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ABSTRACT
Background: Despite well-known preventive effects for future cardiovascular disease (CVD) risk
through lifestyle changes, scientific evaluations of lifestyle programmes in primary care are scarce.
Moreover, structured lifestyle counselling is still not integrated in everyday clinical practice. We aimed
to evaluate change in cardiovascular risk factors and Framingham 10-year risk score of developing
CVD in men and women at high cardiovascular risk after participation in a structured lifestyle pro-
gramme over 1 year. A single-group study was carried out with a 1-year follow-up including before
and after measurements.
Methods: The lifestyle programme comprised five appointments to a district nurse over 1 year, focus-
sing on lifestyle habits based on motivational interviewing. Fasting blood samples and anthropometric
measurements were obtained at baseline and 1-year follow-up. The 10-year risk of CVD was calculated
according to Framingham general CVD risk score.
Results: A total of 404 patients were included in the study. There was a positive change over 1 year in
the total study population for all risk factors evaluated. This included improvements in weight, waist
circumference, blood pressure, blood lipids, and fasting glucose. The 10-year risk of developing CVD
decreased for the total population from 24.8% to 21.4% at 1 year, equivalent to a 14% decrease.
Conclusions: A structured lifestyle programme in primary care contributes to significant improvements
of cardiovascular risk factors and the reduction of 10-year risk for CVD for both men and women at
high cardiovascular risk.
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Introduction

Although there has been substantial improvement in cardio-
vascular disease (CVD) outcomes, non-communicable dis-
eases including ischaemic heart disease, type 2 diabetes
mellitus (T2DM), stroke, and chronic obstructive pulmonary
disease account for the majority of deaths and disability-
adjusted life-years (DALYs) world-wide (1). The leading
underlying risk factors in 2017 for death or DALYs were: high
systolic blood pressure, causing 10.4 million deaths in 1 year,
followed by smoking, high fasting plasma glucose, high
body-mass index (BMI), and high concentrations of low-dens-
ity lipoprotein cholesterol (LDL).

Guidelines from the American Heart Association, European
Heart Association as well as the Swedish National Board of
Health and Welfare emphasise that the highest clinical prior-
ity for CVD prevention should be directed towards patients
with prevalent CVD or those at high risk of developing CVD
(2–4). Despite the guidelines and the knowledge of the pre-
ventive effect for future CVD through lifestyle changes such
as improved diet, increased physical activity, and smoking

cessation, many patients with high CVD risk do not comply
with this and have uncontrolled blood pressure and high
concentrations of lipids and blood glucose (3,5–7). A team-
based, comprehensive, patient-centred approach that
addresses all aspects of a patient’s lifestyle habits has previ-
ously been proposed as an effective strategy for CVD preven-
tion in clinical practice (4,8,9). However, scientific evaluations
of lifestyle programmes in primary care are scarce (10–12),
and structured lifestyle counselling is still not integrated in
everyday clinical practice.

To enhance the care of patients recently diagnosed with
hypertension, T2DM, or impaired glucose tolerance (IGT) and
address their cardiovascular risk profile, we started a struc-
tured lifestyle programme at a primary care unit in V€asterås,
Sweden. In a previous publication, we observed favourable
changes of lifestyle habits including physical activity, diet,
smoking, and stress over 1 year (13). The results support the
utility of a multifactorial, structured approach in clinical prac-
tice to change unhealthy lifestyle habits.

The aim of the present study was to evaluate changes in
cardiovascular risk factors and 10-year risk for CVD according
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to the Framingham general CVD risk score in men and
women at high cardiovascular risk after participation in a
structured lifestyle programme in primary care for 1 year. We
hypothesised that a structured lifestyle programme would
reduce cardiovascular risk factors and 10-year risk of CVD.

