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ABSTRACT
Objective: To evaluate, in an ordinary primary
healthcare setting, the effects of a screening
questionnaire and a self-administered health profile
dealing with special reference to the involvement of
motivated individuals in need of lifestyle changes.
Design: Intervention study in a naturalistic context,
using a screening questionnaire offered to consecutive
patients, followed by a self-administered health profile
and a health dialogue.
Setting: Hisingen primary healthcare area (130 033
inhabitants), Gothenburg, Sweden.
Participants: Men and women aged between 18 and
79, visiting any of the eight public primary healthcare
centres (PCC) during an 8-month period, were
presented with a screening questionnaire and, were
offered, a health profile, a plasma glucose (p-glucose),
blood pressure check and a health dialogue.
Main outcome measures: Motivation level, negative
lifestyle factors in screening questionnaire and
intraindividual changes in blood pressure, p-glucose,
body mass index (BMI) and lifestyle factors between
baseline and 1-year follow-up.
Results: Subjects with less favourable lifestyle and
higher motivation chose to participate. A higher
percentage of presumptive participants reported a less
favourable lifestyle. The presumptive participants also
indicated higher motivation. Participants showed more
readiness to initiate lifestyle changes compared to non-
participants (p<0.001). At 1-year follow-up significant
reductions in BMI, waist circumference, waist–hip ratio
(WHR), blood pressure and p-glucose were observed.
Conclusions: The results indicate that the method is
on target and applicable to motivated individuals with a
‘risk profile’. A pedagogical model including a self-
administered health-profile and a health dialogue,
combined with emphasising the individual’s own
resources, seems to be a feasible method for effective
preventive work in primary healthcare.

BACKGROUND
Over the last decade, our knowledge about
the role of lifestyle in health outcomes has

increased considerably. We are now aware that
major public health problems such as dia-
betes, cardiovascular disease including stroke
are associated with lifestyle. Physical inactivity
is one of the greatest public health problems
of our century.1 A sedentary lifestyle has
become more common and is in itself a risk
factor.2 Body mass index (BMI) has increased
among both genders and central fat distribu-
tion has become more common among
women.3 4 An increasing incidence of diabetes
has been reported among 50-year-old men in
Sweden.5 6 Current national guidelines recom-
mend lifestyle intervention for both primary
and secondary prevention of major diseases

ARTICLE SUMMARY

Article focus
▪ Simple screening questions in primary care can

initiate motivation for lifestyle change.
▪ A self-administered health profile and a health

dialogue can support lifestyle-improvement.
▪ A lean model for lifestyle intervention can be

implemented in an ordinary primary care setting.

Key messages
▪ A pedagogic model engaging motivated indivi-

duals led to lifestyle improvement.
▪ A simple screening instrument caught individuals

with less good lifestyle and readiness for
change.

▪ Weight, BMI, waist circumference, waist-hip
ratio, blood pressure and p-glucose were signifi-
cantly improved after one year.

Strengths and limitations of this study
▪ A low budget method was broadly and success-

fully implemented in a naturalistic primary care
context.

▪ A community based naturalistic study brings a
randomised controlled study difficult to realise.

▪ The one-year follow-up results must be inter-
preted with caution because of absence of a par-
allel control group.
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such as diabetes, cardiovascular disease and stroke.7

Effective policies to promote healthy weight yield eco-
nomic benefits.8 Negative stress has been reported as a
growing health problem among women9 10 and reports of
feeling stress more than doubled in the cohort recruited
2004, compared with that recruited 36 years earlier in
1968, in the Population Study of Women, in which secular
trends in 38-year-old and 50-year-old women are studied.11

Furthermore, a strong association between physical activity
and well-being was shown in the same population study
and a positive change in physical activity was associated
with increased well-being.12 From a population perspective
low socioeconomic status is a risk factor and the greatest
health benefits should consequently emanate from pre-
ventive work based in primary healthcare, in close cooper-
ation with other public actors.13 14 ‘High risk’ and
‘population-based’ strategies should preferably be applied
to primary healthcare patients.15 There is a need for
simple instruments that provide more structure to prevent-
ive work at primary healthcare centres (PCCs), and that
are suited to the primary healthcare context. Broad imple-
mentation within a given framework requires a structured
and cost-effective strategy and education, in order to
create uniform approaches.
The main aim of this study was to evaluate the feasibil-

ity of implementing a preventive primary healthcare pro-
gramme consisting of a screening questionnaire and a
self-administered health profile with special reference to
involving motivated individuals in need of lifestyle
changes. An additional aim was to evaluate the effects
after 1 year in a well-defined, primarily urban population
attending the primary healthcare.

