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The Health Evidence Network

The Health Evidence Network (HEN) is an information service for public health decision-malers in the
WHO European Region, in action since 2003 and initiated and coordinated by the WHO Regional Office
for Europe under the umbrella of the WHO European Health Information Initiative (a multipartner
networl coordinating all health information activities in the WHO European Region).

HEN supports public health decision-malkers to use the best available evidence in their own decision-
malking and aims to ensure links between evidence, health policies and improvements in public health.
The HEN synthesis report series provides summaries of what is known about the policy issue, the gaps
in the evidence and the areas of debate. Based on the synthesized evidence, HEN proposes policy
considerations, not recommendations, for policy-malers to formulate their own recommendations and
policies within their national context.

The Noncommunicable Diseases Integrated Prevention
and Control programme

The Noncommunicable Disease Integrated Prevention and Control programme of the WHO Regional
Office for Europe has three main functions: leading the integrated response of policies to address
noncommunicable diseases (NCDs) at the regional and country levels; managing the major NCDs
(cardiovascular diseases, cancer, chronic respiratory diseases and diabetes) across the continuum of care
from prevention to early detection, screening, diagnosis, treatment, rehabilitation, secondary prevention
and end-of-life/palliative care; and leading the NCD health systems response. It focuses on priority action
areas and interventions in order to achieve regional and global targets to reduce premature mortality,
reduce the disease burden, improve the quality of life and make healthy life expectancy more equitable,
as called for in the WHO strategies and action plans for NCD prevention and control in particular and
for sustainable development in general.
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Abstract

Cardiovascular diseases (CVDs) remain the main cause of death in the WHO European Region. This systematic
literature review assesses whether systematic screening programmes for CVD risk factors and preclinical CVDs
across general populations can lower the CVD burden in society. Based on several high-quality randomized
controlled trials with large numbers of participants, the results clearly showed that screening for CVD risk
factors has no effect on lowering CVD morbidity and mortality in society. Studies showed that screening for
preclinical CVDs slightly reduces mortality and negative outcomes related to abdominal aortic aneurysm;
however, these results may be outdated, as smoking has declined and treatment has improved since the
studies were completed. Results on screening for atrial fibrillation and other preclinical CVDs have not yet
been published. In summary, the current evidence indicates that screening for CVD risk factors does not
reduce the CVD burden.
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coronary artery calcification
Commonwealth of Independent States
carotid plaque

cardiovascular disease
European Society of Cardiology
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SUMMARY

The issue

Cardiovascular diseases (CVDs) are the main cause of death in the WHO European
Region, accounting for nearly 4 million deaths (43% of all deaths) in 2016. Population-
level screening is a public health strategy to reduce the burden of disease in society
by identifying and managing preclinical disease or the risk factors of disease.
In the screening pathway, early identification in people who have not sought
medical attention for CVD symptoms is followed by appropriate management of
positive cases. Several studies that examined systematic screening programmes for
reducing the CVD risk in general populations have questioned their effectiveness.
Therefore, a comprehensive analysis of the current evidence on the CVD burden
and theimpact and potential adverse effects of screening for CVD risk factors and
preclinical CVDs (including health economic considerations) is needed to inform
national and regional decision-makers about feasible interventions for national
screening programmes.

The synthesis question

The objective of this report is to address the question: “What is the effectiveness
of systematic population-level screening programmes for reducing the burden of
cardiovascular diseases?”

Types of evidence

A systematic review of peer-reviewed and selected grey literature in English and
Russian was conducted between March and May 2020 to identify population-level
randomized controlled trials (RCTs) examining the impact of screening for CVD
risk factors (both behavioural factors (smoking, harmful use of alcohol, unhealthy
nutrition and physical inactivity) and biological factors (high blood pressure,
raised blood sugar, dyslipidaemia and raised body mass index)) preclinical CVD
conditions (abdominal aortic aneurysm (AAA), atrial fibrillation (AF), peripheral
arterial disease (PAD), coronary artery calcification (CAC) and carotid plaques
(CPs)) on reducing the CVD burden (mortality, morbidity and costs) in general
populations. No geographical or time limits were applied and only RCTs that
included randomization, interventions related to CVD risk factors and/or preclinical
CVD conditions and impact analysis at a population level were considered.




Results

A total of 33 studies were identified; these related to 22 RCTs, of which 14 focused
on screening for CVD risk and CVD risk factors (two ongoing), four on AAA, two on
AF (both ongoing) and two on a combination of preclinical CVDs (one ongoing).
Following an assessment of methodological quality, all studies were included in
a narrative synthesis, and a subset of studies with appropriate outcome data was
included in a series of meta-analyses. In addition, one case study from Sweden was
selected to illustrate a possible model for a population-level screening programme
for AAA.

Based on several high-quality RCTs that included a large number of participants,
the overall results clearly showed that screening for CVD risk and CVD risk factors has
had no impact on lowering CVD morbidity and mortality in the general population.
Moreover, serious adverse effects were identified (e.g. increased mortality). These
studies were primarily conducted in western European countries, and the evidence
can be difficult to transfer to other settings, such as south-eastern Europe and
the Commonwealth of Independent States (CIS), owing to differences in national
health-care systems and disease burdens. However, no high-quality RCTs have
been conducted in these parts of the WHO European Region. There is, therefore,
no evidential basis to recommend population-level screening for CVD risk and
CVD risk factors in Member States of the Region.

At present, the benefit of screening for AAA is uncertain. Although some studies
have reported reductions in AAA-related negative outcomes, there was no reduction
in total mortality. However, recent changes in risk factors and less traumatic
treatment may negate the apparent effects of AAA screening. Similarly, the results
of ongoing population-level RCTs are needed to establish whether screening for AF
can lower the CVD burden. Although one study on screening for a combination of
preclinical CVDs showed promising results for reducing mortality, more evidence
is needed to determine the effect of such programmes.

Policy considerations

Based on the review findings, the main policy considerations for Member States
of the WHO European Region are to:

e review existing systematic population-level screening programmes for
CVDrrislkkand CVD risk factors (if such already exist), avoid initiating new
screening programmes for CVD risk and CVD risk factors, and consider




alternative methods to achieve the desired outcomes in reducing the
CVD burden;

re-evaluate current systematic population-level programmes for screening
for AAA, taking into account the changes in risk factors and improved
treatment; and

await the results of population-level RCTs on the effectiveness of screening
for AF and other preclinical CVDs before considering the implementation
of such programmes.




1. INTRODUCTION

1.1 Background
1.1.1 CVDs in the WHO European Region

CVDs are a diverse range of diseases that include cerebrovascular disease, heart
failure, heart rhythm disturbances (such as AF), ischaemic heart disease (IHD),
PAD and valvular heart disease. CVDs are currently the main cause of death in
the WHO European Region: in 2016 they accounted for nearly 4 million deaths
(43% of all deaths) (1). Within the Region, CVD mortality increased from 1990
to 1994 and then decreased, with a faster rate of decline from 2003 onwards.
The CVD mortality rate has steadily decreased in Member States of the European
Union since the 1980s and in south-eastern European countries since the 1990s.
In the CIS, the CVD mortality rate increased throughout the 1990s but has been
declining since 2003 (2,3). Modelling studies in several European countries have
explored the possible causes of the decline in CVD mortality. These have shown
that improved treatment explains one third to half of the reduction and an overall
decrease in risk factors explains from half to two thirds (3), despite increases in
the prevalence of obesity and type 2 diabetes. In the Region, the CVD morbidity
rate—measured as hospital discharge with CVD —increased until 2004 and levelled
off thereafter (3). By comparison, the CVD morbidity rate continued to increase in
south-eastern Europe until 2007 and in the CIS until 2013. This levelling off in CVD
morbidity is probably a result of improved health care and a decline in some risk
factors, counteracted by increased longevity. However, considerable variations in
CVD morbidity and mortality exist across Europe. Disability-adjusted life-years are
an aggregate indicator of years lost due to premature death and years of healthy
life lost due to disability: in 2017 CVDs accounted for 64 million disability-adjusted
life-years (2394 of the total) in Europe (4). Sex differences can be observed for CVD
morbidity and mortality: men have a higher mortality risk, while women more often
experience disability from CVD (3). In 2015 the total costs of CVDs in the Region
were €210 billion, of which 539 were direct health costs (4).

Over seven decades of research, several modifiable and non-modifiable risk factors for
CVD have been identified. Individual modifiable risk factors are smoking, unhealthy
nutrition, physical inactivity, harmful use of alcohol, dyslipidaemia, raised body mass
index, raised blood sugar and high blood pressure (hypertension); these can explain
75% of IHD (5,6). Non-modifiable risk factors are age, sex, ethnicity, hereditary
factors and familial occurrence (including familial hypercholesterolaemia (7)).
Preclinical CVDs include AAA, AF, CAC, CPs and PAD.
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Population-level screening is a public health strategy to reduce the burden of
diseases in society by identifying preclinical disease or risk factors for disease early
among persons who have not sought medical attention for disease symptoms (8)
or are not aware of any symptoms. Preventive interventions or treatment can then
be applied to reduce mortality and morbidity rates. In a systematic programme of
population-level screening and/or health checks, a predefined, apparently healthy
population is approached in an organized and quality-assured way. The process
starts by identifying people who are eligible for screening and then invites them for
screening, refers positive cases for diagnosis, intervention, treatment and follow-
up, and ends by reporting the outcomes (9). This should not be confused with
case-finding, which is conducted in daily clinical practice and involves assessing
patients indicated to be at risk of a condition when they seek help from the health-
care system. Case-finding is an integrated part of the health-care system in any
country, whereas systematic screening is a specific systematic programme in which
the authorities invite citizens to participate (9). This report focuses on the latter.

Popular beliefs about systematic screening are that early detection equals better
prognosis and that, theoretically, screening can lead to a reduction in the burden
of diseases; however, there are also risks because not all screening programmes are
beneficial. The task of any public health service is to identify beneficial programmes
by appraising the evidence (10). Adverse effects of screening are reported as
overdiagnosis, misdiagnosis and causing a false sense of security (11). Therefore,
it is important to only initiate systematic screening when specific criteria are met.
In 1968 WHO published the first overview of guidelines on the principles and practice
of systematic screening for diseases (12). Since then, several more criteria have been
suggested; an updated overview of criteria for systematic screening programmes
was published in 2008 (Box 1) (13). To be effective on a population level, a systematic
screening programme should reduce morbidity and/or mortality of the disease in
question without causing unacceptable adverse effects (9). The programme should
also be acceptable to citizens and conducted at a reasonable cost.

Box 1. Overview of proposed screening criteria, 1968-2008

1. The screening programme should respond to a recognized need.

2. The objectives of screening should be defined at the outset.

3. There should be a defined target population.

4. There should be scientific evidence of screening programme effectiveness.

5. The programme should integrate education, testing, clinical services and
programme management.




Box 1 contd

6. There should be quality assurance, with mechanisms to minimize the
potential risks of screening.

7. The programme should ensure informed choice, confidentiality and respect
for autonomy.

8. The programme should promote equity and access to screening for the
entire target population.
. Programme evaluation should be planned from the outset.

10. The overall benefits of screening should outweigh the harm.

Source: Andermann et al., 2008 (13).

1.1.2 Strategies to promote cardiovascular health

WHO Member States have endorsed global and regional strategies and action plans
for the prevention and control of noncommunicable diseases (NCDs) (14,15). Their
implementation is monitored through the global monitoring framework, which
includes a set of nine voluntary NCD targets, including those related to reductions
in NCD premature mortality and in the prevalence of diabetes, hypertension and
obesity (16). Furthermore, Sustainable Development Goal 3 includes target 3.4.1
to reduce premature mortality (between 30 and 70 years of age) from four major
NCDs (cancer, chronic respiratory disease, CVD and diabetes) by a third in 2030 (17).

As part of the Global Action Plan for the Prevention and Control of Noncommunicable
Diseases 2013—2020 (14), WHO identified a set of cost-effective (NCD “best buys”)
and other recommended interventions for the prevention and control of NCDs.
These can be implemented in Member States, as appropriate to their national
contexts (18). These include an NCD best buy on CVD risk and CVD risk factor
assessment and management that recommends drug therapy and counselling for
individuals with a history of stroke or heart attack or individuals at high risk of
a cardiovascular event within the next 10 years. The Noncommunicable Disease
Integrated Prevention and Control programme of the WHO Regional Office for
Europe is leading a cross-programmatic initiative to increase the effectiveness,
maximize the benefits and minimize the harm of screening. A short guide on
screening and a policy brief (9,19) were launched at the 2020 WHO European
Conference on Screening (20).
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1.1.3 Objectives of this report

Several studies that examined systematic population-level screening programmes
forreducing the CVD risk in populations (e.g. the Intergg' trial (21)) have questioned
their effectiveness in reducing the CVD burden in society. They are supported by
a 2019 Cochrane review on the effectiveness of systematic offers of health checks
(i.e. multiple tests in a non-symptomatic individual) that included studies both on
a population level and targeting specific groups (22). The review concluded that
these are not likely to reduce the burden of morbidity and mortality and may lead
to overtreatment. This report builds on the Cochrane review by including evidence
from more recent studies and on studies focusing more specifically on the effect
on the CVD burden at population level (including health economic considerations)
and assessing potential adverse effects of systematic population-level screening for
CVDs. Thus, this systematic review assesses the impact of systematic population-
level screening programmes on the CVD burden (mortality, morbidity and costs).
It focuses on CVD risk and CVD risk factors, including screening for single and
multiple risk factors (e.g. using a risk score) and for preclinical CVD conditions
(i.e. AAA, AF, CAC, CPs and PAD). It aims to inform both national and regional
decision-malers who are involved in, or considering implementation of, systematic
screening to reduce CVDs in the WHO European Region.

1.2 Methodology

A systematic review of peer-reviewed and selected grey literature was conducted
between March and May 2020 in English and Russian. No language or time
restrictions were applied in the study selection. The methodological quality of
included studies was appraised and outcomes were analysed narratively or through
a meta-analysis of comparable outcomes.

The search of peer-reviewed literature retrieved 6191 records in English after removal
of duplicates and five records in Russian. The search of grey literature retrieved
682 records. Of these, 93 articles were selected for full-text review, with 10 further
studies identified during this process. In all, 33 studies (representing 22 RCTs)
fulfilled the criteria for inclusion (21,23-54). Annex 1 provides further details of the
search and selection strategy. Annexes 2—5 give the full details of studies examined,
selected and excluded.

1. Full title: A Randomised Non-pharmacological Intervention Study for Prevention of Ischaemic Heart
Disease Intergg:




2. RESULTS

Section 2.1 presents the study characteristics of all included studies. Sections 2.2
and 2.3 present the results from both the narrative analysis and meta-analyses:
for outcomes where meta-analysis was possible, the results of the meta-analyses
are presented; for outcomes where meta-analysis was not possible, the results are
presented narratively.

2.1 Study characteristics
2.1.1 Screening for CVD risk and CVD risk factors

Of the 22 included RCTs, 14 concerned the effectiveness of screening for CVD risk
and CVD risk factors (reported in 23 studies (21,23-44)). See Annex 4 for a full list of
studies with references. No RCTs were identified through the searches in Russian.
Follow-up data were available for 12 RCTs: four in Sweden reported in five studies
(31,32,38,39,42), four conducted in the United Kingdom (reported in five studies
(27,28,30,40,41)), three in Denmark (reported in 10 studies (21,23,24,25,26,33,34,
35,36,37)) and one in the former East Germany (29). Two RCTs are ongoing: one in
Denmark (43) and the other in India (44). Age groups ranged from 18 to 65 years,
but most RCTs focused on narrower age groups (e.g. 40-59 years). Three RCTs
reported follow-up over 20 years; across all RCTs, follow-up ranged from one to
30 years. A total of 174 073 participants were included, with five RCTs including
only men (n = 36 396). Baseline data were collected between 1963 and 20071; eight
RCTs collected data before 1990. Although the interventions varied, all RCTs
comprised a health check (including clinical examinations, laboratory tests and
questionnaires), followed by health counselling and initiation of medical treatment
when hypertension or hypercholesterolaemia was identified. Two of the RCTs with
follow-up used a risk score (21,30), and the remainder assessed several relevant risk
factors. No studies focused solely on hypertension and none focused on screening
for familial hypercholesterolaemia. For most studies, the risk of bias was judged
as “low” or only as raising “some concerns”. See Annex 3 for an assessment of
the bias rislk and Annex 4 for a description of the data extracted from each study.

Two of the 14 RCTs are ongoing (43,44). The Check your Health RCT is designed
to investigate the impact of offering preventive health checks (including screening
for behavioural and clinical measures) and calculating a risk score to adults aged
30—49 years in Denmarlk (43). The second RCT is evaluating a community-based
intervention on prevention of stroke mortality among individuals aged 5o years
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or older in 32 rural villages in India (44). In the latter, participants will be screened
for diabetes, hypertension and stroke, and followed up with treatment and home
visits. See Annex 4 for a detailed description of both RCTs.