Methods

Study design and population

We conducted a single-group study with a 1-year follow-up
including before and after measurements. All data were col-
lected consecutively and registered in a database. Patients
registered at Citypraktiken, a primary care unit in V€asterås,
Sweden, were enrolled during a 5-year period between
October 2009 and September 2014. Inclusion criteria were
men and women aged 30–74 years, newly diagnosed with
either hypertension (blood pressure >140/90mmHg), T2DM
(fasting plasma glucose concentration >7mmol/L), or IGT (2-
h glucose concentration of 7.8–11.0mmol/L on the 75-g oral
glucose tolerance test). Antihypertensive or cholesterol-low-
ering medication was prescribed, when needed, according to
hypertension and diabetes guidelines (14–16). Exclusion crite-
ria were diagnosed dementia or severe psychiatric disease. A
total of 448 patients were referred by their physician to join
the lifestyle programme. Eleven patients did not meet the
inclusion criteria, three patients died, and 30 patients did not
provide consent. Thus, 404 patients were included in the
analyses. Sixty-three patients (16%) were lost to follow-up.

The study was conducted according to the ethical guide-
lines of the Declaration of Helsinki and the Good Clinical
Practice guidelines. The Swedish Ethical Review Authority
approved the study (reference number: 2014/497). All
patients provided written informed consent. The study was
registered at www.clinical-trials.gov (ClinicalTrial.gov ID: DNR
2014/497).

The structured lifestyle programme

The structured lifestyle programme has been described in
detail previously (13). In short, the structured lifestyle pro-
gramme comprised five appointments to a district nurse
with post-graduate credits in diabetes care and the meta-
bolic syndrome, at baseline and after 3, 6, 9, and 12months.
Every appointment focussed primarily on lifestyle habits.
Fasting blood samples were obtained one week before the
baseline and at the 1-year follow-up. Anthropometric varia-
bles were measured at baseline and at the 1-year follow-up.
Blood pressure and waist circumference were measured at
every appointment.

Clinical examinations

At baseline and 1-year follow-up, all patients were weighed
to the nearest 0.1 kg using an electronic scale. Height was
measured to the nearest 0.5 cm. Body mass index was calcu-
lated from the measured weight and height as kg/m2. Waist
circumference was measured with the participant in a

standing position, midway between the lower rib margin
and the iliac crest to the nearest 0.5 cm. Blood pressure was
measured using a standard auscultatory method with the
participant in a seated position after a 10-min rest.

Laboratory measurements

A blood sample was drawn from the antecubital vein after
overnight fasting. Concentrations of total cholesterol (mmol/
L), low-density lipoprotein (LDL) (mmol/L), high-density lipo-
protein (HDL) (mmol/L), and triglycerides (mmol/L) were esti-
mated by standard methods at Aleris MediLab (Stockholm,
Sweden, ISO/IEC 151 89, certified). Fasting plasma glucose
concentrations were analysed at the primary care unit from
venous blood sample, using the HemoCueVR Glucose 201
RT system.

The Framingham 10-year risk of CVD

Framingham general CVD risk score (2008) calculates the risk
of developing cardiovascular events in 10 years (17). The pre-
diction variables used are age, sex, total cholesterol, HDL
cholesterol, systolic blood pressure, blood pressure treatment
or not, diabetes mellitus or not, and current smoking. End-
points assessed in the Framingham general CVD risk score
are a composite of coronary heart disease (coronary death,
myocardial infarction, coronary insufficiency, and angina),
cerebrovascular events (including ischaemic stroke, haemor-
rhagic stroke, transient ischaemic attack), peripheral artery
disease (intermittent claudication), and heart failure. A calcu-
lated 10-year risk of <5% is considered as low, �5 to <7.5%
as borderline, �7.5% to <20% as intermediate, and �20% as
high risk (18).

The metabolic syndrome

The metabolic syndrome was classified according to the
National Cholesterol Education Programme (NCEP) Adult
Treatment Panel III (ATPIII) (19) as �3 of the following risk
determinants; waist circumference >102 cm (men) and
>88 cm (women); systolic blood pressure �130/85mmHg; tri-
glycerides �1.7mmol/L; HDL <1.0 (men) and <1.3 (women)
mmol/L; or fasting plasma glucose >6.1mmol/L. Patients
with anti-hypertensive or statin medication have been
included in the high blood pressure or triglyceride groups.