METHODS
Study population
Hisingen, the fourth largest island in Sweden, has 130 033
inhabitants and is located in Gothenburg, the second
largest city in Sweden (493 498 inhabitants at the start of
the study in 2008). The demographics of Hisingen are
representative of Gothenburg as a whole, with both high-
income and low-income populations and high morbidity
in some areas. The study population included men and
women between 18 and 79 years of age who visited the
eight publicly funded PCCs during a period of 8 months.
The goal was to reach all patients attending the PCCs,
including for acute disorders or for planned visits to
general practitioners (GPs) or other staff. The study was
carried out in a standard primary care context with an
extra-resource of one health educator at each PCC and a
process leader (first author).

Instruments and assessment
Waiting room screening questionnaire—intervention
and assessment
The questionnaire used for waiting-room screening has
been described in an earlier paper 16 and represented the
start of the intervention besides assessing self-reported

lifestyle factors. It contains nine questions (with the pos-
sible responses yes, no, don’t know) concerning lifestyle, one
concerning heredity for cardiovascular disease, one ques-
tion on readiness to start lifestyle change (with five
response alternatives ranging between not at all to very
much) and a final question: ‘Are you interested in a self-
instructive health profile, followed by a health dialogue, a
blood pressure and blood sugar check?’ The questionnaire
was distributed at the reception desk to all individuals aged
18–79 attending the PCCs.

Self-administered health profile—intervention
and assessment
This instrument has been described previously.16 The
questionnaire, distributed by the health educator, was
answered at home before the health dialogue consult-
ation at the PCC. In our experience, this allows for 1 h
of reflection, with individual variations. The results of
the questionnaire were converted to a self-instructed
health profile (Hp) comprising eight variables. Six of
these are classified as ‘good’, ‘not so good’ or ‘risk’ (cor-
responding to a green, yellow or red field, respectively).
The self-instructive Hp was used to introduce a peda-
gogic component of reflection and motivational
thoughts. Accordingly, the participants’ own reflections
are facilitated by immediate feedback when possibilities
for lifestyle changes can be presented and contacts for
further health dialogues can be offered. This was the
second step in the intervention.
When using the instrument for assessment for baseline

data and follow-up we used the dichotomised variable
‘good’ versus ‘not so good/risk’. Two variables (‘life
ladder’) deal with the perception of one’s life situation
present and in the future, measured with a visual ana-
logue scale (1–10, 10=best).

Survey questions concerning leisure physical activity,
well-being and stress-level assessment
We used validated survey questions (sq) from the
Gothenburg population studies. The leisure physical activ-
ity groups were classified as follows: ‘low’, ‘intermediate’,
‘high’ and ‘very high’ physical activity.17 18 The general
well-being question was, ‘How do you feel about your
health situation (well-being)?’.19 20 A Likert-type scale
ranging from 1 to 7 was used. The answers were rated
from ‘excellent, couldn’t be better’ (1) to ‘very poor’ (7).
The variable ‘well-being’ was dichotomised so that 1–3 cor-
responded to ‘good’ and 4–7 corresponded to ‘poor’.
Mental stress was assessed with a single-item question-

naire.21 22 Mental stress was defined as feeling tense,
irritable or anxious. The participants were asked to
report how often they had felt stress using the following
alternatives: ‘never’; ‘one period but not during the last
5 years’; ‘one period during the last 5 years’; ‘several
periods during the last 5 years’; ‘persistent stress during
the last year’; and ‘persistent stress during the last
5 years’. Baseline data resulted in a dichotomised vari-
able, where the variable ‘no stress’ corresponded to
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‘never felt stress’ and ‘one period but not during the
last 5 years’ and the variable ‘period of stress’ corre-
sponded to ‘one period during the last 5 years’, ‘several
periods during the last 5 years’, ‘persistent stress during
the last year’ and ‘persistent stress during the last
5 years’.

