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ABSTRACT

Background

General health checks are common elements of health care in some countries. They aim to detect disease and risk factors for disease with
the purpose of reducing morbidity and mortality. Most of the commonly used individual screening tests offered in general health checks
have been incompletely studied. Also, screening leads to increased use of diagnostic and therapeutic interventions, which can be harmful
as well as beneficial. It is therefore important to assess whether general health checks do more good than harm. This is the first update
of the review published in 2012.

Objectives

To quantify the benefits and harms of general health checks.

Search methods

We searched CENTRAL, MEDLINE, Embase, two other databases and two trials registers on 31 January 2018. Two review authors
independently screened titles and abstracts, assessed papers for eligibility and read reference lists. One review author used citation
tracking (Web of Knowledge) and asked trial authors about additional studies.

Selection criteria

We included randomised trials comparing health checks with no health checks in adults unselected for disease or risk factors. We did not
include geriatric trials. We defined health checks as screening for more than one disease or risk factor in more than one organ system.

Data collection and analysis

Two review authors independently extracted data and assessed the risk of bias in the trials. We contacted trial authors for additional
outcomes or trial details when necessary. When possible, we analysed the results with a random-effects model meta-analysis; otherwise,
we did a narrative synthesis.

Main results

We included 17 trials, 15 of which reported outcome data (251,891 participants). Risk of bias was generally low for our primary outcomes.
Health checks have little or no effect on total mortality (risk ratio (RR) 1.00, 95% confidence interval (Cl) 0.97 to 1.03; 11 trials; 233,298
participants and 21,535 deaths; high-certainty evidence, 12 = 0%), or cancer mortality (RR 1.01, 95% CI 0.92 to 1.12; 8 trials; 139,290
participants and 3663 deaths; high-certainty evidence, 12 =33%), and probably have little or no effect on cardiovascular mortality (RR 1.05,
95% C10.94 to 1.16; 9 trials; 170,227 participants and 6237 deaths; moderate-certainty evidence; 12 = 65%). Health checks have little or no
effect on fatal and non-fatal ischaemic heart disease (RR 0.98, 95% Cl 0.94 to 1.03; 4 trials; 164,881 persons, 10,325 events; high-certainty

General health checks in adults for reducing morbidity and mortality from disease (Review) 1
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evidence; 12 =11%), and probably have little or no effect on fatal and non-fatal stroke (RR 1.05 95% CI 0.95 to 1.17; 3 trials; 107,421 persons,
4543 events; moderate-certainty evidence, 12 = 53%).

Authors' conclusions

General health checks are unlikely to be beneficial.

PLAIN LANGUAGE SUMMARY

General health checks for reducing illness and mortality
What is the aim of this review?

The aim of this Cochrane Review was to find out if general health checks reduce illness and deaths. This is an update of a previous Cochrane
Review.

Key messages
Systematic offers of health checks are unlikely to be beneficial and may lead to unnecessary tests and treatments.
What was studied in the review?

General health checks involve multiple tests in a person who does not feel ill. The purpose is to find disease early, prevent disease from
developing, or provide reassurance. Health checks are a common element of health care in some countries. Experience from screening
programmes for individual diseases have shown that the benefits may be smaller than expected and the harms greater. We identified
and analysed all randomised trials that compared invitations for one or more health checks for the general public with no invitations. We
analysed the effect onillness and the risk of death, as well as other outcomes that reflect illness, for example, hospitalisation and absence
from work.

What are the main results of the review?
We found 17 randomised trials that had compared a group of adults offered general health checks to a group not offered health checks.

Fifteen trials reported results and included 251,891 participants. Eleven of these trials had studied the risk of death, and included 233,298
participants and assessed 21,535 deaths. This is an unusually large amount of data in healthcare research, which allowed us to draw
our main conclusions with a high degree of certainty. Health checks have little or no effect on the risk of death from any cause (high-
certainty evidence), or on the risk of death from cancer (high-certainty evidence), and probably have little or no effect on the risk of death
from cardiovascular causes (moderate-certainty evidence). Likewise, health checks have little or no effect on heart disease (high-certainty
evidence) and probably have little or no effect on stroke (moderate-certainty evidence).

We propose that one reason for the apparent lack of effect may be that primary care physicians already identify and intervene when they
suspect a patient to be at high risk of developing disease when they see them for other reasons. Also, those at high risk of developing
disease may not attend general health checks when invited or may not follow suggested tests and treatments.