2.1.2 Screening for preclinical CVDs

Of the 22 included RCTs, eight focused on preclinical CVDs (reported in 10 studies
(45-54)). See Annex 4 for a full list of studies with references. Of these, four focused
on AAA (reported in six studies (45-50)), two on AF (both of these are ongoing)
(51,52) and two on combined screening for preclinical CVDs (one is ongoing) (53,54).

Screening for AAA. Of the four RCTs on the effectiveness of screening for
AAA two took place in the United Kingdom (the Chichester study (45-47) and
the Multicentre Aneurysm Screening Study (48)), one in Australia (50) and one
in Denmarl (49). All RCTs were initiated in the late 1980s and 1990s, and the
interventions consisted of abdominal ultrasonographic screening. Follow-up
ranged from five to 15 years. The total number of participants in all four RCTs
was 134 271; of these, 9342 were women. The age groups investigated ranged from
6410 83 years. Most studies had a low risk of bias (see Annex 3). Annex 4 provides
additional study details and describes the data extracted from each study.

Screening for AF. Both RCTs on the effectiveness of screening for AF are
ongoing (51,52). The Swedish STROKESTOP trial? initiated in 2012, involves
population-level screening in two Swedish regions comprising more than 25 ooo
individuals aged 75—76 years (51). In the United States of America, the VITAL-AF
trial® will test whether screening for AF results in increased detection of AF after
oneyear and in areduced stroke incidence after two years (52). Participants are
aged 65 years or older. The intention is to include more than 16 ooo patients in
each study arm. Enrolment was initiated in July 2018.

Screening for other preclinical CVDs. Two RCTs were identified on
combined screening for preclinical CVDs (53,54), both in Denmarl; of these,
oneisongoing (54). The RCT with follow-up investigated screening for AAA,
hypertension and PAD among 50 156 men aged 65-74 years (53). The ongoing
DanCavas trial4 is a study of population-level screening for subclinical CVDs
(AAA, AF, CAC and PAD) (54). It was initiated in 2014 and will follow 45 0oo
men aged 65—74 years over 10 years.

2. Full title: Systematic ECG Screening for Atrial Fibrillation Among 75 Year Old Subjects in the Region
of Stockholm and Halland, Sweden.

3. Full title: Screening for Atrial Fibrillation in an Ambulatory Clinic Population: the VITAL-AF Study.

4. Full title: Danish Cardiovascular Screening Trial Il.




2.2 Population-level screening for CVD risk and
CVD risk factors

In the identified studies as a whole, the main outcomes of population-level screening
for CVD risk and CVD risk factors were morbidity and mortality, health-care
utilization, disability pension and certified sickness absence, and adverse effects.

2.2.1 Morbidity and mortality

Findings from the reviewed studies and the meta-analyses show that population-
level screening for CVD risk and CVD risk factors does not reduce total mortality
or morbidity and mortality from CVDs, IHD and stroke (21,23,24,29,31,32,38,41,42).
Table 1 summarizes the findings of the meta-analyses and Annex 5 provides more
detailed results.

Table 1. Summary of meta-analysis findings

Screen/outcome Number of  Relative risk of 9594 confidence

studies disease interval
Screening for CVD risk/
risk factors
Total mortality 9 1.00 0.97-1.03
%\(/)B[arﬂs;bidity and 2 1.02 0.95-1.10
CVD mortality 5 1.04 0.73-1.49
IHD morbidity and
mortality 4 1.00 0.97-1.05
IHD mortality 2 1.00 0.90-1.12
aqtgor[;:“rtr;orbidity and 3 105 0.95-117
Screening for AAA
Total mortality 4 0.99 0.98-1.00
AAA mortality 4 0.63 0.41-0.97
AAA rupture 2 0.66 0.40-1.09




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

2.2.2 Health-care utilization

Four studies reported changes in prescribed medications (27,30,35,40). However,
there was no indication of increased or decreased use of medication related to
CVDs (e.g. antihypertensive or lipid-lowering drugs). Three studies reported on
whether screening for CVD risk and CVD risk factors could reduce the total
number of hospitalizations (i.e. not only those related to CVDs) (38,40,41): of these,
one reported fewer hospitalizations in the screened groups after 18 months (40),
whereas the other two showed no reductions in hospitalizations (38,41). In two
studies, screening for CVD risk and CVD risk factors did not seem to reduce the
number of physician visits (40,41): one of these reported more physical examinations
and laboratory investigations among participants in the screened groups compared
with the unscreened group, but with no difference in the rates of presumptive
diagnoses (40). Finally, one study reported that screening did not increase the
number of contacts with the health-care system or reduce the average direct cost
of health care per participant (25). Thus, population-level screening for CVD risk
factors does not appear to reduce health-care utilization.

2.2.3 Disability pension and certified sickness absence

One study reported that screening did not reduce the proportion of participants
receiving disability pension after five years (39). Two studies reported the effect
on sickness absence (40,41): one reported a higher rate of long-term sickness
absence (15 days or over) in the screened group compared with the unscreened
group after 18 months, and the other showed no difference between the groups
after nine years. Therefore, population-level screening for CVD risk and CVD risk
factors does not appear to reduce the proportion of people who receive disability
pension or are on certified sickness leave; however, in the short term, it may lead
to a higher proportion of people on long-term sickness leave.

2.2.4 Adverse effects

One RCT found a higher incidence of deaths among women from diseases
associated with behavioural risk factors in areas with high participation rates,
indicating that screening may increase the risk of these outcomes (33,34). Another
study reported a higher risk of stroke among the screened population compared
with the unscreened group (23). These results suggest that a risk of adverse effects
may arise from population-level screening for CVD risk.

Furthermore, no psychological adverse effects of screening for CVD risk and CVD
risk factors have been identified (26,36). One study found no difference in the use




of selected psychotropic medications or in hospital admissions due to psychiatric
diagnoses before and after screening (35). Thus, the available evidence suggests no
psychological adverse effects related to introducing systematic population-level
screening for CVD risk and CVD risk factors.

In addition, one study reported a lower uptake of screening for CVD risk and CVD
risl factors among people with a lower socioeconomic status (37). As a consequence,
possible preventive measures will be more readily available to people in higher
socioeconomic positions. This has raised concerns about whether screening
programmes can increase social inequalities.

2.3 Population-level screening for preclinical CVDs

Most of the evidence on the effectiveness of screening for preclinical CVDs was
related to AAA, and most of the RCTs on AAA were complete. However, most RCTs
on AF and other preclinical CVDs were ongoing, thus limiting the amount of
available data on these conditions.

2.3.1 Screening for AAA

Three countries have published data on population-level screening for AAA:
Australia, Denmarlk and England (United Kingdom) (45-50). Most of the studies
on screening for AAA reported the effects on morbidity and mortality related to
AAA and to the cost—effectiveness of interventions, as assessed by life-years gained.

Morbidity and mortality. The meta-analyses showed that population-level
screening for AAA led to reductions in AAA mortality among men (45,48-50),
but not to a reduction in AAA ruptures (45,48) or total mortality (45,48-50)
among men. A study that included women did not find that screening reduced
AAA mortality or AAA rupture in women (46,47).

Cost—effectiveness. A study from the United Kingdom reported that the
mean incremental (i.e. additional) cost per person offered screening was
£100 (range: £82-£118; approximately USS 133) at 10-year follow-up (48).
A comparison of the additional cost with life-years gained (i.e. by the
avoidance of AAA mortality) showed a mean incremental cost—effectiveness
ratio for AAA mortality of £7600 (around USS$ 10 149; range: £5100-£13 000).
However, no data were provided on the incremental cost—effectiveness for
total mortality. A Danish RCT reported an incremental cost—effectiveness
ratio for total mortality of €157 per life-year gained (around USS 186;




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

range: —€3292 to €4401) and an estimated €179 per quality-adjusted life-year
gained (around USS 212; range: €-4083 to €4682) (50). The confidence limits
indicated no evidence that screening was cost-effective for reducing total
mortality.

In addition to these studies, Case study 1describes a possible model for a population-
level screening programme for AAA from Sweden.

Case study 1. The Swedish nationwide AAA screening programme
Aim of the programme

AAA are usually asymptomatic until they rupture, which is fatal in more than
809/ of cases. Screening aims to detect AAAs before they rupture. Based on the
results of four RCTs (45,48-50) showing that screening led to a reduction in
AAA-related mortality, the Swedish AAA screening programme was introduced
in 2006 and achieved nationwide coverage in 2015.

Content

When they reached 65 years of age, all men were invited for a single ultrasound
scan of the abdominal aorta. AAA was defined as an aortic diameter of above
29 mm. Follow-up and treatment followed international criteria indicating that
men with an AAA of diameter 30-54 mm should be followed up by lifelong
ultrasound surveillance, and those with an AAA of diameter greater than 54 mm
or growth rate of 10 mm per year should be referred for surgical treatment.

Coverage and results

Attendance during the first eight years was 84%. Screening was calculated to
result in a reduction in AAA-related mortality, but with no reduction in total
mortality (55). In 2014 AAA-related mortality was estimated to have been
reduced by 399 since 2000 (six years before the screening programme was
launched) (55). This corresponded to an annual reduction of 9o premature
deaths from AAA.

Arguments for and against the programme

Arguments for the programme is that it fulfils most of the screening criteria
(Box 1) and has a very high attendance rate. The programme appears to reduce
AAA-related mortality (55,56), and one study claimed that the programme
is cost-effective (55).




Case study 1 contd

Arguments against the programme are that results from the four RCTs, which
took place in the 1980s and 1990s, may be outdated. The occurrence of AAA
has since declined in most western European and North America countries,
as well as in Australia and New Zealand, from 4-99% in the late 1990s and
early 2000s to below 29 in the 2010s (56). This decline parallels the decline
in smoking in Sweden, which is the major risk factor for AAA. In addition,
less traumatic treatment methods for AAA have been introduced. There is
a risk that screening may lead to overdiagnosis and overtreatment, as not
all AAA continue to grow. Analyses focusing on the first three years of the
Swedish national screening programme concluded that AAA screening in
Sweden did not substantially contribute to the large observed reduction in
AAA mortality and that the most of the reduction was caused by other factors
such as reduced rates of smoking (57).

2.3.2 Screening for AF

No evidence was found to determine whether population-level screening for AF
can reduce the incidence of stroke. Only two RCTs addressed this question and
both are ongoing (51,52).

2.3.3 Screening for other preclinical CVDs

One study showed that combined screening for AAA, hypertension and PAD may
slightly reduce total mortality, but not CVD mortality or AAA-related mortality (53).
The results of another ongoing study are pending (54).
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3. DISCUSSION

3.1 Strengths and limitations of this review

An important strength of this systematic review is its stringent approach to
searching for, selecting, appraising, and analysing studies. Strict inclusion criteria
were employed: studies had to be RCTs performed in a geographically well-defined
population, randomized at population level before study initiation, and include an
intention-to-treat evaluation method. These criteria ensured that only evidence
on the outcomes of national screening programmes for CVD risk and CVD risk
factors and preclinical CVDs at population level were included. The strength of
the evidence was assessed by determining the risk of bias. A limitation of the
review methodology is that authors of the studies were not contacted to provide
missing information.

Compared with previous systematic reviews on CVD risk and CVD risk factors,
this review included fewer studies (owing to the requirement for results to be
analysed on a population level), but longer follow-up times (22,58). Despite these
differences, there was good agreement with the findings of previous reviews.
Thereview included studies initiated between the 1960s and the 2000s (i.e. both older
and more recent studies) but, as most studies need at least 10 years of follow-up,
more recent studies could not be included. However, older and newer studies had
similar results. The evidence originated mainly from western European countries:
only one study conducted in an eastern European country was identified (the former
East Germany (29)). Therefore, the limited available evidence does not indicate
that screening for CVD risk and CVD risk factors would be effective in eastern
European settings. However, relevant evidence from eastern European countries
is unlikely to be available soon because high-quality population-level RCTs take
several years to reach a conclusion.

The only completed RCTs on screening for preclinical CVDs were related to AAA.
The identified RCTs on AF and combined screening for preclinical CVDs are
ongoing, so no data are available on their outcomes.




3.2 Contextual factors in the WHO European
Region related to screening programmes for
CVD risk and CVD risk factors

The review found that systematic population-level screening does not reduce total
mortality or combined morbidity and mortality from CVDs, IHD and stroke and
that screening for CVD risk and CVD risk factors does not reduce the number of
new medications, the proportion of the population receiving a disability pension,
or the number of physician visits or hospitalizations. These findings are in agreement
with those of a Cochrane review of 15 large RCTs (n = 251 891) (22).

The review included evidence on systematic population-level screening for CVD
risk and CVD risk factors, and not on case-finding in clinical practice. An alternative
to population-level screening is the use of more targeted screening programmes,
such as workplace interventions. However, studies conducted in factories have
consistently shown that screening performed in a work setting does not reduce
the CVD burden. An important study of this type was a large WHO trial on the
multifactorial prevention of coronary heart disease that was initiated in 1971;
tool place in 40 pairs of factories in Belgium, Italy, Poland and the United Kingdom;
and included 60 ooo participants (59). After six years, no significant effects of the
intervention on total IHD, IHD mortality, myocardial infarction morbidity and total
deaths were observed. Therefore, these more targeted screening programmes do
not appear to reduce the CVD burden.

The present report found that some risk of serious adverse effects (e.g. increased
mortality) may arise from population-level screening for CVD risk, possibly as
a result of overdiagnosis and overtreatment (22). It is usually recommended to
follow clinical guidelines, such as European Society of Cardiology (ESC) guidelines,
when planning a national screening programme; however, these guidelines were
mainly developed for patient populations and not for general populations. In a
Danish population-level study, the application of ESC clinical guidelines to the
general population led to nearly half of the population aged between 40 and
60 years qualifying for medical preventive treatment (60); this finding suggests
a considerable risk of overdiagnosis and overtreatment. A 2012 Cochrane review
on screening and treatment for mild hypertension reports the possible negative
effects of overtreatment (61). It concluded that this type of screening has not been
shown to reduce mortality or morbidity, and that 99, of participants discontinued
treatment because of its adverse effects. Another concern is that uptalke of screening




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

14

WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?
REPORT )

programmes is smaller among people with a lower socioeconomic status (37),
which may increase social inequality.

Although screening for CVD risk and CVD risk factors is not supported by the
scientific literature, some countries have introduced such programmes (e.g. Albania,
Austria, England (United Kingdom) and the Russian Federation). In some countries,
the programmes have been criticized because of a lack of evidence to support
systematic screening (62,63), not fulfilling their own goals (e.g. a participation
rate of at least 750%) (64,65) and increasing social inequalities (66). In Norway,
general screening of men and women aged 40-42 years was introduced in 1985
but abandoned in 1999 (67). It is difficult to get a current overview of the types
of screening programmes that have been implemented in Europe and in which
countries they exist because systematic information on such programmes is lacking.

In summary, the findings of this review correspond with previous research on the
impact of systematic population-level screening for CVD risk and CVD risk factors
on reducing the CVD burden in society. Consequently, introducing national or
regional screening programmes for CVD risk and CVD risk factors seems to have
no beneficial effect.

3.2.1 Comparison with current prevention guidelines

Most guidelines on CVD prevention relate to case-finding, that is, when a patient
is already in contact with the health-care system. In this situation, it is relevant to
measure factors such as the patient’s pulse, blood pressure and cholesterol level.
However, in systematic population-level screening, health authorities invite citizens
to come for screening via a national or regional programme. Therefore, what may
benefit a patient seeking help in the health-care system seems not to be beneficial
in the context of a population-level screening programme.

Guidelines from various organizations on CVD prevention are widely used by
health professionals in Europe. The recommendations on screening differ, and very
few address systematic screening of the general population. ESC guidelines
recommend screening programmes for hypertension to include all adults (68),
and that systematic CVD risk assessment “may be considered” in men aged over
40 years and women aged over 50 years (69). The ESC does not recommend
systematic screening of blood glucose levels in the general population to determine
CVD risk (70). However, as shown in this review, the available evidence does not
support the ESC recommendation on systematic population-level screening for
hypertension. In accordance with the evidence identified in this review, the guidelines




of most organizations do not directly advocate systematic screening. For example,
the United Kingdom National Screening Committee does not recommend screening
for hypertension among children and young people (71) and does not recommend
screening for hypertension and vascular risk among adults (72,73). The World Heart
Federation advocates for screening for high-risk patients only (74), and the United
Kingdom National Institute for Health and Clinical Excellence, the American Society
of Hypertension and the International Society of Hypertension do not make direct
recommendations for systematic population-level screening (75,76). Instead of
recommending systematic screening, the general tendency is towards advocating
for population-level initiatives such as taxation and a healthy environment to
reduce the prevalence of CVDs (77).