The Care Need Index

The Care Need Index is used to evaluate a population’s need
for primary care, with a high index indicating an increased
need for health care (20). The Care Need Index measures
socio-economic factors and comprises seven variables: age
>65 years; born in Eastern Europe, Asia, Africa, or South
America; unemployed; single parent with child younger than
17 years; children under 5 years; poor education level; and
highly mobile people.
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Statistics

Results have been presented in the total population, by sex
or by diagnosis (hypertension or T2DMþ IGT). An intention-
to-treat approach was used, and last observation was carried
forward for missing data for all variables. Data were checked
for normality by visual inspection of histograms for each vari-
able. Parametric statistical methods should be used for all
cardiovascular risk factors and Framingham risk score. A two-
tailed paired t test was used to study within-group changes
over 1 year, and an unpaired t test to study subgroup differ-
ences. The rejection criteria for each of the individual null-
hypotheses were adjusted according to the Bonferroni–Holm
method to counteract the problem of multiple comparisons
(i.e., type I error). Alpha-levels after correction with
Bonferroni–Holm ranged from p< 0.005 for the highest
ranked result to p< 0.05 for the lowest ranked result of the
paired t test. Chi-square test was used to study differences at
baseline for medication and metabolic syndrome prevalence
between study population and patients lost to follow-up.
McNemar’s test was used to detect changes over 1 year of
proportions of patients at increased risk for each CVD risk
factor and 10-year risk of CVD. Analyses were performed
using Statistical Package for Social Science (IBM SPSS

Statistics for Windows, version 24.0; IBM Corp. Armonk,
NY, USA).

Results

Baseline characteristics

The population comprised 404 participants (52% women),
median age 59 years (range 43–74 years), recently diagnosed
with either hypertension (73%), T2DM (25%), or IGT (2%)
(Table 1). The metabolic syndrome was present in 50% of
the study population, and 6% had a previous history of CVD.
Subjects lost to follow-up during the study were slightly
younger, more often daily smokers, and were more often
treated with statins than patients in the study population
(p< 0.05). The Care Need Index was 0.86 for the present pri-
mary care unit in 2014 as compared with 1.08 (±0.20) in the
county of V€astmanland.

Cardiovascular risk factors

There was a positive change over 1 year in the total study
population for all risk factors evaluated (Table 2). Changes in
systolic and diastolic blood pressure (BP) were observed in

Table 1. Baseline characteristics of the study population and patients lost to follow-up.

Total sample
(n¼ 404)

Men
(n¼ 195)

Women
(n¼ 209)

Lost to follow-up
(n¼ 63)

Age, years 59 (±8.8) 59 (±9.0) 60 (±8.6) 55 (±10.1)a

Sex, women 52% (209) 52% (33)
Hypertension 73% (294) 65% (127) 78% (162) 79% (50)
Daily smoking 10% (41) 9% (18) 11% (23) 19% (12)a

Anti-hypertensive medication 56% (226) 59% (114) 54% (112) 57% (36)
Statin medication 13% (52) 17% (33) 9% (19) 5% (3)a

Glucose-lowering medicationb 38% (42) 41% (28) 34% (14) 46% (6)
Previous cardiovascular disease 6% (25) 8% (15) 5% (10) 6% (4)
Metabolic syndrome 50% (201) 59% (114) 42% (87) 46% (29)

Data are presented as mean (SD) for age and % (number of patients) for all other variables.
aSignificantly different from study population (p< 0.05).
bOnly individuals with type 2 diabetes mellitus or impaired glucose tolerance (n¼ 109) were included for this variable.

Table 2. Cardiovascular risk factors at baseline, 1 year, and change over 1 year, total sample.

n¼ 404
Baseline
mean (SD)

1 year
mean (SD)

Change over 1 year
mean (95% CI) p Value

Weight (kg) 86.7 (18.7) 84.5 (18.6) �2.1 (�1.6 to �2.6)c <0.001a

BMI (kg/m2) 29.3 (5.5) 28.6 (5.5) �0.7 (�0.5 to �0.9)c <0.001a

Waist circumference (cm) 101.2 (13.7) 98.2 (13.5) �2.9 (�2.5 to �3.4) <0.001a

Systolic BP (mmHg) 149.2 (17.1) 140.5 (15.4) �8.7 (�7.1 to �10.4)c <0.001a

Anti-hypertensive medication, n¼ 268 150.3 (18.1) 139.3 (15.3) �11.0 (�9.0 to �13.1)c <0.001a

