participants. It is currently believed that such a
combined strategy in lifestyle intervention rep-
resents an optimal preventive approach.2

Evaluating the baseline data collected from this
programme is the main purpose of this paper,
and may be considered the first step in evaluat-
ing the programme as a whole. In this context,
it is relevant to consider the issues regarding
the study population that was selected, the

measurements taken, and generalisability of
results.

This intervention was undertaken in 30 year
and 35 year olds, based on the idea that
prevention of cardiovascular disease should
start early in life. This age group has been less
intensively studied in epidemiology relative to
populations middle aged and upwards. Women
are included in this preventive programme for
several important reasons. There are important
cardiovascular risk factors also for women,
even if they have a diVerent risk factor profile
than men.10 13 14 Women also have an important
role in determining the dietary habits of men
and children. Furthermore, although young
adult women have low risk of cardiovascular
disease, many of the lifestyle factors included in
this preventive programme are relevant for
cancer and diabetes as well.

The next issue involves measurements that
were used to build the individualised health
profiles. In this paper, we have distinguished
lifestyle factors from biological risk markers
for cardiovascular disease. The former include
smoking, physical inactivity, diet, alcohol mis-
use, and psychosocial factors, while the latter
include anthropometric data, blood pressure,
and serum lipids. Although the prognostic
value of both categories of risk factors varies
across studies and often by sex, the evidence
for their importance was considered strong
enough for including them in the health profile
of this study.10–23 We think that this general dis-
tinction is a useful way of evaluating the
results, as detrimental changes in lifestyle
probably precede changes in biological risk
markers.

Table 5 Mean values and standard deviations (SD) during the first and fifth year for selected variables included in the
health profile

Variable studied

Men Women

Aged 30 Aged 35 Aged 30 Aged 35
Mean SD Mean SD Mean SD Mean SD

First year (n=423) (n=787) (n=448) (n=850)
BMI (kg/m2) 24.7 3.0 24.8 3.0 23.3 3.5 23.5 3.8
WHR (cm/cm) 0.87 0.06 0.88 0.06 0.76 0.06 0.75 0.06
Cholesterol (mmol/l) 4.99 1.07 5.31 1.10 4.95 1.01 5.04 0.94
Systolic BP (mm Hg) 127.4 12.4 126.5 11.6 118.2 11.6 120.2 11.5
Diastolic BP (mm Hg) 79.5 9.3 79.5 8.9 76.2 9.4 77.0 8.3
Fifth year (n=124) (n=737) (n=166) (n=852)
BMI (kg/m2) 24.8 3.0 25.2* 3.1 23.5 3.8 24.1** 3.7
WHR (cm/cm) 0.87 0.06 0.88 0.07 0.76 0.06 0.77*** 0.06
Cholesterol (mmol/l) 4.89 1.10 5.24 1.08 4.70* 1.07 4.98 0.95
Systolic BP (mm Hg) 126.8 12.2 125.8 12.0 115.9* 9.4 119.5 12.0
Diastolic BP (mm Hg) 77.2* 9.5 79.9 9.72 72.3** 8.4 76.9 9.1

*p<0.05, **p<0.01, ***p<0.001, comparison with corresponding results from the first year.

Table 6 Mean values and standard deviations (SD) in 1994 and 1995 for selected variables included in the health curve
in the project “Live for Life” of participants examined twice (in 1989–1990 as well as in 1994–1995) and examined only
once (in 1994–1995)

Variable studied

Men Women

Examined once
(n=506)

Examined twice
(n=367)

Examined once
(n=593)

Examined twice
(n=412)

Mean SD Mean SD Mean SD Mean SD

BMI (kg/m2) 25.9 3.4 25.6 3.3 24.5 4.0 24.5 4.0
WHR (cm/cm) 0.89 0.06 0.89 0.06 0.77 0.06 0.78 0.06
Cholesterol (mmol/l) 5.55 1.20 5.17*** 0.97 5.23 1.00 5.03** 0.88
Systolic BP (mmHg) 126.8 11.5 124.9* 10.8 119.4 11.7 118.3 11.1
Diastolic BP (mmHg) 80.8 8.9 79.5* 8.4 77.2 9.0 76.5 8.0

*p<0.05, **p<0.01, comparison with corresponding results of those examined only once.
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Finally, in interpreting the results, it is
important to consider issues of representative-
ness, especially in view of the varying participa-
tion rates. The participation rate seemed to
fluctuate with the cost of the examination; it
was initially free, then with a varying fee. Thus,
in agreement with previous studies,3 24 a main
reason for decreasing attendance may be a
weaker economy and corresponding decreases
in resources for primary prevention. As ob-
served in previous studies,25 26 the attendance
rate was higher in women. There is reason to
believe that the participants are roughly repre-
sentative of 30 year and 35 year olds in the
communities from which they were sampled.
Firstly, there were only few diVerences in
biological risk variables in areas with high and
low participation rates. Additionally, when
assessing whether communities choosing to
include 30 year as well as 35 year olds were
representative, it was observed that the biologi-
cal risk markers of the 35 year olds in
participating communities did mainly not
diVer from those measured in non-
participating communities.

A preliminary evaluation of the results from
the Live for Life programme was made in two
ways. The potential eVect of the population
strategy was studied by comparing the results
from the fifth year, when the programme had
been working for some years, with those from
the first year. The diVerences in lifestyle factors
were mostly in the anticipated direction—that
is, improved. The subjects examined during
the fifth year reported more psychosocial
strain. This was an expected finding and may
be explained by societal changes, for instance
increased unemployment. The rapid increase
in obesity in the western world during the past
few decades27 was also observed in Skaraborg
for men and women aged 35 years, but not for
those aged 30.

The eVect of the individual based pro-
gramme was studied by comparing those who
had been examined at the age of 30 years with
those who had not when examined at the age of
30 years. Again the diVerence between previ-
ous participants and non-participants were
moderate but in the hypothesised direction.

In conclusion, the lifestyle related and
biological risk levels observed in young adults
participating in the Live for Life have enabled
us to draw conclusions regarding 30 year and
35 year old men and women in the county as a
whole. Some of the results are largely con-
firmatory of other studies, for example, the
observation that biological risk factors increase
with age,15 28–30 although comparatively little has
been published about changes in lifestyle
factors during young adulthood. In this study,
most lifestyle factors seemed to worsen be-
tween the ages of 30 and 35, with the exception
of diet, which improved. As previously
reported31 32 a “negative” lifestyle was associ-
ated with increased WHR and serum choles-
terol concentration. This study also confirmed
other studies suggesting a better biological risk
factor profile in women than in men.10 13 32

However, it was important to note that sex dif-
ferences in lifestyle risk factor variables did not

unanimously follow this pattern, indicating the
potential importance of targeting women as
well as men in future lifestyle modification
intervention programmes, and starting them
early in life. Preliminary results from an evalu-
ation of the population based and the indi-
vidual based intervention indicated some
favourable eVects of both, but a more compre-
hensive evaluation has to be made when
conclusions can be drawn from a longer obser-
vation period.
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