Biological variables
The following biological variables were measured: sys-
tolic and diastolic blood pressure, capillary p-glucose,
weight, BMI, waist–hip ratio (WHR) and waist circumfer-
ence. Systolic and diastolic blood pressures were mea-
sured in the right arm in the sitting position after 5 min
rest. p-Glucose was measured in the ‘non-fasting’ state,
since testing was integrated into the ordinary patient
consultation. Weight was measured with light clothing
and without shoes. BMI was calculated as weight/
height2. Waist circumference was measured in the stand-
ing position at the level midway between the lower rib
margin and the iliac crest. Hip circumference was mea-
sured at the widest point between hip and buttock.
WHR was calculated as waist circumference divided by
hip circumference (cm/cm).

Intervention
The intervention consisted of (1) screening question-
naire, (2) the Hp and (3) the health dialogue.

Health dialogue
The dialogue emanated from the individual’s responses
to the Hp. If the individual stated interest this was
offered and was performed in a salutogenic perspective
by a health educator or district nurse. The dialogue
lasted from 20 min to 1 h, depending on the results in
the profile protocol. At the end of the dialogue the
patient, if necessary, had the opportunity to choose
among different programmes designed to promote life-
style change aided by multidisciplinary teams, to make
these changes on his/her own—or to abstain.
The participant decided in concert with the health

educator on way of lifestyle change and was offered rele-
vant components in a broad programme on stop
smoking, hazardous use of alcohol, stress management,
promoting physical activity, sleep management pro-
gramme and diet information within a health-promoting
structured programme in the Hisingen primary health-
care area. The common goal was to strengthen the indi-
vidual’s own health-promoting activities and also
participation in municipal and cultural facilities such as
library activities, migrant associations and sports clubs.

Statistical methods
For comparison of differences between presumptive par-
ticipants and non-participants in answering screening
questions (affirmative, uncertain or negative), Pearson’s
χ2 test was used. Significance for gender differences
among presumptive participants at baseline was tested
by regression analyses. At 1-year follow-up we recorded

improvement, deterioration and no change, compared
to baseline. The respective numbers and percentages
related to improvement and deterioration are shown.
The paired samples t test was used for change in con-
tinuous variables, and the Wilcoxon matched-pair
signed ranks test was chosen for change in categorical
variables. Pearson χ2 test was used for testing differences
between men and women. Logistic regression analysis
test resulted in ORs and 95% CI for men and women
and for each variable, the OR for improvement is set at
one for men, relative to which that for women is
expressed.

RESULTS
Seventy per cent of the visitors to the PCC (22 554
patients) were reached by the waiting-room screening
questionnaires, that is, the start of the intervention/reflec-
tion. Of the 11 571 returned screening leaflets, 7789
(67%) indicated motivation for lifestyle changes and con-
sented to participate and thus formed the group of pre-
sumptive participants in the health dialogue. The remaining
3782 indicated no current motivation for lifestyle changes
and thus represented presumptive non-participants.

Comparison between presumptive participants
and presumptive non-participants
A higher percentage of presumptive participants
reported a less favourable lifestyle, compared to pre-
sumptive non-participants (table 1). There were statistic-
ally significant differences between presumptive
participants and presumptive non-participants in
affirmative/uncertain/negative responses to all screen-
ing questions, except smoking, with indication of worse
lifestyle and accordingly higher risk of developing risk
factors and future illness in presumptive participants.
Testing separately for affirmative and negative answers
revealed significant differences, except in smoking,
mental stress at work and too much alcohol. Figure 1
also shows that the presumptive participants indicated
higher motivation and more readiness to initiate lifestyle
change (p<0.001).

Participation and baseline data
Of the presumptive participants, 3691(47%) actually
attended the first health dialogue at baseline and
formed the group of participants at baseline (figure 2).
Of these, 2120 (57%) returned at follow-up, thereby
completing the whole programme. The prevalence of
risk, defined as one or more self-reported risk factor in
the waiting-room screening questionnaire, was 96%
among presumptive participants. Only 1% of those
wanting to participate reported no risk factor at all.
Table 2 shows baseline mean values for biological vari-

ables in the 3691 women and men who eventually chose
to participate in the health dialogue in age cohorts, as
well as the number and percentage with negative lifestyle
factors based on Hp, sq and family history of
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cardiovascular disease. It should be emphasised that the
mean waist circumference was >100 cm for men in all
age cohorts over 30 years and >90 cm for women in
all age cohorts over 40 years. For both genders in all age
cohorts over 40 years, the mean BMI was >27 kg/m2. A
high number of negative lifestyle factors were found in
the younger age cohorts. More than one-third of men in