How up to date is the review?

The review authors searched for studies published up to 31 January 2018.

General health checks in adults for reducing morbidity and mortality from disease (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. General health checks versus usual care

General health checks for reducing morbidity and mortality from disease

Patient or population: general adult populations (geriatric trials not included)
Setting: general practice or medical/research centre (Europe and USA)

Intervention: one or more general health checks (screening by any healthcare provider for more than one disease or risk factor in more than one organ system using more
than one test)

Comparison: no health checks

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants  Certainty of the
(95% Cl) (studies) evidence
Assumed riska Corresponding risk (GRADE)
Without health With health checks
checks
Total mortality 68 per 1000 68 per 1000 RR 1.00 (0.97 to 1.03) 233,298 SRR
(66 to 70) (11) high
Follow-up: 4-30 years
Cancer mortality 26 per 1000 26 per 1000 RR1.01(0.92t01.12) 139,290 SODD
(24 to 29) (8) high
Follow-up: 4-22 years
Cardiovascular mortality 32 per 1000 34 per 1000 RR 1.05 (0.94 t0 1.16) 170,227 aaaob
(30 to 37) (9) moderate
Follow-up: 4-30 years
Fatal and non-fatal ischaemic heart disease 66 per 1000 65 per 1000 RR 0.98 (0.94 to 1.03) 164,881 OODD
(62 to 68) (4) high
Follow-up: 4-30 years
Fatal and non-fatal stroke 29 per 1000 30 per 1000 RR 1.05 (0.95t0 1.17) 107,421 BOPOC
(28 to 34) (3) moderate

Follow-up: 4-30 years

*The basis for the assumed risk is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group
and the relative effect of the intervention (and its 95% Cl).
Cl: confidence interval; RR: risk ratio
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GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aSome trials used skewed randomisation in age and sex strata, giving unbalanced baselines (accounted for in the analysis estimates used). For this reason, control-group event
rates are somewhat misleading. The risk without the intervention is based on the median event rate in intervention and control groups combined. The corresponding risk with
the intervention (and the 95% confidence interval for the difference), is based on the overall relative effect (and its 95% confidence interval).

bDowngraded due to serious inconsistency. Substantial unexplained heterogeneity in results (12 = 65%)

cDowngraded due to serious inconsistency. Substantial heterogeneity in results (12 = 53%)

feaqny £1
aueiys’o) =

‘yyeay 19139
*SUOISII3P pawioju]

SM3IADY J13BWSISAS JO dseqeleq auelyd0)

*33UaPIAS parshaL



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Description of the condition

General health checks are common elements of health care in
some countries (Han 1997; Holland 2009), sometimes as systematic
national programmes (Nakao 2018; Robson 2016). The evolution
of medicine in the latter half of the 20th century has led to a
great increase in diagnostic methods and increased expectations
that many diseases can be prevented or discovered before there is
irreversible damage.

Description of the intervention

General health checks involve a contact between a health
professional and a person that is not motivated by symptoms,
and where several screening tests are performed to assess general
health. The purpose is to prevent future illness through earlier
detection of disease or risk factors, or to provide reassurance. The
terminology is confusing. Multiphasic screening, periodic health
examination, annual physicals, and preventive health checks are
examples of terms used to describe the intervention. Some studies
investigated the effect of a single health check and some examined
the effect of consecutive checks, and the diagnostic tests included
vary considerably. We use the broad term 'general health check!,
which is frequently used by lay people and in advertising.

Few of the screening tests commonly included in general health
checks have been evaluated according to accepted criteria, that
is, in high-quality randomised trials (UK National Screening
Committee 2010). Whilst the benefits and harms of treatments
for conditions such as hypertension and diabetes have been
extensively studied in randomised trials, screening asymptomatic
people for these conditions has been studied very little (Piper
2015; Selph 2015). Assessing cardiovascular risk with a risk score
is common in health checks, but it is unclear whether it helps
(Karmali 2017). When screening for individual conditions has been
studied in randomised trials, the conclusions have varied. For
example, screening for prostate cancer likely does not reduce
disease-specific mortality but has important harms (llic 2013;
Martin 2018), whereas testing for faecal occult blood reduces
colorectal cancer mortality, though at the cost of a large number of
invasive examinations in healthy people (Holme 2013).

