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In this talk
 Some general background on Population databases

 A focus on Vorarlberg Health Monitoring & Promotion 
Programme (VHM&PP)



Introduction
Global patterns of adult chronic disease present an ongoing 
challenge

These patterns are determined across the lifecourse and 
vary within and between countries

Large-scale datasets with the power to address long-term 
outcomes are of continuing major importance

Linkage data, especially in primary care and related to 
mortality outcomes are a particularly rich resource



Global Burden of Cardiovascular Diseases



International Context of Downward Trends (* ICD Codes 410-414, 8th/9th Division and 120-125, 
10th Revision WHO 2002 )

Age-standardised death rates per 100.000 population from CHD*, men 1968-1999, 

selected countries
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Potential uses of Large-scale 
Data
Descriptive research of natural history and epidemiology

Surveillance purposes

Monitoring of routine management protocols

Assessment of impact of health promotion policy 
Interventions



Birth cohort evidence of population 
influences on blood pressure in the United 
States, 1887-1994 Goff DC, Howard G, Russel GB, Labarthe

DR. AEP Vol. 11, No. 4 May 2001: 271-279.



SCORE estimates of CVD risk



European Guidelines on CVD 
Prevention 2012
Countries at low risk using 
SCORE risk chart include 
Austria, Belgium, France, 
Ireland, Spain, United 
Kingdom

Parameters needed to assess 
SCORE are gender, age, 
smoking habits, blood 
pressure and total 
cholesterol (mmol/l)



LR, TC



Thrombosis 
Prevention 
Trial

Lancet 1998; 351: 233-
241

5499 men at high risk of 
IHD recruited from 108 
practices in the MRC GPRF. 
Allocation to Warfarin, 
Aspirin, the combination 
or placebo.

WA reduced events by 
39% compared to Placebo.

These results add 
evidence that Aspirin 
reduces non-fatal IHD. 
Warfarin reduced all IHD 
chiefly because of an 
effect on fatal events.



Lifeways Cross-Generation Study of a 
Thousand Families in the Republic of Ireland 
2001-2017

Aims:

Determine health status, 
diet and lifestyle in families

Establish patterns and links 
across generations

Document primary care 
utilisation patterns across 
the social spectrum and 
across generations



Lifeways: Three 
Year olds 
follow-up in 
General 
Practice
Fitzsimon et al, IMJ 2007

“In logistic regression 
models, based on quartiles 
of intake, which adjusted for 
maternal lifestyle and socio-
economic circumstances, 
relatively higher maternal 
fruit and vegetable intake 
and oily fish consumption 
were associated with lower 
risk of children developing 
asthma.”



Fish intake and Birth Outcomes
Sonnenschein-van der Voort et al 2014, J Allergy Clin Immunol 133: 1317-29

• Meta-analysis of 147,252 
children of 31 birth cohort 
studies

•Women who eat fish more 
than once a week during 
pregnancy had lower risk of 
preterm birth

•Moderate fish intake during 
pregnancy is associated with 
lower risk of preterm birth 
and a small but significant 
increase in birth weight



Data access and sharing in the 
UK NHS

Each NHS visit experience is held 
in a Summary Care Record (SCR)

Since April 2015 all GPs should 
offer their patients online access 
to summary information

Only authorised healthcare 
professionals can access SCR

One can opt out at any time by 
filling an opt out form



Evolution of 
primary care 
databases in UK
Vezyridis and Timmons BMJ Open 
2016; 6(10):e012785

UK databases include:

CPRD (formerly known as 
the General Practice 
Research Database)

The Health Improvement 
Network (THIN)

Qresearch



Evolution of primary care 
databases Vezyridis and Timmons BMJ Open 2016; 6(10):e012785

Big data (analytics) refer to the aggregation and interrogation of-high 
volume, high velocity, high variety-data sets so as to reveal new, non 
obvious information and patterns

In the UK, big data have been at the forefront of research activity and 
policy-making, termed as one of the eight great technologies

These population based databases contain data originating from 
routine general practice

They include good information on morbidity and lifestyle, prescribing, 
preventive care and inter-practice variation.

Since they are continuously and automatically updated, they are ideal 
for researchers to monitor healthcare trends and effectiveness of new 
interventions and treatments, at minimum cost



The Tobacco Atlas 2015 
SMOKE-FREE LEGISLATION BY INCOME LEVEL; HIGH, 
MIDDLE, LOW INCOME COUNTRIES, 2012 



AUSTRIA: New tobacco control 
law adopted
World Tobacco Control Framework

Date of publication:

3 August 2015

The Austrian Parliament has imposed a complete smoking ban in all Austrian restaurants 
and other food providers and will be enforced beginning on 1 May 2018. Besides that, 
incentives of a fiscal premium of 30 percent for effected conversion investments are 
provided if companies switch prior to 1 July 2016. As of May 2016, the smoking ban also 
includes water pipes, e-cigarettes and traditional tobacco products.

With the beginning of May 2018, there is an exception for hotels to provide strictly 
separated smoking rooms for guests, given the generally long duration of hotel stays, but 
however, bringing, serving and/or consuming food and/or beverages is prohibited at all.

Prior to this ban, a partial ban on tobacco smoking was in place in Austria since 2009.

If the law is violated, for smokers fines of up to 100 Euros (and of up to EUR 1.000 in the 
event of recurrence) will be applied, whereas for owners the fine can be up to 2.000 Euros 
or up to 10.000 Euros in the event of recurrence.