the three youngest age cohorts were smokers and almost
one-fourth of women in the same cohorts. Negative
alcohol habits were seen for men in particular in the
50–59 years cohort and for women in the youngest age
cohort. Low physical activity (Hp) was seen in the
younger age cohorts especially among women. Mental
stress (sq) was commonly reported particularly in young
age cohorts. Poor well-being (sq) was expressed by more
than 50% among women between 18 and 69 years of
age and also reported by more than 40% among men. It
is notable that reported negative lifestyle factors were
common, particularly in the younger age cohorts and
among women. The gender differences were significant
for all variables except for BMI, diet (Hp), physical
inactivity (sq) and view of life-future.

Change from baseline at 1-year follow-up (n=2120)
There were 2120 participants at the 1-year follow-up.
Table 3 shows results for men, women and the total
group. Women had significantly improved all biological
variables after 1 year, compared to baseline. Men exhib-
ited significant improvements in BMI≥30 kg/m2,
systolic and diastolic blood pressure and p-glucose the
latter in cases exceeding 7 mmol/l at baseline.
Significant positive changes were seen regarding
smoking, alcohol habits, physical activity, strain and
mental stress. Logistic regression analysis revealed a
gender difference concerning WHR and physical

Table 1 Comparison between presumptive participants and non-participants concerning the frequency of affirmative (Yes),

uncertain (Don’t know) and negative (No) answers to the screening questions

Presumptive participants n (%)

of n=7789

Presumptive non-participants

n (%) of n=3782 p Values

n(%)

Overall

Yes

+Don’t

know/No

Yes/

NoYes

Don’t

know No Yes

Don’t

know No

Too little physical

activity N=11371

4057 (53) 1058 (14) 2559 (33) 1811 (49) 332 (9) 1554 (42) <0.001 <0.001 <0.001

Smoking N=11459 1968 (25) – 5755 (75) 988 (26) – 2748 (74) 0.269 – 0.269

Mental stress at work

N=10827

3579 (50) 438 (6) 3219 (44) 1782 (49) 168 (5) 1641 (46) 0.012 0.233 0.574

Mental stress during

leisure time N=11356

3180 (42) 500 (6) 3977 (52) 1293 (35) 187(5) 2219(60) <0.001 <0.001 <0.001

Too much alcohol

N=11144

688 (9) 488 (7) 6312 (84) 335 (9) 175 (5) 3146 (86) 0.001 0.015 0.739

Overweight N=11503 3574 (46) 685 (9) 3505 (45) 1264 (34) 193 (5) 2282 (61) <0.001 <0.001 <0.001

Too much fat

N=11503

1455 (19) 1732 (22) 4575 (59) 632(17) 493 (13) 2616 (70) <0.001 <0.001 <0.001

Too little fiber

N=11478

1901 (25) 1874 (24) 3974 (51) 896 (24) 599 (16) 2234 (60) <0.001 <0.001 <0.001

Too much sweet food

N=11474

2223 (29) 1112 (14) 4414 (57) 992 (26) 325 (9) 2408 (65) <0.001 <0.001 <0.001

Family history of

cardio-vascular

disease N=11468

4793 (62) 704 (9) 2248 (29) 1863 (50) 259 (7) 1601 (43) <0.001 <0.001 <0.001

The numbers and percentage of presumptive participants (n=7789) and non-participants (n=3782) are given. χ2 Test p values, according to
Pearson, are specified. Response rate varies due to missing values.

Figure 1 Differences between presumptive participants and

non-participants concerning readiness to undertake lifestyle

change. The responses, given in per cent, are to the

screening question ‘How ready are you to change your

lifestyle right now based on your life situation?’. The
participants exhibited more readiness to initiate lifestyle

change, p<0.001 (Pearson’s χ2 test).
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activity, with women showing more pronounced
improvement than men (table 4).