Health checks may be offered systematically to the general
population as part of a national policy or private health insurance,
or employers may offer them to their employees. They may also
be purchased by the individual from commercial providers or
provided by general practitioners. Health checks may be quite
comprehensive and use advanced technologies, such as computed
tomography or magnetic resonance imaging, although these
interventions are not recommended for health checks because of
unproven benefit and risk of harms (FDA 2018).

Some general health checks include a conversation with a health
professional, possibly a questionnaire, and sometimes also a
physical examination by a doctor. In essence these are screening
tests, although a conversation may not be perceived as such.
Lifestyle interventions are also frequently administered during a
health check, for example, advice on diet and smoking. This is
not screening but behavioural intervention, and appears to be of
varying value. For example, systematic reviews have not shown a
value for multiple risk factor interventions in general populations

(Ebrahim 2011). There may be a small effect of modification of
dietary fat intake, but the results are not clear (Hooper 2011,
Hooper 2015). However, simple advice on quitting smoking has
been shown to have an effect (Stead 2013).

Importantly, primary care physicians sometimes advise health
checks or selected screening tests for patients that they think might
benefit from them when they see the patients for other reasons.
Such clinically motivated testing is often considered an integral part
of primary care practice and the effects of systematic health checks
are measured as an addition to this practice.

How the intervention might work

General health checks are expected to reduce morbidity and
mortality through earlier detection and treatment of diseases
and risk factors for diseases. For example, early detection of
hypertension can lead to reductions in morbidity and mortality
through treatment. Screening may detect precursors to disease, for
example, colorectal adenomas or cervical dysplasia, the treatment
of which may prevent cancer from developing. Also, identification
of signs or symptoms of manifest disease that the person had
not deemed important may be beneficial. Counselling on diet,
weight and smoking may also be of value. Healthy people may feel
reassured, which could decrease worry. The preventive nature of
general health checks implies that most effects would be expected
to have a latency of several years.

Screening healthy people can also be harmful. While we cannot be
certain that screening leads to benefit, all medical interventions
can lead to harm. A well-known example is overdiagnosis of latent
cancers or carcinoma in situ, which might not have progressed
to become symptomatic or might have regressed spontaneously
(Welch 2004). Furthermore, false-positive test results can lead to
unnecessary invasive diagnostic tests that may cause harm, and
drug treatment of people with risk factors such as high cholesterol
and elevated blood glucose can have adverse effects. False-positive
test results may cause unnecessary worry (Brewer 2007), and false-
negative results may lead to a false sense of security and delay
medical attention when needed. Further, being labelled as having
a disease, or even just as being at increased risk of getting a
disease, may negatively affect healthy peoples' views of themselves
(Barger 2006; Hamer 2010; Haynes 1978). It may also make it more
difficult to obtain life and health insurance in some countries. Last
but not least, there is a financial cost for patients and society in
identifying and treating risk factors and diseases that might never
have manifested themselves as illness or shortened life.

Why it is important to do this review

General health checks are mixtures of screening tests, few of which
have been adequately studied, and it is not clear whether they
do more good than harm. Systematic reviews of health checks
have not found effects on morbidity and mortality, but some have
found effects on surrogate outcomes such as blood pressure and
cholesterol (Dyakova 2016; Krogsbell 2012; Si 2014). We saw a need
for a broad and comprehensive review of the randomised trials,
with a focus on clinically important outcomes rather than surrogate
outcomes. We chose not to review observational studies because
the risk of bias is too great in relation to the expected effect sizes.
This is the first update of the review published in 2012 (Krogsbell
2012).

General health checks in adults for reducing morbidity and mortality from disease (Review) 5
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OBJECTIVES
To quantify the benefits and harms of general health checks.
METHODS

Criteria for considering studies for this review
Types of studies

Randomised trials of general health checks compared with no
health checks. We had no language restrictions. We included trials
regardless of funding source.

Types of participants
Inclusion criteria

Adults, regardless of gender and ethnicity. The setting had to be
primary care or the community. We included trials regardless of
whether they were directed at the general population or a more
narrow group, for example employees of a company.

Exclusion criteria

We did not include trials described as specifically targeting older
people, or that only included people aged 65 years or more
(see Differences between protocol and review). We also excluded
trials in populations of people with specific known risk factors
or diseases, for example, trials in people with hypertension or
ischaemic heart disease.

