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Plötslig död, stroke 

eller hjärtinfarkt är 

första symptom för 

>50% av de som har 

atheroscleros 

(åderförkalkning).



First Presentation may be the Last!
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Hälsoscreening och prevention
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Sir Winston Churchill, 91  Jim Fixx, 53 

Who Has More Cardiovascular Risk Factors?



Traditionell riskfaktor screening 

“misslyckas” med att identifiera

individen med risk och

välja bästa strategi för individen



Issued in 2018 – SEPHIA

Figure 26. Quality indicator: Q4 at 2nd 

follow-up.

Proportion of patients reaching 4 out of 

4 prevention goals (Q4): systolic blood 

pressure < 140 mmHg, LDL-cholesterol <1.8 

mmol/L (≥ 50 % reduction from baseline, or 

apoB < 0.8 g/L), no daily smoking, and 

participation in a physical exercise program 

at the 2nd follow-up. The proportion of 

patients reaching the Q4 goals continues to 

increase year by year. 



Issued in 2018 – SEPHIA

Figure 30. Quality indicator: trend in 

Q4 attainment, 

2006–2017. 

Proportion of patients at goal for 

systolic blood pressure < 140 mmHg, 

LDL-cholesterol < 1.8 mmol/L (≥ 50 % 

reduction from baseline, or apoB

< 0.8 g/L), no daily smoking, and 

participation in a physical exercise 

program at the 2nd follow-up, per year 

2006–2017. While the proportion of 

patients reaching goals for blood 

pressure, LDL cholesterol and 

exercise training keeps increasing, 

the number of current smokers at the 

2nd follow-up has remained 

unchanged for more than 10 years. 



Missed opportunities

24% CVD risk calculated

50-69% eligible for Prim Prev were treated    
appropriately for their CVD risk

50-80% guideline lipid-lowering prescription
86-88% guideline antihypertensive prescript.

29-56% reached BP target

Sheppard et al.  Br J of General Practice 2014; 64: 618



Non-adherence to guidelines

•Around 40% reach treatments goals for BP, 
cholesterol and HbA1c, less for BMI

•50-70% use of guidelines and SCORE

Eur Heart J 2011;32:2143-52

Dalongeville et al. Eur J Prev Cardiol 2012

Sckmieder et al. Vasc Health and Risk Management 2012



Non-adherence to guidelines
Adherence to Blood Cholesterol Treatment
Guidelines Among Physicians Managing Patients 
With Atherosclerotic Cardiovascular Disease

US, Massachusetts: 
Acute coronary syndrome

ACC/AHA 2013 guidelines

<50% treated

Ramsaran R et al. Am J Card 2019;124:169-75



Behandling av kolesterol och blodtryck

50-80%

#

25-75%

#

12-60%

I verkligheten



Prevention fails…

# Life style changes – words, no action

# Non-compliance with guidelines

# Statins, anti-hypertensives not prescribed

# Prevention not sustained

# Prevention not individualised, person-centered…



Prevention fails…

”Message not taken”

Psykologiska försvar

Motiverar inte till förändring 

Riskkommunikation, riskperception!





Av allt påverkbart…

Non-adherence

and 
non-compliance

”the elephant in the room”

Kones R. Vasc Health and Risk Management  2013



LOW ADHERENCE



Behöver vi nya behandlingar?



Evidensbaserad behandling

Rökstopp

Fysisk aktivitet

Kost

Blodtrycksbehandling

Statiner, kolesterolsänkning

Diabetes kontroll
”Enkelt och billigt…”



Riskkommunikation

patienter 

vs

kunder…

handeln

vs

hälso- o sjukvården



Foam cell
Fatty
streak Atheroma

Fibrous
Plaque

Tear/
complicated lesion

First decade Third decade Fourth decade

Atherosclerosis Develops Slowly, 
Plenty of Time for Intervention!

Risk factor 
modification

Stary HC et al. Circulation 1995;92:1355–1374



VIP
VÄSTERBOTTEN INTERVENTION PROGRAMME
VÄSTERBOTTENS HÄLSOUNDERSÖKNINGAR 

(VHU)



Västerbotten
Värmland
Norrbotten
Västernorrland
Kopparberg
Gävleborg
Östergötland
Västmanland
Södermanland
Örebro
Kalmar
Stockholms län
Jämtland
Skaraborg
Malmö kommun
Gotland
Blekinge
Jönköping
Göteborg/Bohus
Göteborgs kommun
Älvsborg
Malmö
Stockholms kommun
Kronoberg
Uppsala
Kristianstad
Halland
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Number of deaths 15-74 years 1969-1978, 
in MI/year and 100.000 inhabitants