DISCUSSION
Our study confirms the findings in our pilot study16 that
it was possible to reach motivated individuals with
unhealthy lifestyles via a simple and swift screening ques-
tionnaire offering participation in a health-promotion
programme. It was possible to reach the majority of PCC
visitors with the first part of this intervention, that is,
simple screening questions, highlighting the possibility
of individual health promotion at the local PCC.
Baseline data showed that negative lifestyle factors are
common not least in younger age groups indicating
need for intervention.
The strength of our study was first the setting in an

ordinary primary care context with a large number of parti-
cipants. Furthermore, the early intervention engaged the

participant’s own thoughts and motivation, which might
have been facilitated by the extensive access to the
waiting-room questionnaire, which could be perused and
rejected anonymously. Third, the feasibility in a regular
primary care context and the design allowed for knowl-
edge transfer about structure and performance monitoring
to the staff. The target group was unselected and not
limited by research criteria, in order to achieve the
primary goal of implementation of a simple health-
promoting strategy suited for primary healthcare.
Moreover, the design permits long-term follow-up and the
highly structured set-up should facilitate reproduction in
other primary care settings. An important aspect of the
stepwise design was to facilitate the individuals’ own think-
ing in a context in which a more extensive health dialogue
could be offered. A limitation was that this naturalistic and
descriptive study was performed without a parallel control
group. However, a randomised controlled trial in an ordin-
ary primary care context is difficult to perform without

Figure 2 The funnel illustrates the selection process, based on the health profile, with gradually decreasing outflow for green

(good), yellow (not so good) and red (risk). It also illustrates the dynamic process whereby the participants, following their own

insight mediated through screening leaflets, are identified and offered a health dialogue.
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Table 2 Baseline data from the total of 3691 participants and for men and women, respectively, according to age

Total Men Total men Women
Total
women

Mean (SD) Men (SD) Mean (SD)

n=3691
18–29
(n=95)

30–39
(n=185)

40–49
(n=196)

50–59
(n=241)

60–69
(n=363)

70–79
(n=203) (n=1283)

18–29
(n=225)

30–39
(n=365)

40–49
(n=445)

50–59
(n=470)

60–69
(n=579)

70–79
(n=320)

Total
(n=2404)

Weight (kg) 78.5 (16.1) 82.4 (16.5) 89.4 (17.6) 89.8 (15.0) 91.1 (16.3) 87.0 (11.9) 84.1 (12.8) 87.7 (14.9) 70.0 (15.8) 73.4 (16.1) 75.4 (15.7) 74.3 (13.8) 73.6 (13.1) 72.4 (12.4) 73.5 (14.4)
Waist circumference 94.9 (13.1) 90.8 (11.2) 100.1 (15.4) 101.7 (13.5) 103.1 (10.6) 100.2 (9.5) 101.7 (9.8) 100.7 (11.5) 83.9 (12.0) 87.8 (12.6) 90.8 (12.7) 92.3 (12.8) 93.8 (12.7) 94.2 (11.2) 91.5 (12.8)
Body mass index 27.3 (4.8) 25.3 (4.6) 27.6 (4.9) 28.0 (4.3) 28.5 (4.5) 27.6 (3.7) 27.1 (3.9) 27.6 (4.3) 25.1 (5.3) 26.7 (5.6) 27.6 (5.3) 27.6 (5.1) 27.3 (4.8) 27.5 (4.5) 27.2 (5.1)
Waist–hip ratio 0.9 (0.1) 0.9 (0.1) 0.9 (0.1) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 0.8 (0.1) 0.8 (0.1) 0.9 (0.1) 0.9 (0.1) 0.9 (0.1) 0.9 (0.1) 0.9 (0.1)
Systolic blood
pressure

127.2 (18.8) 118.6 (10.3) 122.4 (13.6) 127.2 (15.8) 132.7 (16.8) 135.0 (17.2) 139.0 (17.2) 131.0 (17.2) 111.4 (10.8) 112.7 (12.6) 118.0 (14.8) 126.8 (17.5) 134.4 (19.5) 140.0 (18.5) 125.2 (19.3)

Diastolic blood
pressure

77.7 (11.0) 72.1 (9.1) 77.4 (10.7) 81.5 (11.2) 83.1 (10.4) 80.1 (9.9) 79.5 (12.0) 79.8 (10.9) 70.2 (8.8) 72.0 (9.6) 75.9 (10.2) 79.3 (11.7) 79.5 (10.6) 78.5 (10.0) 76.6 (10.9)