Types of interventions

Screening for more than one disease or risk factor and in more than
one organ system, whether performed only once or repeatedly.
This definition excludes trials of screening for single diseases, for
example prostate cancer, and trials of single screening tests which
may detect more than one disease, for example spirometry.

We accepted trials that included a lifestyle intervention (for
example advice on diet, smoking and exercise), in addition to
screening, since this is a fairly well-defined intervention thatis often
incorporated into health checks.

We included trials regardless of the type of healthcare provider, for
example a doctor, nurse, or other health professional.

Types of outcome measures

Some trials and observational studies have investigated the
effects of health checks on surrogate outcomes, for example
cardiovascular risk factors, health behaviours, or cancer screening
rates, and some have found positive effects, albeit generally small.
However, there can be serious problems with using surrogate
outcomes (Fleming 1996).

First, assessing the effect of changes in a surrogate outcome on
morbidity and mortality is difficult and unreliable and requires
modelling with assumptions that are difficult to test. There may
be latency of effects (Ebrahim 2011), and uncertainty regarding the
degree of reversibility of the risk. For example, quitting smoking
reduces the risk of coronary heart disease and mortality, but slowly
and probably not completely (Ben-Shlomo 1994; Cook 1986). Also,
it is difficult to know to what degree changes in risk factors and
behaviours are maintained in the long term. Second, the use of
surrogate outcomes disregards the harmful effects of follow-up

diagnostic procedures and treatments. An example is the drug
rosiglitazone for diabetes, which reduced the surrogate outcome
blood glucose but caused serious heart disease (Lehman 2010;
Nissen 2010). This was not recognised in trials using surrogate
outcomes only. Third, in order to measure changes in risk factors
and health behaviours the participants need to attend a follow-
up session or answer questionnaires. Since it is impossible to
blind the intervention group, and since the intervention is often
partly behavioural, biased loss to follow-up is to be expected. For
example, people with adverse health behaviours might not feel
inclined to confront the researchers again, which could lead to
spurious improvements in surrogate outcomes in an available case
analysis ora last observation carried forward analysis. Also, the lack
of blinding may cause biased reporting of health behaviours.

For these reasons, we focused on outcomes that directly reflect
the beneficial and harmful effects of health checks on the health
of the participants and that can be reliably ascertained with long
follow-up. We chose total and disease-specific mortality as our
primary outcomes because these are less likely to be biased than
other outcomes, are of direct relevance to participants, and capture
both beneficial and harmful effects. However, we included some
outcomes that are susceptible to attrition bias and reporting bias
because they are important and cannot be assessed in other ways,
for example self-reported health and worry.

Primary outcomes

« Total mortality
+ Disease-specific mortality

Secondary outcomes

« Morbidity (e.g. myocardial infarction)

« New diagnoses (total and condition-specific)

« Admission to hospital

« Disability (preferably patient-reported)

« Worry

« Self-reported health

« Number of referrals to specialists

« Number of non-scheduled visits to general practitioners

« Number of additional diagnostic procedures due to positive
screening tests

« New medications prescribed, and frequency and type of surgery
« Absence from work

Harms

The main harmful effects of health checks are reflected in the
above outcomes. The major harms are overdiagnosis, adverse
psychological and behavioural effects, complications related to
follow-up investigations, and unnecessary treatments instigated
as a result of overdiagnosis. While diagnostic, preventive and
therapeutic activity can lead to improved health, they are also
often harmful and should be balanced by reductions in morbidity
and mortality to be justified. Estimating overdiagnosis will not
be possible for all diseases due to the broad scope of the
review and because increased incidence is a goal for some
conditions, for example diabetes, but a problem for others, for
example prostate cancer. These questions are more appropriately
addressed in reviews of screening for individual diseases. However,
a quantification of the change in the incidence of individual
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conditions is still valuable even though it may represent both
beneficial and harmful effects. Another possible harm is a negative
effect on health behaviours, for example failure to quit smoking due
to reassurance of good health. Such effects would also be captured
by the chosen outcomes.

Search methods for identification of studies
Electronic searches

The searches were revised relative to the previous version of this
review to improve identification of relevant studies. Searches were
limited to 2012 onwards to find material published since the date
of searches carried out for the previous version of this review.