WHO does not recommend population-level screening programmes for CVDs,
but instead proposes targeting those in primary care who may be at a higher risk
owing to age or the presence of a risk factor (i.e. case-finding). The WHO Package
of Essential Noncommunicable Disease Interventions protocol for assessment
and management of cardiovascular risk uses diabetes mellitus, hypertension and
smoking as entry points to target people at higher risk in primary health care (77).
The later HEARTS technical package on risk-based CVD management, which uses
updated WHO risk prediction charts, takes a similar approach by using diabetes
mellitus, hypertension and smoking as entry points for CVD risk assessment (78).

3.2.2 Social and physical determinants influence CVD risk factors

Social and physical determinants (e.g. available resources, infrastructure and social
support) impact on therisk of developing CVDs, for example through behavioural
risk factors such as high calorie intake, low physical activity, smoking and the
harmful use of alcohol. Disease prevention strategies are based on the rationale
that a small shift in CVD risk across an entire population could lead to a greater
reduction in the disease burden than a large shift among those already at high
risk (79). Population-level prevention strategies for NCDs include fiscal measures
(i.e. taxation and subsidies); international, national and regional policy and legislation
(e.g. smoke-free policies, rules for advertising, and food production); and local
environmental changes that are “making the healthy choice the easy choice”,
according to the 1986 WHO Ottawa Charter for Health Promotion (80). These
strategies were further developed in the WHO Health in All Policies approach (81),
which acknowledges that most aspects of health and well-being lie outside the
health sector and are socially and economically formed. As literature on the impact
of environmental changes on improving cardiovascular health is growing fast,
recommendations to change the environment as the primary effort to reducing the
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CVD burden represent a potentially powerful and cost-effective strategy (82-84)
instead of population-level screening.

3.3 Contextual factors in the WHO European
Region related to screening programmes for
preclinical CVDs

3.3.1Screening for AAA

The review found that screening for AAA reduces AAA mortality, but not AAA
rupture or total mortality. These results are comparable to those of a 2007 Cochrane
review (85), which included the same four RCTs (but with shorter follow-up periods).
The Cochrane review concluded that screening of elderly men (aged over 65 years)
reduced AAA-specific mortality by 409 after approximately three to five years of
follow-up. The same was not found for women, but the studies may have had
too few female participants to determine an effect. A previous meta-analysis of
the same four studies reported a 2.7% reduction in total mortality after 15 years of
follow-up (86), but this was not supported by the present review.

The identified studies reported the cost—effectiveness of screening for AAA on
reducing AAA mortality, but not on reducing total mortality. A cost—effectiveness
analysis of AAA screening in men (which failed to meet the inclusion criteria)
estimated an absolute risk reduction of 9.6 men per 10 ooo invited for each 19,
in AAA prevalence (87). The report concluded that one-time screening was cost-
effective for AAA in men aged 65 years in the context of current AAA epidemiology
and management. However, it recommended that the budgetary impact should
also be considered, as the costs of this type of screening must be taken from other
activities.

The identified screening programmes for AAA fulfil most of the screening criteria
(see Box 1) and have very high attendance rates. However, it is important to note
that, besides age, the biggest risk factor for AAA is smoking (accounting for 75%
of the AAA cases). However, the decline in smoking combined with less traumatic
treatment (endovascular repair) means that the validity of the four RCTs that
form the basis of current recommendations is questionable. These studies were
initiated from 1988 to 1999; since then, the smoking prevalence in men has declined
in many, but not all, European countries. Thus, the gain from screening for AAA
is currently uncertain.




Based on data from the largest RCT on AAA (the Multicentre Aneurysm Screening
Study), an estimated 176 men per 10 000 people invited (95% confidence interval:
150—202) are overdiagnosed (88). Out of 1334 people with screening-detected AAA,
only 11.89% would be expected to avoid death, while the others would live longer as
AAA patients (88). Moreover, as prevalence lowers, the benefit of screening decreases
and overtreatment increases (57). Regarding the psychosocial consequences of
AAA screening, having an AAA diagnosis may moderately impact physical health
and perceived stress (89). Furthermore, a study that investigated the possibility
of increased social inequality as a result of screening found social inequality in
uptake, despite a high participation rate: 65.19% in the most deprived areas and
84.1% in the least deprived areas (90).

Itis unclear why smoking and former smoking is not used as a first-step screening
before ultrasound examination is offered, as is routine practice in the United States
AAA screening programme (91). An article exploring the ethical issues of AAA
screening concluded that population-level screening for AAA is ethically justified
because there are more beneficial than harmful effects (92).

AAA screening programmes were recently initiated in Monaco, initiated in Sweden
in 20062015 (55) and implemented in all countries of the United Kingdom in
2009-2013 (93,94). These programmes are all ongoing. The national programmes
in Sweden and the United Kingdom are well described, including the age interval,
year of initiation, quality assessment of the programmes, participation rate and
effect. National programmes have also been debated but not introduced in Denmark,
Finland, Italy and Norway (91).

Regarding current CVD prevention guidelines, both ESC guidelines and the United
Kingdom National Screening Committee recommend systematic screening for
AAA by ultrasound for men aged over 65 years (95,96). In contrast, WHO malkes
no recommendation on population-level screening programmes for AAA, and this
is not mentioned in the WHO “best buys” (18).

3.3.2 Screening for AF

No evidence was identified on screening programmes for AF. Regarding current
CVD prevention guidelines, both the ESC and the European Association of Cardio-
Thoracic Surgery recommend that systematic screening for AF may be considered
in persons aged over 75 years (97). In contrast, the United Kingdom National
Screening Committee (98) does not recommend screening for three primary
reasons: (i) different types of AF exist, and they may not have the same risk for
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stroke; (ii) it is unclear whether treatment for AF is effective in people identified
through screening; and (iii) it is not known whether screening for AF is superior to
the current approach (99). Similarly, WHO does not make any recommendation
regarding population-level screening programmes for AF, and this is not mentioned
among the WHO “best buys” (18).

3.3.3 Screening for other preclinical CVDs

Only two included studies involved screening for other preclinical CVD conditions,
and these included different combinations of preclinical CVD conditions (53,54).
More studies are therefore needed to establish recommendation on screening for
these conditions.

3.4 Future research

Studies into screening for CVD risk and CVD risk factors at population level in
countries of the WHO European Region have consistently shown no beneficial effect,
despite including several high-quality RCTs with large numbers of participants.
This means that population-level screening fails to fulfil the most important
screening criterion: that there should be scientific evidence of screening programme
effectiveness (Box 1, item 4). However, the studies were primarily conducted in
western European countries with well-functioning health-care systems, where
case-finding and relevant management among high-risk patients is implemented
in clinical practice and the population has general access to medicine and health
insurance. The findings may not be transferable to other settings (e.g. eastern Europe
and the CIS) owing to differences in national health-care systems, disease burdens
and societal factors (which may affect the outcomes of screening programmes); it is
possible that countries with wealker health-care systems may benefit from population
screening. Therefore, to provide an evidential basis for relevant recommendations,
high-quality population-level RCTs on screening for CVD risk and CVD risk factors
need to be conducted in eastern European and CIS countries.

3.5 Policy considerations

Based on the review findings, the main policy considerations for Member States
of the WHO European Region are to:

e review existing systematic population-level screening programmes for CVD
risk and CVD risk factors (if such already exist), avoid initiating new screening




programmes for CVD risk and CVD risk factors, and consider alternative
methods to achieve the desired outcomes in reducing the CVD burden;

e re-evaluate current systematic population-level programmes for screening
for AAA, taking into account the changes in risk factors and improved
treatment; and

e await the results of population-level RCTs on the effectiveness of screening
for AF and other preclinical CVDs before considering the implementation
of such programmes.
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4. CONCLUSIONS

Population-level screening for diseases is a widely accepted health-care strategy,
but a systematic review of the literature showed that screening for CVD risk and
CVD risk factors does not lower CVD morbidity and mortality at population level.
The proposed screening criteria state that before a population-level screening
programme is introduced in a country, the effect should be documented. However,
most countries have not initiated studies to determine whether population-level
screening for CVD risk and CVD risk factors can lower the CVD burden. In countries
where high-quality studies have been performed, the lack of effect is evident. Except
for one study, these have been performed in western European countries. Given
these findings, population-level screening programmes for CVD risk and CVD risk
factors cannot be recommended in the WHO European Region, and countries
that have introduced such screening programmes should reconsider their efforts.
However, it is important to stress that these findings do not concern case-finding
among patients who are in contact with the health-care system, according to
national and international guidelines. Screening for AAA was found to reduce
relevant outcomes for the burden of AAA, but the evidence may be outdated owing
to changes in important risk factors (such as smoking) and improved treatment
options. Thus, more context-specific evidence is needed before screening for AAA
can be recommended. As RCTs of systematic population-level screening for AF and
other preclinical CVD conditions are still in progress, it is not yet possible to base
any conclusions on them. A more promising option may be to promote societal
changes by health promotion, following the 1986 WHO Ottawa Charter and Health
in All Policies approach, to ensure that healthy choices are the easy choices.
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ANNEX 1. SEARCH STRATEGY

NB: references are given in the main reference list.

Databases

Peer-reviewed documents in English and Russian were identified from CINAHL
(Cumulative Index to Nursing and Allied Health Literature), Cochrane Central
Register of Controlled Trials, Embase, McMaster’s Health Evidence, MEDLINE and
Scopus. Further searches for peer-reviewed documents in Russian were performed
in the following databases: CyberLeninka, East View, Russian Science Citation Index,
Scholar.ruand the Scientific Archive of the Russian Federation. Further documents
were obtained by searching clinical databases (the WHO International Clinical Trials
Registry Platform and ClinicalTrials.gov) and grey literature databases (OpenGrey
and the United Kingdom Screening Programme). All searches were conducted
between March and May 2020 and no geographical or time limits were applied.

Hand searches were conducted to identify studies on the adverse effects and
empirical (i.e. not modelling) studies on the cost—effectiveness of screening,
with Web of Science used for citation tracking for eligible studies. Existing reviews
on the topic were examined to identify recent primary studies and reference lists of
included studies and systematic reviews were examined to identify further records
for inclusion in the analysis.

Search terms
Search terms in English

Searches were built on two previous Cochrane reviews, from 2017 and 2019 (22,100).
Search terms relevant to CVDs were collected from the first (and supplemented
with other relevant CVD search terms) and those relevant to systematic screening
programmes (supplemented with other relevant search terms), and used The
Cochrane highly sensitive search strategies for identifying randomized trials in MEDLINE
(101). The original search terms from both Cochrane reviews had been prepared
for MEDLINE through Ovid; these were converted for use in MEDLINE through
PubMed (Table A1.1).
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Table A1.1. English search terms and combinations for the search in MEDLINE

No. Query Number of hits

(((“cardiovascular’[TIAB] OR “cv”[TIAB] OR
“cvd”[TIAB] OR “coronary”[TIAB] OR “chd”[TIAB]
1 OR “heart disease”[TIAB]) AND “risk’[TIAB] AND 85197
(estimat*[TIAB] OR assessment*[TIAB] OR scor*[TIAB]
OR equation*[TIAB] OR calculat*[TIAB])))

2 “Cardiovascular Diseases”[MeSH:noexp] 144 586
3 cardiovascular disease*[TIAB] 172 072
4 “coronary disease”[MeSH:noexp] 130 494
g heart disease*[TIAB] 174133
6 ((coronary[TIAB] AND disease*[TIAB])) 192 069
7 coronary rislK*[TIAB] 5 470
8 cardiovascular rislk*[TIAB] 67 063
9 “hypertension”[MeSH:noexp] 231439
10 (“H){‘perlipidemiasf’[{’\/\eSH] OR “Dyslipidemias”[MeSH] 112 014
OR “Hyperglycemia”[MeSH])
1 cholesterol[TIAB] 240 421
12 “Arteriosclerosis”[MeSH] 173 967
13 ((arteriosclerosis[TIAB] OR atherosclerosis[TIAB])) 129 001
14 OR/1-13 1153 388
15 stroke 330 380
16 “peripheral vascular diseases” 13 390
- g\i/\schaem'ic heart disease OR Myocardial Ischemia OR 540 819
yocardial infarction)
18 atrial fibrillation 81100
19 abdominal aortic aneurism 156
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Table A1.1 contd

No. Query Number of hits
(coronary artery calcification OR “Vascular

20 Calcification”[MeSH]) 10752

21 (“carotid plaques” OR “Carotid Stenosis”) 19 057

s (“Angioplasty, Balloon”[MeSH] OR “balloon dilation” 14682

OR “balloon angioplasty” OR “Stents”[MeSH])

(“Cerebral Revascularization”[MeSH] OR
5 “Transmyocardial Laser Revascularization”[MeSH] 120 660
3 OR “Myocardial Revascularization”’[MeSH] OR 9
revascularization OR revascularization)

24 (apolipoprotein OR “Apolipoproteins”’[MeSH]) 61921

(“Thrombolytic Therapy”[MeSH] OR thrombolysis
OR alteplase OR “Anticoagulants”’[MeSH]
OR anticoagulant® OR embolysis OR
“Thrombectomy”[MeSH] OR thrombectomy OR
25 “Percutaneous Coronary Intervention”[MeSH] 657 840
OR PCI OR “Percutaneous Coronary
Intervention” OR congenital heart disease OR
“Cardiovascular Abnormalities”[MeSH] OR
“Cardiomyopathies”[MeSH])

26 OR/15—25 1516 085

27 14 OR 26 2210 109

(“physical examination”[MeSH:noexp] AND
((@annual[TI] OR gp[TI] OR periodic[TI] OR yearly[TI]
OR routine[TI]) OR ((primary[TIAB] AND (care[TIAB]
28 OR health care[TIAB])) OR primary health*[TIAB] OR 291
general practitioner*[TIAB] OR general practice[TIAB]
OR family doctor*[TIAB] OR family practice*[TIAB]
OR family physician*[TIAB])))

(((health check*[TI] OR healthcheck*[Tl] OR annual
physical*[TI] OR annual medical[TI] OR medical
29 checlk*[TI] OR primary care check*[TI] OR wellness 5299
checlk*[TI] OR well care[Tl] OR wellcare[TI] OR well
woman[TIl] OR well visit*[TI])))
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Table A1.1 contd

No. Query Number of hits

(((@nnual[TI] OR periodic[TI] OR regular[TI] OR
routine[TI] OR yearly[TI]) AND (check*[TI] OR
health* exam*[TI] OR health evaluation*[TI] OR
30 medical exam*[TI] OR physical exam*[TI] OR wellness 39
check*[T1] OR gp visit*[TI] OR physician visit*[TI] OR
doctor visit*[TI] OR doctors* visit*[Tl] OR doctor*
Visit*[T1] OR office visit*[TI])))

(((@nnual[TI] OR yearly) AND (medical*[TI] OR
31 physical [T 2048

32 (((@nnual[TI] OR yearly[TI]) AND visit*[TI])) 18

((preventive*[TI] AND (care check™[TI] OR
checkup*[TI] OR check-up*[TI] OR visit*[TI] OR

33 exam*[TI] OR family doctor*[TI] OR gp[TI] OR family 1027
physician*[TI] OR general practitioner*[TI])))

(((multifactor*[TIAB] OR multifactor*[TIAB]) AND

34 prevent'[TIAB])) 6766
((multiphasic[TIAB] AND (screening[TIAB] OR

35 test*[TIAB] OR tests[TIAB] OR testing[TIAB] OR 1900
checlK*[TIAB])))

36 “general health screening”[TIAB] 133

37 “multiphasic screening”[MeSH:noexp] 1088

((alcohol[TIAB] OR “Alcohol Drinking”[MeSH] OR
diet[TIAB] OR “diet"[MeSH]) OR smoking[TIAB]
OR “smoking”[MeSH] OR tobacco[TIAB] OR
“Tobacco Use”[MeSH] OR exercise[TIAB] OR
“exercise”[MeSH] OR life style[TIAB] OR “life
style”’[MeSH] OR (weight reduction[TIAB]

OR “Weight Reduction Programs”’[MeSH] OR
obesity[TIAB] OR “Obesity’[MeSH] OR physical 31534
activity[TIAB] OR physical inactivity[TIAB] OR
“Sedentary Behavior”[MeSH]) AND (screen*[TIAB]
OR “Mass Screening”[MeSH] OR check[TIAB] OR
check*[TIAB] OR “Physical Examination”[MeSH])
AND (prevention[TIAB] OR preventive[ TIAB] OR
preventive[TIAB] OR “Primary Prevention”’[MeSH]))

38
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Table A1.1 contd

No. Query Number of hits
39  OR/28-38 50 035
40 “mass screening”[MeSH:noexp] 101 313

(((general[TIAB] OR organized[TIAB] OR

organized[TIAB] OR prevent*[TIAB] OR

systematic[TIAB] OR annual[TIAB] OR yearly[TIAB] 68
41 OR periodic[TIAB] OR regular[TIAB] OR 215890

routine[TIAB]) AND (screen*[TIAB] OR checl*[TIAB]

OR checkup*[TIAB] OR check-up*[TIAB])))