Updated Review 2016 



Legislative Smoking Bans
Frazer K, Callinan JE, McHugh J, van Baarsel S, Clarke A, Doherty K, Kelleher  C. 
Cochrane Database SystRev. 2016 Feb  4;2:CD005992

PICO

◦ Population: Smokers and non-
smokers 

◦ Intervention:  Comprehensive or 
partial smoking bans implemented 
by legislation

◦ Comparison: No bans

◦ Outcomes: health outcomes 
associated with second-hand smoke 
exposure. Active smoking, tobacco 
consumption

Eligibility Criteria

• Settings: Country, Region or State

• Minimum standard was having indoor 
smoking ban explicitly stated in the 
study

• 6 months follow up period 

• Measured health outcomes 

• Population smoking prevalence rates  



Legislative Smoking Bans
Frazer K, Callinan JE, McHugh J, van Baarsel S, Clarke A, Doherty K, Kelleher  C. 
Cochrane Database SystRev. 2016 Feb  4;2:CD005992

A number of studies provided  evidence for multiple outcomes 

77 studies 

44 studies 

Cardiovascular 

ACS / AMI 

Stroke 

21 studies

Respiratory

Asthma 

COPD

Lung function 

7 studies 

Perinatal

LBW

Pre term birth 

Maternal 
smoking 

11 studies 

Mortality 

Smoking 
related deaths 

24 studies 

Active smoking 

Smoking prevalence

Tobacco consumption 

Population-level

36 ITS 

23 Controlled before 
and after

18 uncontrolled 
before and after 



Key Message
Frazer K, Callinan JE, McHugh J, van Baarsel S, Clarke A, Doherty K, Kelleher  C. 
Cochrane Database Syst Rev. 2016 Feb  4;2:CD005992

Introduction of a legislative smoking ban leads to 
improved health outcomes through a reduction in 

second-hand smoke exposure for countries and their 
populations



European 
Health Risk 
Monitoring 
Project
National Principal 
Investigators (NPI) and other 
contributors 

Austria: Günter Diem (NPI), 
Hanno Ulmer; aks, 
Arbeitskreis für Vorsorge-
und Sozialmedizin, Bregenz

Ireland:  Cecily Kelleher 
(NPI); University College 
Galway,  Sharon Friel; 
National University of 
Ireland, Galway 





Examples of VHM & PP 
analyses
 Tracking of Risk Factors for CVD over time

Secular and Cohort trends in Risk Factors over time

Gender differences in Lifecourse risk for men and women in 
relation to risk factor exposures

Novel application of routinely measured parameters as 
biomarkers for risk (e.g. Serum Uric Acrid and GGT)



Tracking of 
CVD Risk 
Factors in 
Adults
45,4448 standardised 
examinations between 
1985-1999.

All CVD risk factors 
showed significant 
tracking over time.

Effects were most 
marked for Body Mass 
Index (0.87 in Men and 
0.89 in women)

Largest study yet to 
demonstrate significant 
tracking in adults of CVD 
risk factors



The role of 
GGT as a 
predictor of 
incident 
Diabetes
These results provide 
clear evidence of a 
positive, independent 
association between 
high GGT and incident 
diabetes expressed by 
fasting hyperglycaemia, 
being markedly 
stronger in older 
individuals. No 
significant interaction 
of GGT with BMI

Ulmer et al, Eur Heart J 
2008; 29(Suppl): 477



Why Eve is 
not Adam

Patterns of cholesterol levels 
showed marked differences 
between men and women in 
relation to age and cause of 
death.

The role of high cholesterol 
in predicting death from 
CHD could be confirmed in 
men of all ages and in 
women >50 years old.

Low cholesterol occurs even 
among younger respondents 
and is not a marker for 
frailty of age.



Mean levels of cholesterol by age for men and women, 
first visit, Ulmer et al, J Women’s Health 2004
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Cardiovascular 
risk assessment 
and mortality 
outcome
The prognosis among re-
attenders at all levels of 
risk is significantly better 
than non-returners,  with 
both CVD and all-cause 
mortality over 10 years 
being significantly lower 
among re-attenders than 
those who never return, 
even when accounting 
for baseline risk factor 
profile

Ulmer et al, 2016



Mortality Experience in Men and Women 
according to follow-up Category in VHM &PP 
(Ulmer et al, 2016)
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Secular trends in 
CVD risk factors
J Intern Med 2007; 261: 566-576

Trends in risk factors for 
181,350 adults aged 20-79 
years born between 1905 
and 1975.

Clear evidence of cohort-
related shifts in all risk 
factors.

Average Glucose levels were 
between 4 and 15 mg/dl 
higher in individuals at the 
same age born 20 years 
earlier.

Strong evidence of 
population wide secular 
shifts.



VHM&PP 1985-2002 :Contrast of secular patterns of cholesterol and 

glucose (Ulmer et al, J Intern Med 2007)

• Over the period of the 

study, for any given 

age group, total 

serum cholesterol has 

been declining and 

total glucose level has 

been rising over time



What do these two have in 
common?



George Clooney, 
the cauliflower, 
the cardiologist 
and phi, the 
golden ratio
Ulmer et al, BMJ 2009; 339: 
b4745

“Although the systolic: 
diastolic BP ratio in 
whole population was 
1.6235, the mean ratio 
in those who did not 
die during the 20-year 
observation period was 
1.6180 and was 1.7459 
in those who did. 

BP values in well 
individuals exhibit the 
golden ratio”



Conclusions
The VHM&PP has made a major contribution to public 
health as a systematic linkage database in primary care

It is also a key contributor to a number of International 
consortia.

The story continues….

Danke!
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