Source: Spri (The Swedish Planning and Rationalisation Institute

”The highest 
premature 

mortality in 
Cardiovascular 

diseases”



173 500 health examinations (2015-12-31)
111 780 participants:

- 44 900 twice (10 years apart)- 10 300 
three times (10 years apart)

Number of health examnations

Number of unique individuals

Norsjö
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Vindeln

Umeå
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The health survey
- Blood Pressure

- Lipids 

- Body Mass Index, Waist/Hip Ratio

- Glucose tolerance test

- Banking of 10 blood samples/individual

- Questionnaire on socio-economical and psychosocial conditions 

and lifestyle

Participants: 

All citizens at 40, 50 and 

60 years of age 



Tobacco use

Self rated health

Physical

activity

Lipid levels
Body Mass 

Index

Blood Pressure

OGTT

Diet

Alcohol

consumption
© Dr Claes Lundgren, Skellefteå Sjukvård

Feed back to 

the participant



SELECTION BIAS ARE SMALL

PARTICIPATION BY EDUCATIONAL LEVEL
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Västerbotten Intervention Programme 1991-2014
BMI by education and sex

23,0

24,0

25,0

26,0

27,0

28,0

29,0

Women

Basic

Middle

High

23,0

24,0

25,0

26,0

27,0

28,0

29,0

Men

Basic

Middle

High



Västerbotten Intervention Programme 1991-2014
Cholesterol levels by sex, age adjusted

71,000 men and 75,000 women
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Västerbotten Intervention Programme 1991-2014
Physical activity. Men

Rural inland

Physically active

Moderate activity

Sedentary

Umeå

Physically active

Moderate activity

Sedentary



TÄNK NYTT!





VASCULAR AGE AND PLAQUES

RISK COMMUNICATION: PICTORIAL INFORMATION

RISK ASSESSMENT: ULTRASOUND RESULTS



One picture makes more than thousand words

Hypotheses:

• Imaging of silent atherosclerosis will improve risk assessment

• The understanding of an image is superior compared to 

statistical risk information

• A picture works equally well for low and high educated

• The risk message need to be personalized, i.e. adapted to the 

individual’s psychological characteristics*, preferences etc

* For example: Health literacy, self-efficacy, coping strategies, anxiety



One picture makes more than thousand words

Intervention, dual targets: 

Information to the participant and his/her primary care physician 

about the carotid ultrasound results in the form of pictorial and 

graphical representations in colour of atherosclerosis

Control group: No information about ultrasound results





Lancet 2019;393:133-42



Table continued on next slide
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Conclusion, interpretation 1 y FU

VIPVIZA provides evidence for 
the contributing role of pictorial

information about silent
atherosclerosis for prevention 

of CVD



Conclusion 1 y FU

Effects independant of level of 

education or sex

Higher calculated CVD risk –

more effect on risk scores



Low health literacy was independently associated with 
presence of ultrasound-detected carotid artery plaques 
after adjustment for age and education, OR (95% CI) 
1.54 (1.28-1.85), demonstrating a similar level of risk as 
for smoking.

HEALTH LITERACY AND CAROTID ARTERY PLAQUES

Lindahl B et al. Eur J Prev Card (Oct 2019)



In a linear regression model low health literacy, 
after adjustment for education, was associated 
with an increase in FRS of 2.33, (95% CI) 1.54-
3.11, p<0.001, and an increase in SCORE of 0.28, 
(95% CI) 0.18-0.38, p<0.001. 

HEALTH LITERACY AND CARDIOVASCULAR RISK

Lindahl B et al. Eur J Prev Card (Oct 2019)

FRS – Framingham Risk Score 



Eligible, Informed

N =4711

Stenosis >50%

Specialized care

n <1%

Intervention group: Information 

about ultrasound results
Control group: No information

Visit 2 after one year: CV risk factors and questionnaires

2013-2016

Visit 3 after 3 years: Carotid ultrasound 2, CV risk

factors, questionnaires, sampling frozen blood

2016-2019

Clinical events at 5 years 2021 and 10 years 2026

Visit 1: Randomization, inclusion.

Carotid ultrasound 1, 

Psychometric questionnaires

N=3532

Västerbotten Intervention Programme

Health survey in routine primary health care

Measurements of CV risk factors and 

Questionnaire. Health dialogue, star profile

Visit 4 after 6 years: Carotid ultrasound 3, CV risk 

factors, questionnaires, sampling frozen blood

Planned 2019-2022

Extension with 6-year 
follow-up data collection



Athero-
sclerosis

Clinical
Risk factors

Biomarkers
Inflammation
Insulin resistance
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Endothelial dysfunction
Oxadative stress
Etc.

Behavioural 
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CVD risk
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Tack!