42 ((health check*[TIAB] OR health screen*[TIAB])) 10 515
43 OR/40-42 296 591
44 “primary health care”’[MeSH] 155 147
45 “family practice”[MeSH:noexp] 65 009
46 “physicians, primary care”[MeSH:noexp] 3305
47 “general practice”[MeSH:noexp] 13 047
48 “physicians, family”[MeSH:noexp] 16 276
49 “general practitioners”’[MeSH:noexp] 7 615
50 “outpatient clinics, hospital’[MeSH] 16 960
51 “ambulatory care”[MeSH:noexp] 42 452
52 “ambulatory care facilities”[MeSH] 54 247
53 “community health services”[MeSH] 299 000
54 “community health centers”[MeSH] 12 201

(((primary[TIAB] OR communit*[TIAB]) AND
55 (care[TIAB] OR health*[TIAB])) 520 266

((family practi*[TIAB] OR family doctor*[TIAB] OR
56 family physician*[TIAB] OR gp*[TIAB] OR gps*[TIAB] 163 954
OR general practi*[TIAB]))
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Table A1.1 contd

No. Query Number of hits

(((outpatient™[TIAB] OR ambulatory[TIAB]) AND
57 (care[TIAB] OR healthcare[TIAB] OR clinic*[TIAB] OR 147 361
service*[TIAB] OR facilit*[TIAB])))

58 OR/44-57 1150 868
59  43AND 58 55127
60 39 OR 59 100 436
61 “randomized controlled trial’[PT] 501912
62 “controlled clinical trial”[PT] 590 612
63 randomized[TIAB] 509 706
64 placebo[TIAB] 210 946
65 “clinical trials as topic”[MeSH: noexp] 190 273
66 randomly[TIAB] 328 467
67 trial[TI] 213 392
68 OR/61-67 1280 253
69 (animals[MeSH] NOT humans[MeSH]) 4 675 327
70 68 NOT 69 1178 080
71 27 AND 60 AND 70 2 622

Search terms in Russian

CeprieuyHo-COCyAMUCThIe 3a60/1eBaHNA, UllleMuYecKas 6051e3Hb Cep/iLla, CEpIeYHO-
COCYOVCTBIN PUCK, apTepyrabHas TUMepPTeH3Ys, aTePOCKIepPO3, MHCYIIBT,
HapylleHne MO3TOBOTO KpoBobpalleHus, MHPApKT MUOKapa, TUIIePTOHMS,
XOJIECTEPUH, JNINIUIBI, TUIIUOHBIA CIIEKTP, QUOPUIALNSA MTPefCcepanii,
MepliaTeibHas apuUTMIusA, aHeBpu3Ma abJOMMHAJIBHOTO OTZAea aopTH,
KanmbIUUKaLVs KOPOHAPHBIX apTepuiA, 6isIIKa COHHOV apTepun, KapoTUIHas
6JIAIIKA, CYOKIMHUYECKNIT aTepOCKIIepos, AMCIIaHCepu3alus, eXXeroaHbie
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podMIaKTUYeCcKe OCMOTPBI, CKPUHVIHT, KyPeHNe, 3[0POBBI 06pa3 XMU3HY,
MpobMIaKTNIeCcKoe KOHCYTBTUPOBAHNE, TEPATIEBT, CEMEIHBIN JI0KTOD, IUETa,
CHIDKEHME Beca, 3MepeHue apeTpanibHOrO IaBleHns], CDAaBHUTEIbHbBIE
MCCIIeIOBaHNSI, PAHIOMM3/POBAHHEIE MCCTIEN0BaHMS, CEPIEYHO-COCYANUCTRIE
MCXOJIBI

Study selection

The titles and abstracts of all studies identified in the searches were independently
assessed for relevance by two reviewers (CUE and T] for searches in English; OR and
AA for searches in the Russian) and then the full text of each selected publication
was examined to identify documents for final inclusion. Disagreements were
resolved through consensus.

Inclusion and exclusion criteria were selected to identify studies that could simulate
the scenario of a country introducing population-level screening.

Inclusion criteria were:

e used a pragmatic RCT design;
e reported outcomes for CVD burden;

e evaluated interventions of systematic population-level screening for CVD risk
and CVD risk factors (behavioural factors: smoking, harmful use of alcohol,
unhealthy nutrition and physical inactivity; biological factors: high blood
pressure, raised blood sugar levels, dyslipidaemia and raised body mass index)
or preclinical CVD conditions, followed by counselling and/or medical and
surgical treatment (with no limit on the number of risk factors screened for);

e included general populations of children and/or adults;

o had a geographically well-defined study area, from which a random population
sample in relevant age groups was invited for screening (with the remaining
population used as the control group); and

e was an intention-to-treat analysis (evaluation included the whole group,
regardless of whether some individuals failed to attend the screening).

Exclusion criteria were:

e specifically targeted older people
e included populations with known specific risk factors or diseases.
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Of 6878 titles and abstracts screened after removal of duplicates, 6785 records were
excluded and full-text assessment was carried out for 93 records. An additional
14 studies were identified during this process, primarily from the studies included
in two systematic reviews of the effectiveness of screening for CVD (58,100) and
a systematic review on the effectiveness of screening for AAA (85). A final set of
33 studies (representing 22 RCTs) were included in the narrative synthesis and 13
RCTs were included in the meta-analysis (Fig. A1.1). Annex 2 provides a list of the
studies that were excluded following full-text screening, along with the reasons
for excluding them. A case study was selected to illustrate a possible model for a
national screening programme for AAA.

Quality appraisal

The methodological quality of included studies was appraised using the RoB 2
Cochrane risk-of-bias tool for randomized trials (102), which considers the risk of
bias in five domains: (i) the randomization process; (ii) deviation from the intended
intervention; (iii) missing outcome data; (iv) measurement of outcomes; and
(v) selection of the reported results.

Data extraction

Based on a published framework (100), the following data were extracted from all
included studies: design; geographical setting; country; start date and duration;
diagnostic tests used; intervention; age and sex of participants, number of participants
allocated to each arm, number of participants lost to follow-up for each outcome,
baseline comparability. The following data were extracted from the study results:
number of events or rates for mortality; and number of hospitalizations, surgical
treatments, new medications and referrals to specialists; number of diagnostic
procedures required because of positive screening tests; number of physician
visits; and data on outcomes related to costs, morbidity and (long-term) adverse
effects of interventions. Data were extracted independently by two authors,
and disagreements were resolved by consensus.

Data analysis

Data were pooled from studies that reported similar outcome measures and used
in a series of random-effects meta-analyses. Primary analyses included the number
of cases in both the intervention and control groups; if absolute numbers were
not reported, hazard ratios or relative risks were imputed. Sensitivity analyses were
conducted to assess the effect of the risk of bias in the results. For outcomes where
meta-analysis was not possible, data were analysed and presented narratively.




Fig. A1.1. Study selection process

( Records identified through ) Records identified Records identified through
English-language database through Russian-language additional sources
searches database searches (n=682)
(n=8722) (n=5)
\§ J
4 2\
Records after removal of
duplicates
(n=6191)
N\ J v v v
Records screened Records excluded
(n=16878) (n=6785)
v

Full4ext articles assessed

for eligibility
(n=93)

Studies identified ( Full-text articles \
through handsearching, excluded
systematic reviews and n=74.

reference lists of Reasons:

included studies q o
_ ¢ randomization not
(n=14) community based (n = 41)
e not randomized (n = 27)
v o clinical study (n=2)
( e wrong outcomes (n = 2,
Studies included in the s | d (d _)
narrative synthesis ¢ noresults provided (n=1)
(n = 33 studies; « conference paper (n =1)
representing 22 RCTs)
RCTs without ‘
similar outcome \ /
v
measures - : : N
(n=9) RCTs included in meta-
analyses
(n=13)
\ J

39




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

40

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?
REPORT )

ANNEX 2. STUDIES EXCLUDED AFTER
FULL-TEXT REVIEW

Seventy-four studies were excluded after full-text review, for the reasons given.
Where available, the formal name of each RCT is given; where not, the geographical
location is given.
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ANNEX 3. RISK OF BIAS IN THE
INCLUDED STUDIES

Therisk of bias was assessed, where possible, in the included studies using the RoB 2
Cochrane risk-of-bias tool for randomized trials (102). Tables A3.1-A3.3 describe
the bias rislcin 12 RCTs on screening for CVD risk factors, four RCTs on screening
for AAA and one RCT on screening for other preclinical CVDs. Where available,
the formal name of each RCT is given; where not, the geographical location is
given. NB: references are given in the main reference list.




- MO IEEWNe}
pa1oNpuUOd 24oM
sasA|eue ay] 210joq apew sem (Sopod
OL-D| JUBA3|a4 JO UOI13]as Suipnjoul) S3nsau pariodal
ue|d sisA|eue ue 1nq ‘siskjeue 20y 1504 MO 3y3 JO UO1129)3S
Anjerniow g Anpigiow AAD
Uo pue Ajlje1iou |e10) UO S2UI02IN0
10} 1endosdde atom eiep 12315139y
sasAjeue ay3 Sul3oNpuod a104aq uodn UOITURAIIUI BU]
PapIoap 24aM S9POD OL-D| JUBAD|SY MOT 4O IUSLIAINSBIWY
elep dn
-M0J|0} 939]dwod SuluIBIUO0D $I91SI3al ejep
43noay3 pa103)|0d 21aM BIEP SWOIINO MOT  aWo21no SUISSIN
pa31onNpuod a4om sask|eue ajeudoiddy
seiq 03 pa) aney 1ou A|qeqoud
p]NOM uoIIURAIIUI Ue Jo Jied Sulaq
J0 98pajmow| pue ‘unoineyaq s,a|doad
93ueyd 01 palUle UOIIURAIIUI Y |
pa10e1UOD JoAdU sem dnoud NUISVENNE Y]
]042U00 241 INq ‘dnouS uonuaAIRIUl papuaiul oy}
(1e301) Anjeriow »
ay3 puiq 03 9|qissod j0ou sem 1 MO W1y uoieinag AUPIGIOL {01
9)qetedwod ‘(pau1qWoD)
2J9M SD11S1I910BIBLD dUIjaseg Ayjerow g
JoIndwiod ssaooud Anpigiow gH| (€2) zgblL
AQ auop Sem UOIIBZILIOPUEY MO uoljeziwopuey| ‘Anjeliow |ejo0] ‘YOINOWUEQ
ELEIRNE ulewop 1S2491ul
Juawadpnl 4oy uoseay  Jo JudWadpn| D|su selrg Jo (s)owooInQ  JeaA peys Apnig

510108} 5|11 GAD 104 SUIUS2IDS UO SAIPNIS PapN|OUL 9 U1 YSM SBIq JO JUSWISSISSY ‘L'EY d|qel

55




S}
z
z
w
wl
(a2
O
1%]
—
w
>
(NN )
=
z
o
E
<
—
=)
a
o
o
Q
=
<
=
w
=
w
>
w
[T
©)
1%}
%]
w
z
w
=
=
O
w
[
[
w
w
T
[
%2
=
<
T
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

SUI92U0D
- awos IE2EWe}
Pa1onNpuod alam sasAjeue
9y} 2104q Pa3103)9s d4am Sapod-D)| s3nsas pariodal
JUBA3Ja4 1N ‘SIsAjeue 204 1504 MOT 33 JO UoI03Jas
Apjenow g Anpigiow
AdAD ‘Anjeriow |10} UO $ALIODINO
10} 1endosdde atom eyep 1235139y
sasAjeue ay3 uionpuod a10joq uodn uoIUdAIRIUI Y}
PapIoap 24aM S9POD OL-D)| JUBAD|DY MOT  JOUSWAINSEI
dn-moj|o4 239)dwiod yim sia3s13al elep
43nouy1 pa123)|0d 24om Blep AWOIINQO MOT  2WOo2IN0 SUISSI
pa3onpuod a4am sask|eue ajendoiddy
dnoug joJjuod
9Y3 Ul $399443 UaA0-||IdS pey aney
P|NO2 Y21yMm ‘papul|q 10U aIam Sd5) SUOIJUAIRIUI
dnol8 uonusAialU SUI22U0D papuaiul oy}
ay1 puiq 01 9|qissod jou sem 1| awos Wwioly uoneinag
9)qetedwiod (paulquuod)
9JoM SD13S11910BIBLD dUIjaseq Ayjeriow g
s103e31359AUl 3y} Jo Ajjuspuadapul ssaooud Anpigiow gAD (9z-t2)
Pa1oNpUOD SEM UOIIEZILIOPUEY MO UOI1eZILIOPUEY ‘A})e1I0W B30 1661 140129
|9A3) 3S1 ulewop 1S2491Ul
Juawadpnl 40y UOSEDY  JO JUWAZPN| D|Su selg Jo(s)awoonQ  Jeak uels Apms

puod '€y 3|qe|

56




- ysiH II2EWe}
asn uoljedipawl
uo ejep papiodai-j|as Su130a}j0d
10} papinold sem a)euoIel ON
awo2INo siy3 4oj ueld SUI2DUOD  S}INsad patioda
sisAjeue payioads-aid ou A|qeqold 2Wwos 9y3 JO UO1129)3S
91kl uonne
Y31y ay3 Sunapisuod ‘seridosdde uoluaAIRIUI Y]
10U 249M S2WO0DIN0 paiodal-}|as ySiH  JouswaINseayy
e1Ep aW021N0 Julssiw
ay3 wouy Suisiie seiq jennualod
10} 1924102 10U pIp sasA|eue ay |
sjuedioiyed Jo %ty ejep
104 3)qe|ieAe A|uo aiam erep dn-moj|o4 ySiH  awoo1no SuIssiy
Pa10BIU0D JoAaU Sem dnoud
|043U0D 23 pue ‘dnoid uoiuaAlaIul SUOITUSAIRIU
9y puljq 03 9)qissod jou sem 3 papuaiul 2y
sjuedionyed Jo %EY w0} UOIIRIASD 01
104 3)qe|leAe A|Uo a4om erep dn-moj|o4 ySiH  anpseiq oSy
sdnou8 usamiaq (uoneoipawl mau)
SESIIETENIETNEN-TEYEWNCIETIT SUI2U0D ssaooud 3sn uoledIpal
WIOpUEBJ SeM 90Uanbas uo11edo)je ay | awos uolezZIWopUEy paiodai-j|as (82'Lz) 0661 A3
ELEIRNE urewop 1S2491ul
Juawadpnl 4oy uoseay  Jo JuawWadpn| D|su selg JO (s)owooInQ  JeaAh ueys Apnig

pauod L€y 3|qe

57




[©]
Z
P4
o]
w
(a2
Q
a
4
o
>
ot
=
Z
)
=
<<
3
=)
o
o
a
Q
=
<
=
o
=
n
>
[
W
©)
n
]
W
Z
w
=
=
(O]
|
o
o
w
w
I
=
@)
=
<<
I
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

911 SWES 3] 18 UOI1IPUOD |0IIU0D
10 UoIjUAAIRIUI JaYIR 01 pausisse
aJam sjuedidiied 1ng ‘jielap yonw ul

(uoneoipawl

ssoooid  mau) suolredipawl

(0%)