No medication, n¼ 136 147.0 (14.8) 142.8 (15.5) �4.2 (�1.7 to �6.8) 0.001a

Diastolic BP (mmHg) 88.0 (10.5) 84.1 (8.8) �4.0 (�3.0 to �4.9)c <0.001a

Anti-hypertensive medication, n¼ 268 88.4 (11.1) 83.3 (8.6) �5.1 (�3.9 to �6.3) <0.001a

No medication, n¼ 136 87.4 (9.3) 85.5 (9.0) �1.8 (�0.3 to �3.3)c 0.017a

Total cholesterol (mmol/L) 5.94 (1.18) 5.72 (1.10) �0.22 (�0.13 to �0.31) <0.001a

With statin medication, n¼ 65 6.19 (1.63) 5.22 (1.36) �0.97 (�0.58 to �1.37) <0.001a

No statin medication, n¼ 339 5.89 (1.06) 5.81 (1.02) �0.08 (0.00 to �0.15) 0.051
LDL (mmol/L) 3.86 (0.99) 3.72 (0.99) �0.14 (�0.06 to �0.21) <0.001a

With statin medication, n¼ 65 3.89 (1.32) 3.21 (1.19) �0.68 (�0.38 to �0.98) <0.001a

No statin medication, n¼ 339 3.86 (0.92) 3.82 (0.91) �0.04 (�0.03 to 0.10) 0.249
HDL (mmol/L) 1.37 (0.37) 1.40 (0.38) 0.04 (0.02 to 0.05)c <0.001a

Triglycerides (mmol/L) 1.66 (1.06) 1.51 (0.82) �0.15 (�0.08 to �0.23)b,c 0.001a

Fasting plasma glucose (mmol), n¼ 109 8.51 (2.99) 7.15 (1.70) �1.36 (�0.85 to �1.88) <0.001a

Glucose-lowering medication, n¼ 42 10.17 (3.75) 7.85 (1.92) �2.32 (�1.19 to �3.46) <0.001a

No medication, n¼ 67 7.48 (1.75) 6.72 (1.39) �0.76 (�0.35 to �1.17) <0.001a

Values are presented as mean (SD) for baseline and 1-year measurements, and as mean (95% CI) for change over 1 year.
aSignificantly different after Bonferroni–Holm correction.
bSignificantly different between sex.
cSignificantly different between diagnosis (p< 0.05).

252 L. LÖNNBERG ET AL.



patients with or without anti-hypertensive medication, with
the greatest decrease in patients with medication. Total chol-
esterol and LDL decreased mainly in patients treated with
statin medication. Fasting plasma glucose decreased regard-
less of glucose-lowering medication for patients with T2DM
or IGT. Longitudinal data for blood pressure and waist cir-
cumference (five measurements over 1 year) exposed a con-
tinuous decrease over 1 year (Supplementary Figures 1 and
2, available online).

Sex-specific subgroup analyses exposed positive changes
for all risk factors, similar to the analysis of the total study
group (Supplementary Table 1, available online).

Diagnosis-specific subgroup analyses exposed that all risk
factors decreased for the two diagnosis subgroups, except
for diastolic blood pressure and LDL in patients with T2DM
or IGT. Reduction of systolic blood pressure was more prom-
inent for patients with hypertension than with T2DM or IGT.
Patients with T2DM or IGT had a larger reduction of weight
and body mass index compared to patients with hyperten-
sion. Increases in HDL concentrations were more prominent
for patients with T2DM or IGT (Supplementary Table 2, avail-
able on line).

Moreover, all analyses of cardiovascular risk factors have
additionally been performed excluding participants lost to
follow-up. The results are similar to the results from the
study population where intention-to-treat was applied
(Supplementary Tables 3–5, available online, for analyses of
patients with data available at baseline and at 1 year).

The Framingham 10-year risk of CVD

The 10-year risk of developing CVD decreased for the total
population over 1 year, equivalent to a relative decrease of
14% compared with baseline values (Table 3; Figure 1). Men
had an almost doubled 10-year risk for CVD compared with
women at both baseline and 1-year follow-up. Patients
with T2DM or IGT had a higher 10-year risk than patients
with hypertension. There was a decreased 10-year risk
of developing CVD in both men and women, and for both
diagnosis subgroups (Table 3; Supplementary Figure 3,
available online).