We searched the following databases on 31 January 2018:

« Cochrane Central Register of Controlled Trials (CENTRAL; 2017,
Issue 12) in the Cochrane Library;

« Database of Abstracts of Reviews of Effects (DARE; 2015, Issue 2)
in the Cochrane Library;

« MEDLINE Ovid (including Epub Ahead of Print, In-Process &
Other Non-Indexed Citations and Versions; 2012 to 24 January
2018);

« Embase Ovid (2012 to 30 January 2018);

« CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature).

The EPOC Cochrane Information Specialist (CIS) developed the
search strategies based on the protocol and the original search. The
search strategies are presented in full in Appendix 1.

Searching other resources
Trial Registries

We searched the following resources on 31 January 2018:

« International Clinical Trials Registry Platform (ICTRP), Word
Health Organization (WHO) www.who.int/ictrp/en/;

« ClinicalTrials.gov, US National Institutes of Health (NIH)
clinicaltrials.gov.

We searched the reference lists of included studies and used
citation tracking (Web of Knowledge) for all articles describing
eligible trials. We asked authors of the included studies if they were
aware of any other published, unpublished, or ongoing studies that
could meet our inclusion criteria.

Data collection and analysis
Selection of studies

Two review authors (LTK and KJJ), independently assessed the
potential relevance of all titles and abstracts identified through
the searches and assessed full-text copies of potentially eligible
articles. We resolved disagreements discussion, involving the third
author (PCG) when necessary. Two review authors (LTK and KJJ)
independently searched reference lists, and one review author
(LTK), used citation tracking (Web of Knowledge) on included
articles.

Data extraction and management

Two authors (LTK and KJJ), independently extracted data from the
included trials and entered them into a piloted data extraction

form. When relevant information was missing from the reports we
contacted the trial authors.

We extracted the following data from all included trials: study
design, diagnostic tests used, total study duration, the number
of participants allocated to each arm, number lost to follow-up
for each outcome, baseline comparability, setting, age, country,
and date of study. We extracted the number of events or rates for
mortality, hospitalisation (one or more), surgery, new medications,
referrals to specialists and diagnostic procedures required because
of positive screening tests, and for the number of physician visits.
For ordinal scale outcomes we extracted the mean value; standard
deviation; and name, range, and direction of the scale. When these
data formats were not available we extracted what was possible
to extract, including narrative accounts if the actual numbers were
missing.

Assessment of risk of bias in included studies

We used the Cochrane 'Risk of bias' tool (Higgins 2017). The
domains formally assessed were: sequence generation, allocation
concealment, blinding of participants and personnel, blinding
of outcome assessment, incomplete outcome data, selective
reporting, and other biases. We assessed the risk of contamination
of the control group under 'Other bias'. We also assessed the
randomised groups for baseline comparability.

Measures of treatment effect

For mortality, we used the risk ratio, except in cases where
only hazard ratios were available. We treated ranking scales as
continuous data when possible. For all measures we used 95%
confidence intervals.

Three trials used skewed randomisation in several strata, for
example, age and gender, providing intentionally unbalanced
baseline characteristics (DanMONICA 1982; Inter99 1999;
Stockholm 1969). In one case this was motivated by increased
sampling efficiency, as the intervention group was also part
of a cohort study (DanMONICA 1982), and in another case the
researchers wanted to include more participants in groups judged
likely to respond well to a lifestyle intervention (Inter99 1999).
In all three cases, the trial authors adjusted for the imbalance
using Cox regression. For some of the analyses, we obtained data
on participants and events in each stratum and treated these
as separate trials, summarising the effect with fixed-effect meta-
analysis. This provided almost identical results to the published
ones.

Unit of analysis issues

For cluster-randomised trials we preferably used effect estimates
and standard errors from analyses that took the clustering into
account. When such estimates were not available we disregarded
the effect of clustering and investigated the impact of this in a
sensitivity analysis.

Dealing with missing data

We preferred data from intention-to-treat analyses (ITT). When
these were not available, we assessed the possible bias resulting
from missing data.
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Assessment of heterogeneity

We assessed clinical and methodological differences between trials
before doing any meta-analyses, and we judged whether trials
could be pooled. We assessed heterogeneity with the 12 statistic,
which describes the variation between trials in relation to the total
variation (Higgins 2003).

Assessment of reporting biases

Outcome reporting bias is difficult to assess in these trials but we
noted whether the outcomes that we considered important had
been reported. When the study design implied that data on other
outcomesthan the ones reported might have been investigated, we
asked the trial authors for further data. In meta-analyses with more
than 10 trials, we made funnel plots.