Paq140sap J0U $$9004d UOIIEZILIOPUEY MO UOI1eZILIOPUEY Jo uonduosalg «1eaH Ajiwie
- MO IEENe)
s)nsaJ pariodau
Suipiodal aA1309)3s JO UOIIEDIPUI ON MOT 33 JO UOIII3)aS
SElq
U1 3]nsal 03 Aj9d}1jun — 2Wo23IN0 ay1 UOIIURAIIUI BY}
ainsesw 0] pasn poyiaw arendolddy MO7  JO juaWRINSEaW
eale
Apnis ay1 9] sauedioiied omy AjluO
salsdoine pue spiodal elep
jendsoy ‘salsi8as ydnody dn-mojjo MOT  9WO2INO0 SUISSIN
|eL SUOIJUAIRIUI
3y} IN0ge patulojul Jou sem dnoid papuaiul oy} £
]042U02 9Y3 3nq ‘dnoug uoruaAIRIUl wo.j Uoljelnap 01 au Avmm____mwm_w%
d !
ay3 puiq 03 9|qissod jou sem 1| MO  anpselq oISk AujEow g
SElIq uljnsal Alpigiow gH|
01 Ajy1jun sem siy3 inq ‘Ajjeonzaqeydie ssaooud ‘Ajerow AAD (62)
pa110s a4om syuedidilied MO UOI1eZILIOPUEY ‘Ay|eniow |e30] 8961 ‘PNS-HNpT
|9A3) 3S1 ulewop 1S2491Ul
Juawadpnl 40y UOSEDY  JO JUWAZPN| D|Su selg Jo(s)awoonQ  Jeak uels Apms

puod '€y 3|qe|

58




- Y3 11B49A0

2Wo21IN0 dyIoads siy3 Suiuladuod SUI2dU0D  S3Nsad paiodal

ue|d sisAjeue Uo uollBWIOUI ON 2WOS 3y} JO UOID3|aS
sdnou8 usamiaq
PaJ4a41p 9ABY P|NOD JUSLSSISSY
opew

sem suondiiosald Jo Juatainsea UOIIURAIIUI DU}

MOY UO UOI1BULIOJUI JO XOBT] ySiH  JolusWRINSEIY

elep

dn-mojj0} 03 sSO| JuEdYIUSIS ySiH  awoo1no SuIssIy
dnou8 |011u0d 3y} JO UOIFBUILEIUOD JO
3SL oY1 paonpad ugisap | Dy 191sn)D
|ell} ay3 Jo atemeun dnoid jo1yuo)
seiq o3 pea) Jou A|qeqoud
pinom uonuaAlaiul ue jo 1ed Suiaq
Jo a8pajmouwy| pue ‘“unoiaeyaq s,ajdoad
98ueyd 0} pawWIe UOITUAIRIUI BY |
|eL

ay3 3noge pawiojul Jou sem dnosd SUOIIURAIRIUI

|043u00 243 Inq ‘dnou uonuaAIRIUl papuaiul 2y

ay1 puljq 03 9)qissod 10U sem 3 MO W04 UoleIn(g

|9A3) d|S1 urewop

Juawadpnl 4oy uoseay  Jo JuawWadpn| D|su selg

1524931

JO (s)owooInQ  JeaAh ueys Apnig

pauod L€y 3|qe

59




[©]
Z
P4
o]
w
(a2
Q
a
4
o
>
ot
=
Z
]
=
<<
3
=)
o
o
a
Q
=
<
=
o
=
n
>
[
W
©)
n
]
W
Z
w
=
=
(O]
|
o
o
w
w
I
=
@)
=
<<
I
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

ydiy
(zz) smejs uoiedo)|e 0y 'S9UI021N0
papul|g 10U 949M SI0SSISSE 2WO02INO  AlljeLiow dAD
yieap MO|
4O 9SNED 104 PaYISSe|a. .19M JLLOS 'SOWOOINO  UOIIUSAIdIUI DL}
PUB ‘P3ISSISSE 94oM $91eIL11U30 L1ea( AljeLIOW  JO JuSWINSEaYy
(dnoug josuoo ayy
Ul %L pue dnoJg jejuswiiadxa ay3 Ul
%E€ 0 sem £/61 Jo pua ay1 Aq dn-moj|o} elep
0} $50J,, 1y} paiels uodal Apnis ay | MOT  9WO2INO0 SUISSI
paAjoAUl
jJou aom dnoig uoluAIRIUI BY3 Ul
sjuedipiiied jo suedisAyd aejngau
9y} pue pajoeIuod IaAdu sem dnoud SuoljUaAIR I
1043U02 3y3 Inqg ‘dnoud uonudAIRIUI papuaiul a3
ay3 puiq 03 9|qissod jou sem 1 MO W1y uoleInag
UDAIS SEM UOIIULAIIUI
a1 2104aq 90€|d »00] UOI1EI0| )Y
ssao0.d uoleziwopuel oyl
asiwoldwod 03 pajoadxa jou SI Ing ssaoo0ud Apjerow gaD (L)
91ep Y1Iq UO paseq Sem UOI3ed0||y MO UOI1eZILIOPUEY ‘fy)eniow |ejo] €961 ‘Sinquaylon
|9A3) 3S1 ulewop 1S2491Ul
Juawadpnl 40y UOSEDY  JO JUWAZPN| D|Su selg Jo(s)awoonQ  Jeak uels Apms

puod '€y 3|qe|

60




- MO IEENe)
s3nsas 1odau
ue|d sisAjeue payioads-ald MO JO u0ND9)RS
uoluaAIIUI Y}
pasn a4am ejep 915139y MOT  JO JUBWINSEIN
elep
dn-mojjoy 219)dwio) MOT  2Wo21IN0 SUIssIW
P310B1UOD 2U9M »Emtoc_
dnou8 |0J1u0D a3 Jou SdD JayieN =jolis Aljerowl
210J2q paziwopuel alam siuedidilied suonuaARIUL Ajjeuow g
dnoud uonuaaiaiul papuaiul ay1 H_U_@%ﬁ_mv_&w%
ay1 puljq 03 9)qissod 10U sem 3 MO W04 UoleInQg AujeHiow g
ssao0ud Anpigiow QH| (2€)
(zz) 1oIndwod AQq dUOp Sem UO11ed0| |y MO uoljeziwopuey ‘Ayjerow |e30|  0Z6L ‘Sinquayion
yaiy
:S9LO2IN0
Anjenow gaD
SUJdU0D
awos
:SOUO0INO
Ajjenow
- |elol IEENe)
ue|d SUJEOUOD S} Nsad panodal
sisAjeue payioads-aid ou A|qeqold 2Wwos 9y3 JO UO1129)3S
|9A3] )|S1U urewop 1S9493Ul
Juawadpn( 4oy uoseay  Jo JudWadpn| D|su selrg Jo (s)owooInQ  JeaAh pels Apnig

pauod L€y 3|qe

61




[©]
Z
P4
o]
w
(a2
Q
%)
4
o
>
ot
=
Z
)
=
<<
3
=)
o
o
a
Q
=
<
=
o]
=
n
>
n
W
©)
n
]
W
Z
w
=
=
(O]
|
o
o
w
w
I
=
@)
=
<<
I
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

|e141 943 INOGE paLLIOjUl JOU oM
sueisAyd Jejndad d1ayy pue dnoud
]043u02 3y3 Inqg ‘dnoud uoiusAIRIUI

SuolIUaAIRIUI
papuaiul oy}

ay1 puljq 03 9)qissod 10U sem 3 MO W04 UoeIN(g
uoIUIAIRIUI
ay3 jo Auanijap a1ojaq a0e|d 500} uoisuad Anjigesip
0S|e }| "$$900.d UOIIeZILUOPUERL Y} ‘uonjezijendsoy
asiwoldwod 03 pajoadxa jou SIIng ssao0.d ‘Apeow AAD (6€gE)
91ep Y3diq UO paseq Sem UOI3eI0||Y MO uoleziwopuey ‘A31je1ioW |e10 | 6961 ‘owjew
- MO ||B4I2AO
ue|d sisAjeue payioads-aud S)nsau payiodau
€ U1IM 2DUEBPIOIDE Ul 249M SIsA|euy MO 3y1 JO U01193)3S
9WO2IN0 33 24Nseal 0} uonuaAIIUI Y1
pasn a4am Sapod oL-gD)| Pa3dajas-ald MOT  JO JUSWIINSEIN
elep
pasn elep 12315189y MOT  2Wo02IN0 SUISSI
pa1onpuod auom sasAjeue a1elidolddy cm_.pmw_._mzamo;
‘selq 0} pes| Jou >_ano.a p|nom suoneipaul
dnouS uonuaaiaiul ue Jo 1ied Suiaq mau A\mwm_m_w:rm&
Jo 98pajmouwy| pue unoireyaq s,|doad £ _J_our: 3
98ueyd 01 pawlie UolIuaAIIuI Y] ‘|eLl SUOIIURAIRIUI u.m.n_w:_ EQOIUV_
2y1 Inoge pawilojul Jou sem dnoid papuaiul 2y >U_ mmoE
|043u00 2y Ing ‘dnou8 uousAIIUIl WwoJj UoleIAap 01 E_U_Ewﬁ_tumv_okm
ay3 puljq 03 9)qissod jou sem 3| MOT  anp Seiq JoISiy " (pauIquios)
siuedionJed Anjenow g
UM 9peul Sem 10e3u0d Aue 91049q ssadoud Anpigiow gAD (£E-€€1T)
Ja1ndwod Aq sem UOIIBZILIOPUEY MO uoljeziwopuey| ‘Apjelow |e1o | 6661 ‘66.121U|
|9A3) d|S1 urewop 1s.493Ul
Juawadpnl J0j UoseY  JO JUsWAZpN| D|Su Selg Jo(s)awooinQ  Jeak uels Apms

puod '€y 3|qe|

62




- Y3iH lleeA0
ue|d siskjeue SUJEOUOD s} Nsad panodal
payi0ads-aid e uo uoljeLUIOUI JO d|0ET 2WOS 3yl JO UOIID3aS
snjels
UO11eD0||e JO 98pa|Moud| AQ paouan|jul UOIIURAIIUI B}
U399 2ABY P|NOD JUBISSISSE SLWOIINO ydiH 4o uawaunseayy
Ajlenaed pajesadood %z S ANy elep
paiesadooo syuedidiied Jo %z 06 MOT  2Wwo02IN0o SUISSIW
0} paugdisse alom Aay3 dnoud ayy
Jo ped se pasAjeue atom sjuedidijied
1eU] 9]qeqo.d "UOI1eulIuRIUOD JO SUOIJUaAIRIUI
>|s. 01 Suipes) syuedioipied |o13uod SUI92U0D papuaiul oy}
UB UOIJUaAIRIUI U10q paleall S awo WO1J UOIIeIAD
P B 111 4109 p1eat 59 5 4 uoneined SSAUY|DIS PaYIIDD
snjels ‘saanpaooud
UOI1BD0||E D3} JO 2IEME DIIM SO onsoudelp
pue ‘sp10odal ) UO Paseq a4om e1ep ‘uoiesipal mau
auljaseq "ss900.d UOIIeZILLOPUEL DU} ‘spsia ueisAyd
asiwoldwod 03 pajoadxa jou SI Ing SUJa2U0D ssaooud Josaquinu (o¥) 6961
91ep Y1iq UO paseq Sem UOI3ed0||y owos UOIeZILWOPUEY  ‘suonjezijeyidsoH  ‘puellaquinyioN
- MO IE2EWe)}
s3nsau payiodau
Suipiodal 9A1309)3s JO UOIIEDIPUI ON MOT 33 JO Uo1o3)as
(zz) uonedoje jo UOITURAIIUI BU]
9IBME JOU SEM JOSSISSE 9WODIN0 dY | MOT 4O IUSLIAINSBIWY
elep
Ajjeriow uo dn-moj|oy %66 MOT  3W021N0 SUISSIN
|9A3] )|S1U urewop 1S2491ul
Juawadpn| 4o uoseay  Jo JudWadpn| D|S1 selg Jo (s)owooInQ  JeaAh peys Apnig

pauod L€y 3|qe

63




[©]
Z
P4
o]
w
(a2
Q
a
4
o
>
ot
=
Z
)
=
<<
3
=)
o
o
a
Q
=
<
=
o
=
n
>
[
W
©)
n
]
W
Z
w
=
=
(O]
|
o
o
w
w
I
=
@)
=
<<
I
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

- Y3 11B49AO

S)nsau pariodau

Sunodal 2A1199]95 Jo UOIIEDIpUI ON MO 2y1 JO U01123)3S
Aanins e yum pajuawajddns Y81y :ssauw|ois
SeMm s1y1 ‘sanss| uolelsiu o} pay1Iad
anQ ‘s4epinoid a1ed-yjeay wody Q SHSIA
Pa122]|02 2dom e1ep A||euiSLQ ueIsAyd

MO] :Ajjeriow

Anpigiow dAd®
pue Ajljeliow SulINseaw SawodINo Ajjeliow  uolUdAIRIUI YL
104 Seiq Ul 3nsal 03 A|a3)1) 10N |BI0] 4O luaWAINSEay
sjuedionaed ejep
1SOUL 10} 9|ge|IeAE 2.oM Ble( MOT  9WO2INO0 SUISSIN
pauueld
JoU SeM UDIym ‘s1eak ¥ uo1ye Suiuaalds
10} pajAul sem dnoud |041u0d ay}
211s ApN1s ay3 Wody uoelis o}
9N "UOIIUSAIRIUI B3 JO alNnjeu oyl
0} 2Np Selq Ul }Nsas 01 pa1dadxa SuoljuUaAIR I
J0U SI S1Y3 INq ‘dnoJd uonuanIaul SUJ9OU0D papuaiul 3y}
ay3 puiq 03 d|qissod Jou sem awo W01} UOIFBIND SSOWIDIS Payliiod
Y1 puljq o1 9|q! 1 H S 4} uoneinad ‘sysia ueiIsAyd
UOIIUDAIIUI B3 JO AIDAI|DP ‘suonreziendsoy
21042q 90e|d >003 UO1IEDO||Y "S$a004d ssaoo0ud ‘Aperow QAD  (1v) £961 ‘uopuoT]
uo11e20J|e Jo uondidsap Jesjpun ySiH UOI1eZILIOPUEY ‘A}1|e3I0W |BJO ] 1se3-4Inos
|9A3) d|S1 ulewop 1S2J491Ul
Juawadpnl 40y UOSEDY  JO JUWAZPN| D|Su selg Jo(s)awoonQ  Jeak uels Apms

puod '€y 3|qe|

64




"Pa109)|02 219M BIEP 2UI]aSEq 9} USYM UO USAIS UOIIBULIOJUI ON &

'66191U| 25€9S1(] 1ESH DIWSEYDS| JO UOIIUADIJ 10} APN1S UolIUSAIIU| [ed1S0j00kLLIEYd-UON PasILLOpUEy v
:66191U]| {S95B3SI JO UOIIEDYISSE|D) [BUONBLIIU| 3] JO UOISIAAL YloL :0L-dD)| auonnoeld |esauad (o

- MO IE2EWe)}
s)nsau payiodaus
3unodal 9A1399|95 JO UOIIEDIpUI ON MOT  3y3 JO UoI103Jas
UOITURAIIUI BU]
s1a1s18a4 y3nouyy dn-mojjo4 MOT  JOluaWaINseayy
19351334 y3nodyy elep
dn pamoj|o} a1om syuedidinied ||y MOT  2W02IN0 3UISSIW
pa3onNpuod a4am saskjeue ajeridolddy
“UOIIUDAIRIUI Y] JO aUnjeu ayl
0} 2Np Selq Ul }nsas 01 pa1dadxa NUISRVENNE Y]
J0U S S1Yy1 Inq ‘dnoud uoiuaAIR Ul papuaiul oy}
ay3 puig 031 9|qissod jou S| MO W1y uoieInag
(z2) 4oandwiod ssao0.d Anjenow AaD (zv)
Ag auop Sem UOIIBZILIOpUEY MO uoljeziwopuey ‘Anjertow |e3o) 6961 ‘W|oY>P0IS
|9A3] )|S1U urewop 15991
Juawadpn| 4o uoseay  Jo JudWadpn| D|s1 selrg Jo (s)owooInQ  JeaAh peys Apnig

pauod L€y 3|qe

65




S}
z
z
w
wl
(a2
O
(%]
—
w
>
(NN )
=
z
o
E
<
—
=)
a
o
o
Q
=
<
=
i
=
w
>
%]
[T
©)
1%}
%]
w
z
w
=
=
O
w
[
[
w
w
T
[
%2
=
<
T
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

s19351824 y3nolyy pa1o9)|0d

elep

e1eq ‘dn-mojjo4 219]dwod 01 350]D MOT  2wo2INo 3ulssIy
Pa10oNpuod 24oMm Ssaskjeue
a1enidoaddy ‘dn-mojjo4 deak-oL pue SUOIIUAIDIUI
-7 ay3 w1 syuedidnied jo sequunu SUI2DU0D papuaiul 9y} .
patiodal ay) Ul sa1duLIsIsuoDU| SWOS  WOL) UOIIBIAS(] s3s00 ‘Ayjenow (8Y) L66L
|e101 ‘aunidnu ‘Apn1s Suiuaalos
Jondwod ssa20.d VYV ‘Anjenow wisAunauy
Aq A)|B13U2D SUOp SeM UOIIEZILUOPUEY MOT  UOIjeZILIOpUEY pa1eRI-Y Y Y 213u01 N
- MO IEZEWe)
uoljensisal el
oY1 ul payiodas asoyl yum puodsailod s3nsal pariodal
Apnis a3 ul pajuasald sawodInQ MOT 3y} JO UOIIDD|9S
Anjenow ¥ aunidnl vy JO a0Uspioul
pue A31je3ioW |30} UO SaLLOIINO UOIJUSAJIIUI DY}
10} arendoudde ale eyep 4a1s13ay MO  JO JUSWRINSEIWY
s19151324 elep
y3noay) pa3oa)|0d 24oMm BIEP SWOJINO MOT  2WOo2IN0 JUIsSSIW
pa1onpu0d a4om sask|eue aleidoiddy
"P910BIU0D JoAau sem dnoud SUOIJURAIDIUI
1043U02 243 Inq ‘dnoJg uonuaAIRIU papuaiul 9y} Aujeiow
| | ! el :
ay1 puljq 01 9)qissod jou 1 3 MO wiolj uoneinag 2301 ‘Sumdni
J1UN Yodeasal |eusalxe ue Aq uandwod ssaoold Yy JO @ouspidul (LYy-SP)
AQ 2UOp Sem UOIIEZILUOPUEY MOT  UOIjezZILIOpUEY ‘Aijeriow vy 6861 49159421yD
|9A3] dsi4 Jo ulewop 1s2491u1
juawadpnl aoj uoseay]  juawadpn| Dsu seig jJo(s)awooinQ  Jeak uels Apnig

VYV 404 8Ul1Usa.0s U0 sa1pn1s papn|oul 3y} Ul d[SI SeIq JO JUBWISSISSY “Z €y d|qe

66




- MO IEENe)
Pa31oNpuod a4om
sosAjeue ajeridoidde pue ‘uoiessidal s3jnsa. pajiodal
Jel} 9431 ynm spuodsaulod Suiioday MOT 3y} JO UOIDIJRS
uoledojje dnoud
JO 9IBME JOU 219M SI0SSISSE UI02INO uoljuaAIRIUI BY3
‘a1euidoudde ade ejep 4a1s13ay MOT  JO JUSWIRINSEIWY
elep
dn-mojjoy a19|dwio) MOT  2W0o21N0 SulssIy
pa1onpuod a4am sask|eue aleidoiddy
‘pa1oeIu0D Janau sem dnold SUOIIUaAIRIU
1043u02 3Y3 Inqg ‘dnoJg uoluaAIIUI papuaiul 9y
ay3 puljq 03 3|qissod jou s1 3| MO wolj uonelnag 51500
ssa00.d ‘A31je3iow |e101
wlopuel sem 9ouanbas Uo13e0| )Y MO uoljeziwopuey| ‘Anjerow vyy (67) 7661 ‘SioqIA
SUJa0U0D
- awos ||B4I9AO
uoljes3si3al jeny ayy s3jnsa. pajiodal
UM puodsaliod sawodno paioday MOT 3y} JO UOIDIJRS
uoledojje dnoid
JO 2JBME JOU SI0SSISSE 901N uoljuaAIRIUI B3
‘a1enidoadde ale ejep 4a1s13ay MOT  JO JUSWIRINSEAWY
12A3) |sU Jo uiewop 1sa491ul
j1uawadpn(aoj uoseay  1uawadpn( DS selg jJo(s)awooinQ  Jeak pels Apms

puod z'€y 9|qe .