Change in proportions of patients at increased risk for
different risk factors

The proportions of patients at increased risk over 1 year
decreased regarding blood pressure, triglycerides, body mass
index, waist circumference, and Framingham risk score
(Figure 2).

Discussion

We observed significant improvements for all risk factors and
in 10-year CVD risk after participation in a 1-year structured
lifestyle programme in primary care, in both men and
women with high cardiovascular risk and irrespective of
whether they were diagnosed with hypertension, T2DM, or
IGT. This included improvements in weight, waist

circumference, blood pressure, blood lipids, and fasting glu-
cose. The 10-year CVD risk decreased from 24.8% to 21.4% in
the total study population equivalent to an absolute mean
decrease of 3.4% in the total study population (3.0% in
women and 3.9% in men). It is worthy of note that the total
study population except for women were all at high risk for
CVD, exceeding 20% risk for future CVD. After participation
in the lifestyle programme, patients with hypertension
instead had an intermediate 10-year risk of CVD. Patients
with T2DMþ IGT had the highest 10-year risk at both the
baseline and 1-year follow up, indicating that this subgroup
is in crucial need of both drug therapy and lifestyle
counselling.

The reduction in systolic blood pressure in our study is in
line with previous studies. For example, a Swedish rando-
mised study of 151 middle-aged men and women assigned
to either lifestyle intervention or control group presented a
4.9mmHg reduction of systolic blood pressure and a 2.2 cm
reduction of waist circumference in the intervention group
compared with the control group (11). Similar results were
reported in a review article by Dickinson et al. in which a
mean reduction in systolic blood pressure of 5.0mmHg after
participation in different lifestyle programmes was found
(21). The US Preventive Services Task force presented com-
parable results in their updated version of a systematic

Table 3. Estimated 10-year risk of developing CVD according to framingham
risk score at baseline, 1 year, and change over 1 year.

Baseline,
% Mean
(SD)

1 year,
% Mean
(SD)

Change
over 1 year,
% Mean
(95% CI) p Value

Total (n¼ 402) 24.8 (15.6) 21.4 (13.5) �3.4 (�2.7 to �4.1) <0.001a

Men (n¼ 193) 31.8 (16.8) 27.9 (14.2) �3.9 (�2.7 to �5.0) <0.001a

Women (n¼ 209) 18.3 (11.2) 15.4 (9.6) �3.0 (�2.1 to �3.8) <0.001a

Hypertension
(n¼ 293)

21.1 (12.5) 18.3 (11.2) �2.8 (�2.1 to �3.5) <0.001a

T2DMþ IGT
(n¼ 109)

34.8 (18.7) 29.8 (15.7) �5.0 (�3.1 to �6.9)b <0.001a

Values are presented as mean (SD) for baseline and 1-year measurements,
and as mean (95% CI) for change over 1 year.
aSignificantly different after Bonferroni–Holm correction.
bSignificantly different between diagnosis (p< 0.05).
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review regarding ‘Behavioral counselling to promote a
healthful diet and physical activity for cardiovascular disease
prevention’ (22). They concluded that even a small reduction
in blood pressure (2mmHg systolic blood pressure and
1mmHg diastolic blood pressure) may result in long-term
decrease in CVD morbidity and mortality. Furthermore, epi-
demiological data suggest that this small reduction is associ-
ated with a decreased risk for coronary artery disease by 6%
and for cerebrovascular event by 16% (23). In contrast,
according to a report from the Swedish council on Health
and Technology Assessment, 20%�30% of those who have
been prescribed blood pressure-lowering drugs do not reach
the treatment goal of blood pressure <140/90mmHg (24).
The results of our study indicate that the number of patients
that reach the blood pressure goal of <140/90 can be
increased with a structured lifestyle programme and counsel-
ling, regardless of anti-hypertensive medication or not.