Data synthesis

As specified in our protocol, we used random-effects model meta-
analyses. In order to combine as many results as possible, we used
the generic inverse variance method available in Review Manager
5 (Review Manager 2014). In some cases effect estimates were
reported as hazard ratios, and we combined these with risk ratios
in the meta-analyses. When meta-analysis was not possible, we did
a narrative synthesis.

GRADE and 'Summary of findings' table

For our primary outcomes (total mortality, disease-specific
mortality), and morbidity (fatal and non-fatal ischaemic heart
disease, fatal and non-fatal stroke), we used GRADE to assess and
describe the certainty of evidence, using GRADEpro GDT software
(GRADEpro GDT 2015). One review author (LK), assessed the
quality of the evidence across all studies contributing to the meta-
analysis for each outcome using the five GRADE considerations
(study limitations, consistency of effect, imprecision, indirectness
and publication bias) as outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Schiinemann 2017), using
GRADEpro GDT software. Another review author (KJ), checked the
assessments; we resolved any disagreements through discussion.
We justified decisions to downgrade the quality of studies in the
footnotes of the 'Summary of findings' table.

Subgroup analysis and investigation of heterogeneity

We pre-planned the following subgroup analyses:

« only one health check versus several;

« physical examination by physician;

« interventions thatincluded advice on lifestyle;
« age of trial;

« geographical location of trial;

« high versus low risk of bias;

« long versus short follow-up.

Sensitivity analysis

We decided to include cluster-randomised trials despite
anticipating that we had to ignore the clustering in some cases,
and despite the greater risk of unsuccessful randomisation. To
investigate the robustness of our results, we pre-planned a
sensitivity analysis excluding cluster-randomised trials.

RESULTS

Description of studies
Results of the search

The search for this update yielded 4021 records after removal
of duplicates. From these, we selected 63 articles for full-text
assessment, plus four identified through other sources. Of these 67
articles, we excluded 56. The remaining 11 articles described four
trials; one was new (DanMONICA 1982), one was already included
but had new results (Inter99 1999), and two were ongoing trials.
We did not identify any additional trials by searching reference
lists and through citation tracking. In the previous version of this
review, we included 16 trials (Ebeltoft 1992; Family Heart 1990;
Goteborg 1963; Goteborg 1970; Inter99 1999; Kaiser Permanente
1965; Malmo 1969; Mankato 1982; New York 1971; Northumberland
1969; OXCHECK 1989; Salt Lake City 1972; South-East London 1967;
Stockholm 1969; Titograd 1971; WHO 1971), but two trials did not
report results (New York 1971; Titograd 1971). With one new trial
identified (DanMONICA 1982), we therefore had 17 trials in all, and
15 trials with data for our updated analysis (Figure 1).
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Figure 1. Study flow diagram
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Figure 1. (Continued)
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Included studies

We included 17 trials, 15 of which reported outcome data.

The 15 trials with data varied in size from 533 randomised
participantsin Northumberland 1969, t0 61,301 in Inter99 1999. The
total number of participants was 251,891 with 87,412 allocated to
health checks and 164,479 to a control group. Eleven trials with
233,298 participants reported a total of 21,535 deaths (DanMONICA
1982; Ebeltoft 1992; Géteborg 1963; Goteborg 1970; Inter99 1999;
Kaiser Permanente 1965; Malmo 1969; OXCHECK 1989; South-East
London 1967; Stockholm 1969; WHO 1971). The length of follow-up
for total mortality varied from 4 to 30 years, and it also varied for
other outcomes. The trials that did not report mortality were often
small (Mankato 1982; Northumberland 1969; Salt Lake City 1972),
with the exception of the British Family Heart study (Family Heart
1990), which included 12,924 participants.