67




[©]
Z
P4
o]
w
(a2
Q
a
4
o
>
ot
=
Z
]
=
<<
3
=)
o
o
a
Q
=
<
=
o
=
n
>
[
W
©)
n
]
W
Z
w
=
=
(O]
|
o
o
w
w
I
=
@)
=
<<
I
<

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

REPORT

WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

- MO IEENe)
S1|nsa4 papiodad
Suiiodal 2A1309]9s JO UOIIEDIPUI ON MOT 9y} JO UOIIDD|2S
uoledo||e
dnou8 Jo aieme 10U Sem 10SSISSE UOIIUSAJIIUI DY}
awoonQ -aeudoidde si erep 1915180y MOT  JO JUSWINSEIW
uol3edo)e dnoid jo aleme jou elep
SEM J0SSaSSE 2WO00INQ "BIEP 415139y MOT  2WOo2IN0 SUlIssIW
Pa1onpuod auam sashjeue aerdosddy
"Pa10BIU0D JoAau sem dnoud SUOIURAIDIUI
|043U02 ay3 Inq ‘dnoid uonuaAIIUl papuaiul 2y}
2y} pul|q o3 9)qissod 10U SI 3| MO wo4j uoneinaqg
Jandwod ssaoold Ajjenow |ejon (09) 9661
Ag 2uop sem uolleZIWOPpUEY MO uoleziwopuey| ‘ANeriow yyy  ‘BljedIsNY UIISIAN
ELET RN ERLe] ulewop 1s2493U1
juawadpnlaoj uoseay  juawadpn| D|su seig Jo(s)awooinQ  Jeak iels Apnig

piuoo z'€y 9|qe ]

68




SUI92U0D
- awos IEZEWe)
AOZ'S|e1I3|eDIUID Y}IM PaIalsIdal
SEeM Jeym 03 A||n} puodsa.iod Jou SUI2OU0D s} nsau papiodal
op Apnis ay3 ul papiodal sawodInQ 9WOS 93U} JO UOID3J3S
uoljedo|je dnolgd jo ateme
10U 219M UBIDIISIIRIS PUB I0SSISSE UOIIUSAIIUI Y]
2wooInQ -a1eridosdde si erep 4a1s13ay MO JO JUSWRINSEIWY
elep
dn-moj|0} 01 150] Sem %L > MOT  3WOo2IN0 3UIsSI
pa1onpuod a4am sask|eue aredoiddy
‘Pa30BIuU0D JoAau sem dnoud SUOITURAIRIUI
J043u02 2y3 1ng ‘dnod§ uonuaAIIUI papuaiul 3y} yesp
2y pulg o3 s|qissod jou si MO W04} UOIIRIND
yipungor9|ql ousiy 1 J uoneinsg PalejRI-Y VY
Jandwod ssaooud ‘Ureap pajejal (€S) gooz
Aq auop sem uollezZIWopuey| MO UOIEZIWOPUEY -dAD ‘Y1eap |e1oL ‘Jejnosep 810qIA
19A3) JJsu Jo ulewop 152491u1
juawadpnl aoj uoseay]  juawadpn| DS selg jJo(s)pwooinQ  Jeak pels Apms

SAAD [ed1u1)2a.d 10j SuluSa.0s paulquiod uo Apnis papnjoul a1 Ul sl Selq 40 JUWSSassYy €€y a|qe

69




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

70

REPORT

WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING
PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

ANNEX 4. DATA EXTRACTION

Tables A4.1-A4.4 describe the data extracted from the included studies on screening
for CVDrrisk factors, AAA, AF and other preclinical CVD. Where available, the formal
name of each RCT is given; where not, the geographical location is given. NB:
references are given in the main reference list.

Table A4.1. Data extracted from included studies on screening for CVD risk

Study, start
year: status

Data category

Description

DanMONICA,
1982 (23):
completed

Study design

Parallel-group RCT

Setting

11 municipalities in the western suburbs of
Copenhagen

Age and sex of
participants

30-60 years at baseline; men and women

Country

Denmark

Date of study

Baseline data collected in 1982-1984

Diagnostic tests
used

Questionnaire (smoking, diet, physical
activity, alcohol, family history), clinical
examination (weight, height, blood pressure,
pulse, ECG, lung function, ultrasound tests
and other non-invasive tests), serum lipids
and urine analysis

Intervention

The intervention group was invited for three
health checks over the 11-year study period;
if needed, participants were referred to GPs

Total study 30 years (mean: 25.2 years)
duration
Number of Intervention group, 4789; control group,

participants
allocated to each
arm

12994

Loss to follow-up

0%




Table A4.1 contd

Study, start
year: status

Data category

Description

Baseline
comparability

Older men were intentionally oversampled
in the intervention group — this was the only
difference between groups at baseline. No
difference when adjusted for age and sex

Relevant Total mortality, IHD morbidity & mortality
outcomes (combined), stroke morbidity & mortality
(combined)
Results Total mortality: HR =1.03 (95% Cl: 0.98-1.09)
IHD morbidity & mortality: HR = 0.99
(95% Cl: 0.92-1.07)
Stroke morbidity & mortality: HR = 1.14
(95% Cl: 1.04-1.25)
Ebeltoft, 1991 Study design Parallel-group RCT
f:?rrzﬁgted Setting 9 GPs in Ebeltoft municipality

Age and sex of
participants

30—49 years on 1January 1991, men and
women

Country

Denmark

Date of study

Baseline data collected in 1991

Diagnostic tests
used

Questionnaire and assessment of blood
tests for cholesterol, glucose and liver
enzymes, blood pressure, BMI, carbon
monoxide concentration in expired air,
serum creatinine, ECG, family medical
history, physical endurance, smoking,
spirometry, and vision and hearing; a urinary
dipstick for albumin and blood; and an
optional HIV test
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Study, start
year: status

Data category

Description

Intervention

The 2000 invited people were divided a priori

into three groups. Participants in:

e group A were offered a general health
check at baseline and after 1and 5 years,
followed by mailed feedback in layman’s
terms; if necessary, a 10-15 minutes
consultation was offered;

e group B were offered the same and,
irrespective of the general health checlk
results, a 45-min baseline consultation
with their GP to discuss health problems
and encourage healthy lifestyle changes;
and

e group C received a questionnaire at
baseline and a general health check at
year 5.

All participants were offered an additional

health check at the 15-year follow-up

Total study
duration

24 years

Number of
participants
allocated to each
arm

Invitees: 2000 (493 declined); intervention
group A + B, 1006; control group, 501
Non-invitees: 1464 (728 participants were
censored after 15 years, as they were offered
screening)

Loss to follow-up

0%

Baseline
comparability

No significant differences between invitees
and non-invitees at baseline

Relevant
outcomes

Total mortality, CVD morbidity & mortality
(combined)

Results

Comparing invitees to non-invitees:

e CVD morbidity & mortality: HR =111
(95% Cl: 0.88-1.41)

e total mortality: HR = 0.93
(95% Cl: 0.75-1.16)




Table A4.1 contd

Study, start Data category Description
year: status

Comments This synthesis review included the latest
follow-up, which was a post hoc study after
24 years and the effect was analysed on a
population basis. At the start of the study,
the authors compared two intervention
groups with a control group. As these
analyses were not population-based, they
were not included in the main analysis

The screened and unscreened groups were
also compared with an external control
group consisting of 1 511 498 Danes living
outside the municipality of Ebeltoft. This
comparison was not included in this review
because the analysis was not based on a
randomization

Ely, 1990 (27,28):  Study design Parallel-group RCT
completed Setting TGP in Ely
Age and sex of 40-65 years; men and women
participants
Country England, United Kingdom
Date of study Baseline data collected in 1990

Diagnostic tests Blood pressure measurement, a 75-g oral
used glucose tolerance test, measurement of
plasma lipids and HbA1c

Intervention No standard intervention package was
specified for people found to have type 2
diabetes or elevated CVD risk factors
following screening. GPs were informed of
the results and advised to take whatever
action they thought necessary. Intervention
group was screened 4 times

Total study 13-year follow-up (mean: 12.5 years)
duration

Number of Screened group, 1705; unscreened group,
participants 3231

allocated to each

arm

73




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?
REPORT )

Table Ag4.1 contd

Study, start
year: status

Data category

Description

Loss to follow-up
for each outcome

Results based on re-examination after
10 years: 43% attendance rate

Baseline
comparability

No information

Relevant Self-reported medication use (new

outcomes medication)

Results No difference in self-reported intake of
antihypertensive drugs (P = 0.98), lipid-
lowering drugs (P = 0.2), antiplatelet drugs
(P = 0.6), or antidepressant (P = 0.4) and
anxiolytic drugs (P = 0.8)

Erfurt-Std, 1968  Study design Parallel-group RCT
(29): completed Setting District of Erfurt-Std

Age and sex of
participants

50-54 years; men

Country

Germany

Date of study

Baseline data collected in 1968-1971

Diagnostic tests
used

Questionnaire, clinical examination,
including standardized blood pressure
measurement, ECG registration and chest
X-ray, determination of various laboratory
parameters (cholesterol and B-lipoprotein
concentration and glucose after oral
exposure)

Intervention

3 repeated medical examinations, including
the reporting of findings, clarification of the
role of risk factors in CVD development and
indications of behaviour change (smoking,
high-calorie/high-fat diet, lack of exercise);
high-rislk individuals had a 5—6-week stay
in a special department (to provide support
for physical activity, diet, weight reduction,
smolking cessation, psychotherapeutic
treatment)

Total study
duration

9-10 years




Table A4.1 contd

Study, start
year: status

Data category

Description

Number of
participants
allocated to each
arm

Intervention group, 314; control group, 600

Loss to follow-up
for each outcome

<19

Baseline
comparability

Not assessed: the control group was not
contacted at baseline

Relevant Total mortality, CVD mortality, IHD

outcomes morbidity & mortality (myocardial
infarction), IHD mortality (myocardial
infarction)

Results Total mortality: 11.29 vs 11.5%

(intervention
group vs control

group)

CVD mortality: 5.4% vs 4.29%

IHD morbidity & mortality: 11.29% vs 8.2%
IHD mortality: 3.89% vs 3.5%

No differences were statistically significant

Comments

Qutcomes related to myocardial infarction
were analysed together with IHD in other
studies

Two age groups were included in the
study, but data were only extracted for the
oldest age group owing to a breach of the
randomization for the younger age group

Family Heart?
(30): completed

Study design

Cluster RCT

Setting

26 GPs in 13 towns in the United Kingdom;
patients from 1 GP in each town were
randomized to the intervention group

Age and sex of
participants

40-59 years; men and women

Country

United Kingdom

Date of study

No information provided
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WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING
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Study, start
year: status

Data category

Description

Diagnostic tests
used

An interview recorded demographic details,
medical history, family history and smoking
habit, knowledge of CVD risk factors and
perceived health. Measurements included
height and weight, waist-hip ratio, exhaled
breath carbon monoxide, blood pressure,
and random total blood cholesterol and
glucose levels in a capillary blood sample.
Calculation of the Dundee risk score (103)

Intervention

Family health checks conducted by nurses,
including counselling and referral to GPs

Total study 1-year follow-up
duration
Number of 12 472 men aged 40-59 years and their

participants
allocated to each
arm

partners (7460 men and 5012 women):
intervention group, 2984; control group
(internal and external), 9488

Loss to follow-up
for each outcome

73% of the target population participated
in the health check; of these, follow-up was
available for 8594

Baseline
comparability

No information provided

Relevant Prescription of medications

outcomes (new medication)

Results No difference after 1year in the prescription
of medications (antihypertensive, lipid-
lowering and antidiabetic). No numerical
results were presented

Gothenburg, 1963  Study design Parallel-group RCT
(31): completed Setting Gothenburg, Sweden

Age and sex of
participants

50 years at study initiation; men

Country

Sweden

Date of study

Baseline data collected in 1963
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Study, start
year: status

Data category

Description

Diagnostic tests
used

Questionnaire and extensive health
examination (e.g. blood pressure, BMI, lipid
profile). Later examinations also included a
physical test at maximum load

Intervention

Repeated health examinations in 1963,
1967, 1973 and 1980 and referral to relevant
treatment

Total study 15-year follow-up
duration
Number of Intervention group, 1013; control group, 1967

participants
allocated to each
arm

Loss to follow-up
for each outcome

By the end of 1977: intervention group, 0.3%;
control group, 1%

Baseline
comparability

Not assessed: the control group was not
contacted at baseline

Relevant Total mortality, CVD mortality
outcomes
Results Total mortality: 14.5% vs 15.6% (y* = 0.35)

(intervention
group vs control

group)

CVD mortality: 7.3% Vs 6.7% (x> = 0.72)
No differences were statistically significant

Gothenburg, 1970
(32): completed

Study design

Parallel-group RCT

Setting

Gothenburg, Sweden

Age and sex of
participants

47-55 years at study initiation; men

Country

Sweden

Date of study

Baseline data collected between 1970 and
1973

Diagnostic tests
used

Questionnaire and screening examination
collected data on weight, height, total serum
cholesterol and blood pressure; and an ECG
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Study, start
year: status

Data category

Description

Intervention

Screening examination at baseline and after
4 and 10 years. Treatment of risk factors:
smoking (smoking cessation course), high
blood pressure (medical treatment) and high
cholesterol (dietary advice). Organized in
special clinics. Individuals with angina were
referred to a cardiologist

Total study Mean: 11.8 years
duration
Number of Intervention group, 10 004; control group 1

participants
allocated to each
arm

(some examinations), 10 o11; control group 2
(no examinations): 10 007

Loss to follow-up
for each outcome

0%

Baseline
comparability

Baseline comparison between the
intervention group and 29, of control
group 1: the control group had a slightly
higher prevalence of chronic diseases and
considerably more alcohol problems

Relevant Total mortality, IHD morbidity & mortality
outcomes (combined), stroke morbidity & mortality

(combined), IHD mortality, stroke mortality
Results Total mortality: 1293 vs 1304 vs 1332

(no. of cases;
intervention
group vs control
group 1vs control
group 2)

IHD morbidity & mortality: 837 vs 836 vs 861
Stroke morbidity & mortality: 211 vs 196 vs 220
IHD mortality: 462 vs 453 vs 470

Stroke mortality: 64 vs 72 vs 82

No differences were statistically significant

Comment The two control groups were pooled for the
meta-analysis
Intergg, 1999 Study design Parallel-group RCT
(21,33-37). Settin 11 municipalities in the western part of
completed g P p

Copenhagen County

Age and sex of
participants

30-60 years; men and women
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Study, start Data category Description
year: status
Country Denmark
Date of study Baseline data collected between 1999 and
2001

Diagnostic tests Comprehensive questionnaire (lifestyle,

used motivation to change lifestyle, symptoms,
history of diseases, family history of
diseases, psychosocial factors), physical
measurements (ECG, blood pressure, height
and weight, waist and hip circumference,
spirometry), blood samples (total
cholesterol, total lipid profile, HgbA1c) and a
2-hour oral glucose tolerance test. Total CVD
risk was assessed with PRECARD (104)