Cap plsama glucose 6.4 (1.5) 5.8 (0.9) 6.0 (1.2) 6.2 (1.4) 6.6 (1.6) 6.8 (1.9) 7.2 (1.8) 6.5 (1.7) 5.9 (1.0) 6.1 (1.3) 6.2 (1.2) 6.4 (1.5) 6.4 (1.4) 6.5 (1.5) 6.3 (1.4)
View of life—present 6.3 (2.0) 5.7 (1.7) 6.0 (1.7) 5.9 (2.1) 6.2 (1.8) 7.1 (1.8) 7.3 (1.7) 6.5 (1.9) 5.6 (1.7) 5.6 (1.9) 5.7 (1.9) 6.1 (2.0) 6.6 (2.0) 7.0 (2.0) 6.2 (2.0)
View of life—future 7.4 (1.8) 7.5 (1.5) 7.4 (1.5) 7.1 (1.9) 7.2 (1.7) 7.7 (1.7) 7.3 (1.8) 7.4 (1.7) 7.4 (1.6) 7.4 (1.7) 7.6 (1.6) 7.6 (1.7) 7.5 (1.9) 7.3 (1.9) 7.5 (1.8)

n(%)

Smoking (Hp) 800 (22) 38 (40) 67 (36) 70 (36) 74 (31) 84 (23) 19 (9) 352 (27) 62 (28) 75 (21) 107 (24) 94 (20) 93 (16) 16 (5) 447 (19)
Alcohol (Hp) 450 (12) 22 (23) 34 (18) 35 (18) 64 (27) 78 (22) 24 (12) 257 (20) 37 (16) 15 (4) 39 (9) 36 (8) 50 (9) 15 (5) 192 (8)
Diet (Hp) 2143 (58) 63 (66) 139 (75) 123 (63) 143 (59) 178 (49) 100 (49) 746 (58) 148 (66) 247 (68) 288 (65) 252 (54) 296 (51) 166 (52) 1397 (58)
Physical activity (Hp) 2512 (68) 57 (60) 133 (72) 141 (72) 171 (71) 188 (52) 104 (51) 794 (62) 169 (75) 297 (82) 337 (76) 332 (71) 378 (65) 203 (63) 1716 (71)
Living conditions
(Hp)

1099 (30) 31 (33) 67 (36) 80 (41) 80 (33) 42 (12) 12 (6) 312 (24) 103 (46) 173 (47) 202 (45) 183 (39) 97 (17) 28 (9) 786 (33)

Stress (Hp) 1037 (28) 25 (26) 51 (28) 61 (31) 56 (23) 35 (10) 14 (7) 242 (19) 109 (48) 168 (46) 191 (43) 153 (33) 126 (22) 47 (15) 794 (33)
Well-being (sq) 1762 (48) 43 (45) 86 (47) 95 (49) 111 (46) 108 (30) 55 (27) 498 (39) 124 (55) 220 (60) 245 (55) 255 (54) 282 (49) 136 (43) 1262 (53)
Physical inactivity
(sq)

690 (19) 24 (25) 50 (27) 46 (24) 50 (21) 45 (12) 19 (9) 234 (18) 39 (17) 98 (27) 104 (23) 79 (17) 88 (15) 47 (15) 455 (19)

Period of stress(sq) 2694 (73) 73 (77) 155 (84) 165 (84) 171 (71) 185 (51) 53 (26) 802 (63) 203 (90) 330 (90) 402 (90) 389 (83) 411 (71) 154 (48) 1889 (79)
Family history (yes) 2377 (64) 41 (43) 92 (50) 121 (62) 159 (66) 212 (58) 114 (56) 739 (58) 109 (48) 210 (58) 318 (72) 359 (76) 413 (71) 226 (71) 1635 (68)

Biological variables: continuous variables are presented as mean and SD. The categorical variable view of life (10 steps) is presented as mean and SD. The six categorical variables from the health profile (Hp) corresponding to not so
good/risk are given as number and percent (n(%)). The variable well-being is dichotomised and ‘poor’ corresponds to the scale ranging from ‘neither good nor bad to very poor’ (4–7). The variable physical inactivity corresponds to
‘inactive’. The variable stress is dichotomised and corresponds to ‘one period during the last 5 years’ and ‘several periods during the last 5 years’ and ‘persistent stress during the last year’ and ‘persistent stress during the last 5 years’.
Family history of cardio-vascular disease corresponds to ‘yes’ response to the screening questions. Sq, survey questions.
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losing the main aim of wide implementation. Limitations
of randomised controlled studies have been discussed in
relation to population-based interventions.23 Comparison
with another primary healthcare area in Gothenburg
would not have been valid and would have generated

confounders such as differences in population and case
mix, as well as variations in primary healthcare processes. A
further limitation was the participants’ access to the base-
line protocol; we cannot completely rule out that some par-
ticipants might have remembered the results of their first