Patients receiving statin medication showed reduced
serum concentrations of cholesterol and LDL, which is in line
with previous observations suggesting fairly low effects of
reduced or modified dietary fat on serum (25). According to
the AHA/ACC guidelines to prevent CVD, all patients at inter-
mediate and high risk of CVD should be given statin treat-
ment aiming to reduce serum LDL by 30%�40% and 50%
respectively (2). Similar recommendations are also stated in
the National Guidelines for Diabetes Care from the Swedish
National Board of Health and Welfare (26). It is also stressed
that enhancement of lifestyle habits should always accom-
pany medical treatment, for all patients at high cardiovascu-
lar risk (2), which is in agreement with the intention of the
structured lifestyle programme in our study.

An increase of HDL was detected in the total study popu-
lation as well as in sex and diagnosis subgroups. This was
most prominent for patients with T2DM. It is well known
that the serum concentration of HDL depends on to which
extent a person is physically active, and that increased phys-
ical activity increases serum HDL (27). In our previous study
on how lifestyle habits changed after participating in the
structured lifestyle programme we observed an increase in
physical activity, which could be an explanation of the pre-
sent increase of HDL (13).

The relative decline by 14% of the 10-year risk of CVD in
the total study population is similar to another Swedish
study of 100 patients at high cardiovascular risk who partici-
pated in a 1-year lifestyle programme presenting a 15%
decrease over 1 year (28). On the other hand, there are
diverse results of the effects on 10-year risk of CVD after par-
ticipating in lifestyle counselling. In a Canadian randomised
controlled treatment study consisting of 315 patients, the
authors reported a 24% decreased 10-year risk after partici-
pating in a telehealth counselling for patients at high cardio-
vascular risk (29). In contrast, a study from the Finnish
diabetes prevention programme with 2250 patients pre-
sented a 2.5% decreased 10-year risk after lifestyle counsel-
ling offered in primary health care (30). The intensity of the
lifestyle programme and groups targeted are partly different
from the population in our study, which may explain the
various results, although we find it promising that the 10-
year risk of CVD can be reduced. Despite the modest reduc-
tion in the Finnish study, the authors calculated that 25 men
or 59 women would need to change their lifestyle to prevent
one CVD in 1 year (30).
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This study was carried out in an ordinary primary care set-
ting, performed in everyday practice, using only the limited
resources available at the clinic. These ‘real world data’
strengthen the external validity even though the lack of ran-
domisation limits the inference of the results. As the lack of
control group limits the analyses of casual relationship
between participation in the programme and change in car-
diovascular risk, regression towards the mean must be con-
sidered. Although the results of repeated measurements of
blood pressure and waist circumference may indicate a pos-
sible relationship to the reduced CVD risk seen in our mater-
ial (as the regression towards the mean effect gets smaller
with repeated measurements), this limitation has to be taken
into account when interpreting our results. This is an inten-
tion-to-treat study, where 16% of the patients were lost to
follow-up. As this may influence the interpretation of the
results, we completed an analysis of the data excluding
patients lost to follow-up. The results regarding change in
cardiovascular risk factors and CVD risk over 1 year for the
study population excluding participants lost to follow-up
were well in line with the results where intention-to-treat
analysis was applied. We therefore find that the results of
the intention-to-treat analysis are valid, despite the fact that
there were participants lost to follow-up.

As lifestyle counselling is a heterogeneous phenomenon,
an evaluation of a real-life setting is of importance. The high
socio-economic index for the family care unit in this study
might impair the generalisation to other family care units in
less prosperous communities. We find that the study design
and the rather large number of patients included in our
study give an indication of what effect a structured lifestyle
programme carried out in primary care might have on car-
diovascular risk factors and 10-year risk of CVD. As all
patients with a recent diagnosis with hypertension, T2DM, or
IGT were invited to participate in the structured programme,
the population studied is a typical representation of patients
receiving care at a primary care unit. It also indicates that
the intervention is feasible to carry out in a primary care set-
ting and might be implemented at other primary care units.

We conclude that a structured lifestyle programme in pri-
mary care contributes to significant improvements of cardio-
vascular risk factors and the reduction of 10-year risk for CVD
for both men and women at high cardiovascular risk. Since
this is a single-group study there is a need for future rando-
mised controlled trials to confirm our findings.
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