Intervention The intervention group was invited for
screening, risk assessment and lifestyle
counselling. Those at high risk of IHD
(according to predefined criteria) were
offered 6 sessions of group-based lifestyle
counselling on smoking cessation, diet and
physical activity. Participants at high risk
were re-invited after 1and 3 years. After
5 years, all participants who were eligible at
baseline were re-invited for final screening,
individual counselling and a maintenance

plan
Total study 10 years
duration
Number of Intervention group, 11 629; control group:
participants 47 987
allocated to each
arm

Loss to follow-up 0%
for each outcome

Baseline Significantly different age and sex

comparability distribution, which was expected because of
the sampling procedure. Significantly more
people in the control group were cohabiting
and had a lower education level
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Study, start
year: status

Data category

Description

Relevant
outcomes

Total mortality, IHD morbidity & mortality
(combined), strolke morbidity & mortality
(combined), CVD morbidity & mortality
(combined)

New medication: use of psychotropic
medication (at 4 years before and 5 years
after the start of the study)

Hospitalization due to psychiatric diagnoses
(at 4 years before and 5 years after the start
of the study)

Results

Total mortality: HR =1.00 (95% Cl: 0.91-1.09)

IHD morbidity & mortality: HR =1.03

(95% Cl: 0.94-1.13)

Stroke morbidity & mortality: HR = 0.98

(95% Cl: 0.87-1.11)

CVD morbidity & mortality: HR = 1.01

(95% Cl: 0.93-1.09)

Use of antipsychotics, hypnotics/sedatives,

antidepressants or anxiolytics: no

statistically significant differences

Hospital admissions (all psychiatric

disorders):

e short term: OR = 1.07 (95% Cl: 0.88-1.29,
SE =0.10, P = 0.49)

e long-term: OR =1.00 (95% Cl: 0.83-1.21,
SE =o0.10, P=0.98)

o drift (difference between short- and long-
term effects): OR = 0.94 (95% Cl: 0.76-1.16,
SE =0.10, P=0.55)

Malmo,

1969 (38,39):
completed

Study design

Parallel-group RCT

Setting

Malmo

Age and sex of
participants

55 years; men

Country

Sweden

Date of study

Baseline data collected in 1969

Diagnostic tests
used

Questionnaire and health examination:
weight, blood pressure, lipid profile and lung
function
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Study, start
year: status

Data category

Description

Intervention

Examination focusing on cardiovascular and
pulmonary function. If needed, participants
were referred to specialists for follow-up

Total study 1970-1974 (5 years)
duration
Number of Intervention group, 809; control group, 804

participants
allocated to each
arm

Loss to follow-up
for each outcome

1%

Baseline
comparability

No comparison made: the control group
was not contacted at baseline

Relevant
outcomes

Total mortality, CVD mortality,
hospitalization, receipt of a disability
pension

Results

Total mortality (participants vs non-
participants vs control group): 7.5% Vs 5.8%
Vs 7.5% (NSD)

CVD mortality (participants & non-
participants vs control group): 14 vs 33 cases,
%2 =9.09, P<o0.01

Hospitalization (participants vs non-
participants vs control group): 37.6%

(total days: 6927) vs 299, (total days: 917)

VS 35.69% (total days: 8501 NSD)

Disability pension (participants vs non-
participants vs control group): 6.6% vs 8.8%
vs 9% (NSD)

Northumberland,
1969 (40):
completed

Study design

Parallel-group RCT

Setting

7 GPs in 4 general practices in the north of
England

Age and sex of
participants

50-59 years; men

Country

England, United Kingdom

Date of study

Baseline data collected in 1969
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Study, start
year: status

Data category

Description

Diagnostic tests
used

Questionnaire and clinical examination
(limited to the system(s) affected). Not
specified in greater detail

Intervention

Two intervention groups: 1 completed a
questionnaire and was subsequently invited
to attend their GP for further examination
of symptoms declared in their answers;

the other completed the questionnaire and
underwent a full examination

Total study 18 months
duration
Number of 867 (59 were excluded due to severe illness/

participants
allocated to each
arm

death or could not be traced): control
(group 1), 297; less-intensive intervention
(group 2), 275; full intervention (group 3), 242

Loss to follow-up
for each outcome

9.8%

Baseline
comparability

Group 1 contained a small excess of patients
with previously diagnosed conditions; not
statistically significant

Relevant
outcomes

Hospitalizations (= 1), number of physician
visits/consultations, diagnostic procedures
(examinations, investigations performed
and presumptive diagnoses), new
medication and certified sickness
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Study, start
year: status

Data category

Description

Results (group 1
VS group 2 vs
group 3)

Hospitalizations (= 1): 6.19% VS 5.5% Vs 4.2%);

P<o.05

Number of physician visits/consultations:

e average number of consultations: 5.0 vs
5.2Vs 5.4 (NSD)

e average number of new consultations:
1.4 Vs 1.4 vs 1.5 (NSD)

Diagnostic procedures:

e physical examination: 63.7% Vs 65.4% Vs
68.69% (P < 0.01)

e laboratory investigation: 4.5% Vs 5.4% Vs
8.89 (P < 0.001)

e presumptive diagnosis: 80.89% vs 79.8% vs
80.9% (NSD)

New medication: 50.9% Vs 48.7% VS 53.1%

(NSD)

Certified sickness:

e 1-14 days: 40.4% Vs 42.1% Vs 36.29% (NSD)

e >15days: 4.7% Vs 5.8% Vs 6.9% (P < 0.05;
significantly more in group 3)

South-East
London, 1967 (41):
completed

Study design

Cluster RCT

Setting

2 GPs in South-east London

Age and sex of
participants

40-64 years; men and women plus their
families

Country

England, United Kingdom

Date of study

Baseline data collected in 1967-1968

Diagnostic tests
used

Questionnaire and clinical tests
(anthropometry, visual testing, audiometry,
chest X-ray, lung function test, ECG, blood
pressure, blood tests (including cholesterol
and blood sugar), stool sample and basic
physician examination)

Intervention

Two screening sessions about 2 years apart.
Counselling and referral to GPs

Total study
duration

g years
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Study, start
year: status

Data category

Description

Number of
participants
allocated to each
arm

Intervention group, 3867; control group,
3353

Loss to follow-up
for each outcome

Varied for different outcomes: 26.6-34.5%

Baseline
comparability

No significant differences between groups

Relevant After 8 years: total mortality, CVD

outcomes mortality, hospitalizations, physician visits/
consultations, certified sickness

Results Total mortality (per 1000 person-years at

(intervention
group vs control
group)

risk): 10.0 vs 9.2

CVD mortality (per 1000 person-years at
risk): 4.3 vs 2.8

Hospitalizations (total admissions per 1000
person-years at risk): 73.4 vs 70.7

GP visits/consultations (overall consultation
rate):

e men: 3.2 (SE = 0.09) vs 3.1 (SE = 0.09)

e women: 4.0 (SE = 0.09) vs 3.8 (SE = 0.09)
Certified sickness: participants in both
groups lost 5.59 of their worlk time to
certified sickness absence

No differences were statistically significant

Stoclkholm, 1969
(42): completed

Study design

Parallel-group RCT

Setting

Stoclholm, Sweden

Age and sex of
participants

18-65 years; men and women

Country

Sweden

Date of study

Baseline data collected in 1969-1970

Diagnostic tests
used

Screening included social, psychiatric and
medical interviews; blood pressure and
blood tests; physical examinations, ECGs,
exercise tests, psychological tests, and eye
and dental examinations
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Study, start
year: status

Data category

Description

Intervention

Extensive general health and social
screening, focusing primarily on function.
The examinations were done by social
worlers, psychiatrists and physicians during
a single day. If needed, participants were
referred for specialist treatment. Simple
health-care services were provided by the
intervention providers

Total study 22 years

duration

Number of Intervention group, 3064; control group,
participants 29 122

allocated to each

arm

Loss to follow-up 19

for each outcome

Baseline
comparability

No comparison made: baseline data were
not collected for the control group

Relevant Total mortality, CVD mortality
outcomes
Results Total mortality: rate ratio = 1.03
(95% Cl: 0.94-1.14) _
CVD mortality: rate ratio = 1.06
(95% Cl: 0.88-1.23)
Check your Study design Cluster RCT
gﬁg(l)ti:,gzmg (@3): Setting A selected geographical area in the Central

Denmarlk Region

Age and sex of
participants

30-49 years; men and women

Country

Denmark

Date of study

Baseline data collected in 2013-2014
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Study, start
year: status

Data category

Description

Diagnostic tests
used

Questionnaire and clinical tests: blood
pressure; BMI; HbA1c and lipid profile (total
cholesterol, HDL, LDL, triglycerides); height,
weight and waist measurements; lung
function/spirometry; physical fitness. Risk
of CVD within 10 years was calculated using
SCORE (105)

Number of
participants

Total, 10 505

Intervention

Preventive health checks and assignment

of individual risk profile. Based on the risk
profile, participants are referred to 1 of 3
programmes: health promotion consultation
with GP, behavioural programme at local
health centre or no need for follow-up

Total study Primary outcomes at 4-year follow-up
duration
Relevant Risk of cardiovascular event (Heart-SCORE
outcomes model (105)), sick leave, labour market
attachment, cost—effectiveness
Gadchiroli, 2016 Study design Cluster RCT
(44)- ongoing Setting 32 rural villages in Gadchiroli

Age and sex of
participants

> 50 years; men and women

Country

India

Date of study

Baseline data collected in 2016

Diagnostic tests
used

Blood pressure, urine glucose test;
measurement of weight, height, and waist
and hip circumference

Number of
participants

Not specified

Intervention

Intervention group will be screened by
community health workers for diabetes,
hypertension and stroke, followed up with
treatment and home visits
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Study, start Data category Description
year: status
Total study Planned duration of the intervention,
duration 3.5 years; primary outcome collected after
2.5 years
Relevant Stroke mortality, all-cause and
outcomes cardiovascular mortality, percentage of

hypertensive patients taking blood pressure
medications, blood pressure control, blood
glucose control

BMI: body mass index; Cl: confidence interval; ECG: electrocardiogram; GP: general
practitioner; HbA1c: glycated haemoglobin; HDL: high-density lipoprotein; HR:
hazard ratio; Intergg: A Randomised Non-pharmacological Intervention Study

for Prevention of Ischaemic Heart Disease Intergg; LDL: low-density lipoprotein;
NSD: not significantly different; OR: odds ratio; SE: standard error.

# No information given on when the baseline data were collected.

87




WHO HEALTH EVIDENCE
NETWORK SYNTHESIS

WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?
REPORT )

88

Table A4.2. Data extracted from included studies on screening for AAA

Study, start
year: status

Data category

Description

Chichester,

1989 (45-47):

completed

Study design

Parallel-group RCT

Setting

9 GPs in the Chichester district

Age and sex of
participants

65-80 years; men

Country

England, United Kingdom

Date of study

Baseline data collected in 1989

Diagnostic tests
used

Abdominal ultrasonographic screening

Intervention

AAA was considered present if the aortic
diameter was > 3 cm. Participants with

an aortic diameter of 3.0-4-4 cm were
rescanned annually, and those with an
aortic diameter of 4.5-5.9 cm were scanned
every 3 months. Participants with an aortic
diameter of > 6 cm, rapid expansion of
>1.cm per year or symptoms related to AAA
were referred for surgical evaluation

Total study 15-year follow-up
duration
Number of Intervention group, 2995; control group,

participants
allocated to each
arm

3045

Loss to follow-up
for each outcome

0%

Baseline
comparability

No comparison made: baseline data were
not collected for the control group

Relevant
outcomes

AAA mortality, AAA rupture, total mortality

Results

AAA mortality: HR = 0.89 (95% Cl: 0.60-1.32)
AAA rupture: HR = 0.88 (95% Cl: 0.61-1.26)
Total mortality: HR =1.01 (95% Cl: 0.95-1.07)
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Study, start
year: status

Data category

Description

Chichester,

1989 (45-47):
completed

Study design

Parallel-group RCT

Setting

9 GPs in the Chichester district

Age and sex of
participants

65-80 years; women

Country

England, United Kingdom

Date of study

Baseline data collected in 1989

Diagnostic tests
used

Abdominal ultrasonographic screening

Intervention

AAA was considered present if the aortic
diameter was > 3 cm. Participants with

an aortic diameter of 3.0-4-4 cm were
rescanned annually, and those with an
aortic diameter of 4.5-5.9 cm were scanned
every 3 months. Participants with an aortic
diameter of > 6cm, rapid expansion of
>1.cm per year or symptoms related to AAA
were referred for surgical evaluation

Total study 5- and 10-year follow-up

duration

Number of Intervention group, 4682; control group,
participants 4660

allocated to each

arm

Loss to follow-up 0%

for each outcome

Baseline
comparability

No comparison made: baseline data were
not collected for the control group

Relevant AAA mortality, AAA rupture, total mortality
outcomes
Results AAA mortality (5 years): 3 cases vs 2 cases

(intervention
group vs control
group)

AAA rupture:

e incidence at 5 years: 3 cases vs 2 cases

e incidence at 10 years: 14 cases vs g cases
Total mortality (5 years): 10.7% Vs 10.29%
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Study, start
year: status

Data category

Description

Multicentre
Aneurysm
Screening

Study, 1997 (48):
completed

Study design

Parallel-group RCT

Setting

4 centres in the United Kingdom

Age and sex of
participants

65—74 years, men

Country

United Kingdom

Date of study

Baseline data collected in 1997-1999

Diagnostic tests
used

Abdominal ultrasonographic screening

Intervention

Patients with AAA (aortic diameter of

> 3 c¢cm) were kept under surveillance and
offered surgery after predefined criteria

had been met. When the aortic diameter
reached 5.5 cm, aortic expansion was >1cm
in 1year, or patients reported symptoms
attributable to AAA, patients were referred
for surgical evaluation

Total study Follow-up was 8.9-11.2 years (mean: 10.1)
duration
Number of Intervention group, 33 883; control group,

participants
allocated to each
arm

33887

Loss to follow-up
for each outcome

Mortality at 10 years, 2.7%); for clinical
follow-up (e.g. non-fatal AAA rupture), 289%

Baseline
comparability

The randomized groups were well balanced
in terms of age, geographical area and
socioeconomic status (106)

Relevant
outcomes

AAA mortality, AAA rupture, total mortality,
costs
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Study, start
year: status

Data category

Description

Results

AAA mortality: HR = 0.52 (959% ClI:
0.43-0.63)

AAA rupture: HR = 0.52 (959% Cl: 0.44— 0.62)
Total mortality: HR = 0.97 (95% Cl: 0.95-1.00)
Regarding AAA-related mortality, the
incremental cost per man invited to
screening was £100 (95% Cl: 82-18), leading
to an incremental cost—effectiveness ratio

of £7600 (95% Cl: 5100-13 000) per life-year
gained.

Viborg, 1994 (49):
completed

Study design

Parallel-group RCT

Setting

Viborg County

Age and sex of
participants

64—73 years; men

Country

Denmark

Date of study

Baseline data collected in 1994. From 1995
t0 1998, all men who turned 65 years were
included

Diagnostic tests
used

Abdominal ultrasonographic screening

Intervention

AAA was considered present if the aortic
diameter was > 3 cm. Participants with an
aortic diameter of > 5 cm were referred to a
vascular surgeon. Participants with an aortic
diameter of 3—4.99 cm were offered annual
ultrasonography

Total study Mean: 13 years (SD =1.3)

duration

Number of Intervention group, 6333; control group,
participants 6306

allocated to each

arm

Loss to follow-up 0%

for each outcome
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Study, start
year: status

Data category

Description

Baseline
comparability

Groups were similar for duration of
observation and age (107)

Relevant AAA mortality, total mortality, costs
outcomes
Results AAA mortality: HR = 0.34 (959% Cl: 0.20-0.57)
Total mortality: HR = 0.98 (959% Cl: 0.93-1.03)
Regarding total mortality, the ICER was
estimated at €157 (95% Cl: —3292 to 4401)
per life-year gained and €179 (95% Cl: —4083
to 4682) per quality-adjusted life-year gained
Western Study design Parallel-group RCT
Australia, 1996 Setting Perth, Western Australia

(50): completed

Age and sex of
participants

64-83 years; men (planned subgroup
analysis of men aged 65-74 years)

Country

Australia

Date of study

Baseline data collected in 1996-1999

Diagnostic tests
used

Abdominal ultrasonographic screening

Intervention?