Table 3 Change in health variables at 1-year follow-up compared to baseline (n=2120)

Continuous variables

Total (n=2120) Men (n=730) Women (n=1390)

Mean (SD)

reduction p Value

Mean (SD)

reduction p Value Mean (SD) p Value

Weight (kg) (n=2104) 0.34(4.0) <0.001 0.28(4.08) 0.069 0.38(3.9) <0.001

BMI (kg/m2) (n=2082) 0.08(1.6) 0.015 0.007(1.69) 0.913 0.12(1.5) 0.002

BMI≥25 (kg/m2) (n=1420) 0.2(1.8) <0.001 0.065(1.88) 0.425 0.287(1.71) <0.001

BMI≥30 (kg/m2) (n=533) 0.49(2.0) <0.001 0.378(1.78) 0.006 0.548(2.07) <0.001

Waist circumference (cm) (n=1064) 0.78(5.0) <0.001 0.47 (5.11) 0.070 0.961(4.88) <0.001

WHR (n=2034) 0.004(0.05) <0.001 0.002(0.046) 0.245 0.006(0.045) <0.001

Systolic blood pressure (mm Hg) (n=2090) 1.03(15.0) 0.002 1.24(14.6) 0.023 0.918(15.19) 0.026

Systolic blood pressure (mm Hg) ≥140 (n=648) 9.4(16.8) <0.001 8.33(15.53) <0.001 10.018(17.55) <0.001

Diastolic blood pressure (mm Hg) (n=2087) 0.93(9.9) <0.001 1.16(8.8) <0.001 0.809(10.41) 0.004

Diastolic blood pressure (mm Hg) ≥90 (n=366) 8.7(11.0) <0.001 6.8(8.09) <0.001 10.12(12.60) <0.001

Cap p-glucose (mmol/l) (n=1986) 0.13(1.5) <0.001 0.107(1.78) 0.119 0.139(1.38) <0.001

Cap p-glucose (mmol/l) ≥7 (n=454) 1.2(2.1) <0.001 1.09(2.42) <0.001 1.323(1.75) <0.001

Categorical variables n(%) p Value n(%) p Value n(%) p Value

Smoking (Hp) (n=2106) 90(4) <0.001 42(6) <0.001 48(4) <0.001

Alcohol (Hp) (n=2104) 120(6) <0.001 64(9) <0.001 56(4) <0.001

Diet (Hp) (n=2098) 480(23) <0.001 164(23) <0.001 316 (23) <0.001

Physical activity(Hp) (n=2091) 364(17) <0.001 97(14) 0.004 267(19) <0.001

Living conditions(Hp) (n=1786) 247(14) <0.001 65(11) 0.020 182(16) <0.001

Stress (Hp) (n=2103) 234(11) <0.001 54(7) 0.004 180(13) <0.001

Well-being (sq) (n=2062) 382(19) <0.001 115(16) 0.003 267(20) <0.001

Physical activity (sq) (n=2060) 219(11) <0.001 72(10) <0.001 147(11) <0.001

Period of stress (sq) (n=2066) 544(26) <0.001 181(26) 0.040 363(27) <0.001

View of life present (Hp) (n=2047) 791 (39) <0.001 264(38) 0.002 527(39) <0.001

View of life future (Hp) (n=2010) 661(33) 0.001 212(31) 0.340 449(34) 0.002

Continuous variables (weight, body mass index (BMI), waist circumference, waist-hip ratio (WHR), blood pressure and p-glucose) are shown
as reduction in mean and SD. The categorical variables: six from the health profile (Hp), three from the survey questions (sq) on well-being,
physical activity and stress and two on view of life (Hp) are shown as number improved n (%). Response rate varies due to missing values

Table 4 The change is shown as improvement or deterioration from baseline to 1-year follow-up (n=2120) with respect to

the following variables: body mass index (BMI), waist–hip ratio (WHR), waist circumference, p-glucose, systolic and diastolic

blood pressure, smoking and alcohol habits, physical activity and stress

Change men Change women p Women

n (%)

Variables Improvement Deterioration Improvement Deterioration OR 95% CI

BMI (n=1801) 315 (51) 304 (49) 630 (53) 552 (47) 0.331 0.88 0.72 to 1.07

WHR (n=1699) 311 (53) 277 (47) 650 (58.5) 461 (41.5) 0.026 0.80 0.66 to 0.98

Waist circumference (n=910) 180 (55) 149 (45) 339 (58) 242 (42) 0.287 0.85 0.65 to 1.12

p-Glucose (n=1917) 360 (55) 292 (45) 703 (56) 562 (44) 0.881 0.98 0.81 to 1.18

Systolic blood pressure (n=1717) 327 (55) 269 (45) 584 (52) 537 (48) 0.274 1.11 0.91 to 1.36

Diastolic blood pressure (n=1619) 327 (57) 243 (43) 574 (55) 475 (45) 0.305 1.11 0.90 to 1.36

Smoking (Hp) (n=126) 42 (76) 13 (24) 51 (72) 20 (28) 0.566 1.31 0.58 to 2.96

Alcohol (Hp) (n=194) 79 (71) 32 (29) 65 (78) 18 (22) 0.260 0.71 0.36 to 1.39

Physical activity (Hp) (n=757) 148 (63.5) 85 (36.5) 385 (73.5) 139 (26.5) 0.006 0.64 0.46 to 0.89

Stress (Hp) (n=361) 57 (64) 32 (36) 190 (70) 82 (30.1) 0.306 0.77 0.46 to 1.27

Pearson χ2 p values for differences between men and women are shown. The OR shows differences between men and women with age
adjustment with men as reference (OR=1). Hp, health profile.
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report. The biological variables were generally measured
by the same staff at baseline and follow-up in order to
increase reliability, but some degree of bias cannot be
ruled out. The response rate of 67% was adequate, based
on our previous experiences with questionnaires.
The goal of reaching both the majority of visitors with a

health-promoting intervention and of sifting out both
individuals with risk factors, and the few but important
individuals at high risk was achieved, illustrated by a
funnel (figure 2). Thus, only 4% of the participants at
baseline were referred to their GPs in order to benefit
from a high-risk prevention strategy and secondary preven-
tion. Patients at high risk might benefit more from con-
sultation with a GP, while others do well with health
educators.24 Most of the participants started lifestyle
changes with or without coaching. The improvement
found at the 1-year follow-up was considered a result of
this method that utilised the individual’s resources and in
which the staff acted more as coaches than therapists. The
results also confirmed our earlier report on self-
assessment by screening questions and improvement in
physical activity and mental stress after 1 year.16

Interestingly, we found that women were more successful
than men when it came to change in WHR and physical
activity. Gender differences in lifestyle improvement have
been discussed to less extent in the literature. Weight loss
interventions have been tested predominantly in female
samples,25 while action plans for changing and social
support differ between the genders in other studies.26

The results of our method were compatible with those
of large well-designed studies in other contexts, in which
participants from the population were offered check-
ups, based on specified criteria.27–29 We, however, used
the primary care arena for all applicants in a naturalistic
context to initiate behavioural change, in a pedagogical,
self-monitoring low-budget model. On the basis of the
knowledge of different stages of behavioural changes we
assume that our screening questions make people pre-
pared for such changes.30 Accordingly, in some cases
individuals may start a change process themselves, others
may be more susceptible to take part in available pro-
grammes for lifestyle intervention. GPs’ knowledge and
attitudes have previously been reported to be important
for this type of work.31

Individuals with risk factors attending PCCs should be
informed about the possibility of voluntary, personalised
preventive consultation. However, only those motivated
to change their lifestyle should be further engaged in
the process, resulting in the most efficient use of the
PCC’s resources. It is our impression that knowledge
about possible gender differences in the efficacy of life-
style interventions is limited.
In conclusion, the preventive primary healthcare pro-

gramme involved individuals motivated for as well as in
need of, lifestyle changes to a major extent. Improvement
concerning several risk factors was observed at 1-year
follow-up, more so among women than men when it came
to WHR and physical activity. The results are promising

regarding possibility to implement a programme in
primary care but long-term effects must be interpreted
with caution as the study lacks a control group. The
method is feasible for clinical use and for further studies of
long-term results.
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