Participants were screened for AAA at 5
community-based clinics. Participants and
GPs were informed about the results of the
scan. GPs arranged follow-up or referred
participants to a surgeon. No general
guidelines for management were given

Total study Mean of 12.8 years (range: 11.6-14.2)
duration
Number of Intervention group, 19 249; control group,

participants
allocated to each
arm

19 231

Loss to follow-up
for each outcome

0%
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Study, start Data category Description

year: status
Baseline No comparison made: baseline data were
comparability not collected for the control group
Relevant AAA mortality, total mortality
outcomes
Results AAA mortality:

e men aged 64-83 years: HR = 0.91
(95% Cl: 0.68-1.21)

e men aged 65—74 years: HR = 0.92
(95% CI: 0.62-1.36)

Total mortality:

e men aged 64-83 years: HR = 0.98
(95% Cl: 0.96-1.01)

e men aged 65-74 years: HR = 0.99
(95% Cl: 0.95-1.02)

Cl: confidence interval; GP: general practitioner; HR: hazard ratio; ICER:
incremental cost-effectiveness ratio; SD: standard deviation.

2 Despite a more uncertain handling of persons with an aortic diameter
of > 3 cm, there were no fewer elective surgeries in this study than in the
Viborg study (49) and Multicentre Aneurysm Screening Study (48).
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Table A4.3. Data extracted from included studies on screening for AF

Study, start
year: status

Data category

Description

STROKESTOP,
2012 (51): ongoing

Study design

Parallel-group RCT

Setting

Two Swedish regions

Age and sex of
participants

75-76 years; men and women

Country

Sweden

Date of study

2012

Diagnostic tests
used

Intermittent ECG recording

Number of
participants

13 331 have been invited; 7173 have
participated

Intervention

Screening for AF and follow-up with oral
anticoagulant treatment

Total study 5 years of follow-up

duration

Relevant Incidence of ischaemic stroke,
outcomes thromboembolic event, intracranial

bleeding, other major bleeding, first ever
diagnosis of dementia, death from any
cause, and a composite of all outcomes
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Study, start Data category Description

year: status

VITAL-AF, 2018 Study design Cluster RCT

(52): ongoing Setting 22 GPs, Massachusetts
Age and sex of 65 years or older; men and women
participants
Country United States of America
Date of study Enrolment began in 2018
Diagnostic tests Single-lead handheld ECG
used
Number of Estimated 16 000 participants in each arm
participants
Intervention Screening for AF and follow-up at the

participant’s GP

Total study Primary outcomes after 12 months,
duration secondary outcomes after 24 months
Relevant Incident AF (12 months), new oral
outcomes anticoagulation drug prescriptions

(12 months), continued use of oral
anticoagulation drugs (24 months), incident
ischaemic strolke (24 months), major
haemorrhage (24 months)

ECG: electrocardiogram; GP: general practitioner; STROKESTOP: Systematic
ECG Screening for Atrial Fibrillation Among 75 Year Old Subjects in the Region
of Stockholm and Halland, Sweden; VITAL-AF: Full title: Screening for Atrial
Fibrillation in an Ambulatory Clinic Population: the VITAL-AF Study.
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Table A4.4. Data extracted from included studies on combined screening for

preclinical CVDs

Study, start Data category Description

year: status

Viborg Vascular,  Study design RCT

ig(rfélse%é‘d Setting Viborg, Central Denmark Region

Age and sex of
participants

65-74 years, men

Country

Denmark

Date of study

Baseline data collected between 2008 and
201

Diagnostic tests
used

Portable ultrasound scanner, bedside
equipment for cholesterol measurement,
portable Doppler, blood pressure
measurement

Intervention

Screening for AAA, hypertension and PAD,
followed by pharmacological therapy and
surgical repair (only for AAA). Participants
with detected hypertension were referred to
their GP

Total study 5-year follow-up (median: 4.4 years)
duration
Number of Intervention group, 25 078; control group,

participants
allocated to each
arm

25078

Loss to follow-up
for each outcome

4 participants (<1%)

Baseline
comparability

No differences were noted in baseline
characteristics

Relevant
outcomes

Total mortality, CVD mortality, AAA-related
mortality, hospital admission due to CVD,
AAA progression, adverse effects of cancer,
diabetes, intracerebral haemorrhage and
renal failure




Table A4.4 contd

Study, start Data category Description
year: status

Results Total mortality: HR = 0.93
(95% Cl: 0.88-0.98; P = 0.01)
CVD mortality: HR = 0.93
(95% Cl: 0.86-1.02; NSD)
AAA-related mortality: HR = 0.62
(95% Cl: 0.38-1.02; NSD)
Cancer-related mortality: HR = 0.97
(95% Cl: 0.91-1.04; NSD)
Other cause-related mortality: HR = 0.93
(95% Cl: 0.81-1.06; NSD)
Unknown cause mortality: HR = 0.87
(95% Cl: 0.73-1.03; NSD)
Hospital admission due to CVD (composite
outcome): NSD

DANCAVAS, 2014  Study design RCT
(54): ongoing

Setting Island of Funen, or surrounding
communities of Vejle and Silkeborg

Age and sex of 65-74 years, men
participants

Country Denmark

Date of study Enrolment initiated in 2014

Diagnostic tests Low-dose non-contrast computed

used tomography scan, brachial and anlkle blood
pressure index, telemetric assessment
of heart rhythm, and measurements of
cholesterol and plasma glucose levels

Number of 45 000

participants

Intervention Screening followed by cardiovascular
preventive treatment in case of positive
findings

Total study 10 years

duration

Relevant Total mortality; costs after 3, 5 and 10 years

outcomes

Cl: confidence interval; DANCAVAS: Danish Cardiovascular Screening Trial Il;
GP: general practitioner; HR: hazard ratio; NSD: not significantly different.
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ANNEX 5. DETAILED RESULTS OF THE
META-ANALYSES

Meta-analyses were conducted to analyse comparable data on specific outcomes,
where available in the included studies. Where available, the formal name of each
RCT is given; where not, the geographical location is given. NB: references are
given in the main reference list.

Screening for CVD risk and CVD risk factors

A total of nine studies reported the specific outcomes of RCTs on screening CVD
risk and CVD risk factors (21,23,24,29,31,32,38,41,42). Some studies reported a
combined outcome for morbidity and mortality, as well as a separate outcome
for mortality. Therefore, separate meta-analyses were conducted for the mortality
and combined morbidity/mortality outcomes.

Total mortality

All nine studies reported on total mortality, with follow-up ranging from five to
30 years (21,23,24,29,31,32,38,41,42). All reported no reduction in total mortality
following screening for CVD risk and CVD risk factors. This finding was confirmed
by the meta-analysis, which determined an overall relative risk for total mortality
of 1.00 (959% Cl: 0.97-1.03; Table As.1).

A low level of heterogeneity across all nine studies indicated that they had produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall results,
confirming that the analysis was robust. The inclusion of adjusted results (hazard
ratios) instead of the absolute number of cases did not change the results.

CVD morbidity and mortality

The two studies that reported on CVD morbidity and mortality (combined) had
follow-up periods of 10 and 24 years (21,24). Both reported no reductions in CVD
morbidity and mortality following screening for CVD risk and CVD risk factors.
This finding was confirmed in the meta-analysis, which determined an overall
relative rislk for CVD morbidity and mortality of 1.02 (95% Cl: 0.95-1.10; Table A5.2).

A low level of heterogeneity across the two studies indicated that they had produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis.
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CVD mortality

The five studies that reported on CVD mortality had follow-up ranging from five to
22 years (29,31,38,41,42). The study with the shortest follow-up reported a reduction
in CVD mortality among participants in the screened group after five years (38).
The other four studies reported no reductions in CVD mortality (29,31,41,42).
The latter finding was confirmed in the meta-analysis, which determined an overall
relative risk of CVD mortality of 1.04 (95% Cl: 0.73-1.49; Table As.3).

Substantial heterogeneity across the studies indicated that they had not produced

similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis.

Table As.3. Screening for CVD risk/rislk factors: meta-analysis of CVD mortality

Study Start Forest plot Relative 959 Weight
year risk confidence (%)
interval
Gothenburg (31) 1963 1.09 0.83-1.43 231
Erfurt-Sud (29) 1968 1.30 0.71-2.37 15.26
Malmé (38) 1969 —H#— 0.42 0.23-0.78 14.90
South-East London (41) 1967 == 1.54 1.09-2.16 21.48
Stockholm (42) 1969 1.06 0.90-1.25 25.25
Overall - 1.04 0.73-1.49 -

0.40 070 1.001.50 2.50

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: t* = 0.13, I* = 82.20%, H? = 5.62.

Test of 6, = 6]: Q(4) =13.39, P = 0.01.

Test of 8 = 0: 2 = 0.20, P = 0.84.
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IHD morbidity and mortality

A total of four studies reported on IHD morbidity and mortality (combined)
(21,23,29,32), with follow-up ranging from around nine to 30 years. All four studies
reported no reduction in IHD morbidity and mortality following screening for
CVD risk and CVD risk factors. This finding was confirmed by the meta-analysis,
which determined an overall relative risk for IHD morbidity and mortality of 1.00
(95% Cl: 0.96-1.05; Table As.4).

Alow level of heterogeneity across all four studies indicated that they had produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall results,
which strengthened confidence in the meta-analysis.

Table As.4. Screening for CVD risk/risk factors: meta-analysis of IHD morbidity
and mortality

Study Start Forest plot Relative 959% Weight
year risk confidence (%)
interval
Erfurt-Std (29) 1968 | 1.36 0.90-2.06 1.29
Gothenburg (32) 1970 0.99 0.91-1.07 34.74
DanMONICA (23) 1982 0.99 0.92-1.07 38.23
Intergg (21) 1999 1.03 0.94-1.13 25.74
Overall - 1.00 0.96-1.05 -
1.00 1.50 2.(|)o

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: 2 = 0.00, I> = 0.02%, H? = 1.00.

Test of 6, = 0: Q) =274, P = 0.43.

Test of 0 = 0: 2 =013, P = 0.89.
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IHD mortality

In all, two studies reported outcomes for IHD mortality, with follow-up ranging
from g to 1.8 years (29,32). Both studies reported no reductions in IHD mortality
following screening for CVD rislc and CVD risk factors. This finding was confirmed
in the meta-analysis, which determined an overall relative risk for IHD mortality
of 1.00 (959% Cl: 0.90-1.12; Table As.5).

A low level of heterogeneity across both studies indicated that they had produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis.

Table As.5. Screening for CVD risk/risk factors: meta-analysis of IHD mortality

Study Study Forest plot Relative 959 Weight
year risk confidence (%)
interval
Erfurt-Sid (29) 1968 1.09 0.54-2.19 2.40
Gothenburg (32) 1970 1.00 0.90-1.12 97.60
Overall - 1.00 0.90-1.12 -

0.60 1.00 1.50 2.00

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: t? = 0.00, I* = 0.00%, H? = 1.00.

Test of 6, = 0; Q1) = 0.06, P = 0.81.

Test of = 0: 2 =0.07, P = 0.95.
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Stroke morbidity and mortality

Three studies reported on stroke morbidity and mortality (combined) (21,23,32).
Two studies, with follow-up of 10 and 11.8 years, reported no reductions in this
outcome following screening for CVD risk and CVD risk factors (21,32). The third
study, which had follow-up of around 30 years, reported an increased risk of stroke
in the screened group (23). The meta-analysis found an overall relative risk for stroke
morbidity and mortality of 1.05 (95% Cl: 0.95-1.17), indicating no difference in the
risk of stroke following screening for CVD risk and CVD risk factors (Table As.6).

Moderate heterogeneity across all three studies indicated that they had not produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis.

Table As.6. Screening for CVD risk/risk factors: meta-analysis of stroke morbidity
and mortality

Study Study Forest plot Relative 959, Weight
year risk confidence (%)
interval
Gothenburg (32) 1970 1.01 0.86-1.20 24.25
DanMONICA (23) 1982 —— 4 1.04-1.25 4217
Intergg (21) 1999 0.98 0.87-1.1 33.57
Overall - 1.05 0.95-1.17 -
0.90 1.00 1.20

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: 2 = 0.00, I* = 52.35%, H? = 2.10.

Test of 6, = BJ: Q2) = 4.22, P =0.12.

Test of @ = 0: z=1.00, P = 0.32.




Stroke mortality

Only one study reported on screening for CVD risk and CVD risk factors. It found
that screening did not lead to a reduction in stroke mortality after 11.8 years of
follow-up (32).

Screening for AAA

A total of four studies reported the specific outcomes of RCTs on screening for
AAA (45,48-50).

Total mortality

All four studies reported total mortality for men, with follow-up ranging from 10
to 15 years (45,48-50). None of the studies reported a reduction in total mortality
following screening. This finding was confirmed in the meta-analysis, which
determined an overall relative risk for total mortality of 0.99 (95% Cl: 0.98-1.00;
Table As.7). Only one study reported total mortality for women: it found no
reduction at five years after screening (46).

Table As.7. Screening for AAA: meta-analysis of total mortality

Study Start Forest plot Relative  950% Weight

year risk confidence (%)
interval

Chichester (45) 1989 0 1.00 0.97-1.04 13.79

Viborg (49) 1994  —— 0.98 0.95-1.02 1.91

Western Australia (50) 1996 —B 0.99 0.97-1.01 42.07

MASS (48) 1997 —— 0.98 0.96-1.00  32.23

Overall - - 0.99 0.98-1.00 -

0.95 1.00 105

MASS: Multicentre Aneurysm Screening Study.

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: t = 0.00, I* = 0.04%, H? = 1.00.

Test of 6, = 9]: Q@) =112,P =077

Test of 8 = 0: 2 = -1.85, P = 0.07.
105




WHO HEALTH EVIDENCE

WHAT IS THE EFFECTIVENESS OF SYSTEMATIC POPULATION-LEVEL SCREENING

NETWORK SY'}{E';g?{_IS_ PROGRAMMES FOR REDUCING THE BURDEN OF CARDIOVASCULAR DISEASES?

106

A low level of heterogeneity across studies indicated that they had produced similar
results. Sensitivity analyses of the risk of bias did not alter the overall effect estimate,
which strengthened confidence in the meta-analysis. However, the inclusion of
adjusted results (hazard ratios) instead of the absolute number of cases showed a
20 reduction in total mortality (relative risk: 0.98; 9504 Cl: 0.96-0.99; Table A5.8).

AAA mortality

All four RCTs reported AAA mortality for men, with follow-up ranging from 10 to
15 years (45,48-50). Two of the studies reported reductions in AAA mortality following
screening (48,49), whereas the other two reported no reductions (45,50). The meta-
analysis showed that screening reduces AAA mortality, with an overall relative risk
of 0.63 (95% Cl: 0.41-0.97; Table As.1). The only identified study to report findings
for women found no reduction in AAA mortality at five years after screening (46).

Substantial heterogeneity across studies indicated that they had not produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis. Furthermore,

Table As.8. Screening for AAA: meta-analysis of AAA mortality

Study Start  Forest plot Relative 95% Weight
year risk confidence (%)
interval

Chichester (45) 1989 - 0.88 0.60-1.30 24.16
Viborg (49) 1994 —@— 0.34 0.20-0.58 20.83
Western Australia (50) 1996 + 0.92 0.69-1.22 26.59
MASS (48) 1997 i‘ 0.52 0.43-0.64 28.42
Overall - e 0.63 0.41-0.97 -

T T T T
0.25 0.40 065 1.00 1.50 2.50

MASS: Multicentre Aneurysm Screening Study.

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: t? = 0.16, I> = 86.00%, H* = 7.14.

Test of 6, = 0: Q(3) = 1830, P = 0.00.

Testof @ =0:z=-21,P=0.04.




the inclusion of adjusted results (hazard ratios) instead of the absolute number
of cases did not change the results.

AAA rupture

Two studies reported AAA rupture for men (45,48): one study reported no reduction
in AAA rupture after 15 years (45), whereas the other reported a relative risk reduction
of almost 509 in the screened group after 10 years (48). The meta-analysis showed
that screening does not reduce AAA rupture, with an overall relative risk of 0.66
(95% Cl: 0.40-1.09). The only identified study to report findings for women found
no reduction in the AAA rupture rate at five and 10 years after screening (47).

Substantial heterogeneity across studies indicated that they had not produced
similar results. Sensitivity analyses of the risk of bias did not alter the overall effect
estimate, which strengthened confidence in the meta-analysis. Furthermore,
the inclusion of adjusted results (hazard ratios) instead of the absolute number
of cases did not change the results.

Table As.9. Screening for AAA: meta-analysis of AAA rupture

Study Start Forest plot Relative  959% Weight
year risk confidence (%)
interval
Chichester (45) 1989 - 0.88 0.61-1.26 44.96
MASS (48) 1997 g 0.53 0.44-0.63 55.04
Overall - e 0.66 0.40-1.09 -

-+

0.50 0.70 100 150

MASS: Multicentre Aneurysm Screening Study.

Notes: random effects restricted maximum likelihood model.

A relative risk of <1 favours screening; a relative risk of > 1 favours the control.
Heterogeneity statistics: t? = 0.11, I* = 84.07%, H? = 6.28.

Test of 6, = 9]: Q1) = 6.28, P =0.01.

Testof 6 = 0:z=—161, P =01
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