The setting was general practice in five trials (Family Heart
1990; Ebeltoft 1992; Northumberland 1969; OXCHECK 1989; South-
East London 1967), medical centre/research centre in nine trials
(DanMONICA 1982; Goteborg 1963; Goteborg 1970; Inter99 1999;
Kaiser Permanente 1965; Malmo 1969; Mankato 1982; Salt Lake
City 1972; Stockholm 1969), and the workplace in one trial (WHO
1971). As per our inclusion criteria, they included people that were
not selected for diseases or risk factors. Four trials randomised
households or couples (Family Heart 1990; OXCHECK 1989; Salt
Lake City 1972; South-East London 1967), one randomised factories
(WHO 1971), and ten randomised participants. Three trials were
conducted in the USA (Kaiser Permanente 1965; Mankato 1982; Salt
Lake City 1972), and twelve were conducted in Europe (DanMONICA
1982; Ebeltoft 1992; Family Heart 1990; Goteborg 1963; Goteborg
1970; Inter99 1999; Malmo 1969; Northumberland 1969; OXCHECK
1989; South-East London 1967; Stockholm 1969; WHO 1971).

The interventions offered can be broadly classified into two
categories: screening focused on cardiovascular risk factors with
a strong lifestyle intervention component, and broad screenings

using many tests (often called multiphasic screening in older
publications) but often without an important lifestyle intervention
component. The very broad type of screening was mainly seen
in trials that started in the 1960s and 1970s. Five trials included
screening for cancer. The tests used were chest radiographs
(Goteborg 1963; Malmé 1969); chest radiographs and faecal
occult blood testing (South-East London 1967); chest radiographs,
mammography and cervical smears (Salt Lake City 1972); and
chest radiographs, sigmoidoscopy, mammography and pelvic
examinations (Kaiser Permanente 1965). One trial used abdominal
ultrasound (DanMONICA 1982). See Table 1 for an overview of the
interventions used. Six trials included a physical examination by a
physician (G6teborg 1963; Kaiser Permanente 1965; Malmo 1969;
Northumberland 1969; South-East London 1967; Stockholm 1969),
while nine trials did not (DanMONICA 1982; Ebeltoft 1992; Family
Heart 1990; Goteborg 1970; Inter99 1999; Mankato 1982; OXCHECK
1989; Salt Lake City 1972; WHO 1971).

The uptake in the first screening round ranged between 50%
(Mankato 1982) and 90% (Ebeltoft 1992) with a median of 80%.
Kaiser Permanente 1965 did not use screening rounds at specific
intervals but urged the intervention group repeatedly by written
invitations and phone calls to utilise a pre-paid health check.

We chose to label the studies with the year of trial start, instead of
year of publication, for the following reasons: 1) year of publication
would make the data look much younger than it is, especially in
trials with very long follow-up, 2) results were often scattered in
several papers in different years, whereas year of trial start is more
well-defined. Other citations are labelled in the standard fashion
with year of publication.

Excluded studies

We excluded 56 studies found in the updated search
(Characteristics of excluded studies). The list of excluded studies
(Characteristics of excluded studies) also includes one important
but not eligible trial not found in the search (Lindholt 2017). In
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the previous version of the review, two articles were awaiting
assessment (Brett 2012; Stickler 2000). These have been excluded.

Risk of bias in included studies

Risk of bias varied considerably between trials, but there were
problems in most trials, mainly in relation to outcomes that
required participation for follow-up. The two majorissues were lack
of blinding and missing outcome data, whereas selection bias was
unlikely in most trials.

For our primary outcomes, nine out of eleven trials reporting on
these had low risk of selection bias, and ten out of eleven were
at low risk of attrition bias. Kaiser Permanente 1965, South-East
London 1967 and Ebeltoft 1992 were biased towards no effect

because of contamination and low contrast between groups. For
OXCHECK 1989, we chose to combine all three intervention groups
to achieve more power, accepting a loss of contrast. However,
the results were similar when analysing the results for maximum
contrast, that is only comparing those screened in year one with
those in year four. Four trials were biased by design in favour of the
screening group, due to follow-up of detected problems at special
centres (Goteborg 1963; Géteborg 1970; Malmo 1969; WHO 1971).

For other outcomes, detection bias, biased reporting of subjective
outcomes, and biased dropout were major concerns in many of
the trials. In particular, the patient-reported outcomes should be
viewed with caution due to the lack of blinding. Readers are
referred to the 'Risk of bias' figures for an overview (Figure 2; Figure
3).
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Figure 2. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study
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Figure 3. 'Risk of bias; graph: review authors' judgements about each risk of bias item presented as percentages

across all included trials
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Allocation

Seven trials used a genuinely random method for generating
the randomisation sequence (DanMONICA 1982; Ebeltoft 1992;
Goteborg 1970; Inter99 1999; Mankato 1982; OXCHECK 1989;
Stockholm 1969). We could not determine how six trials generated
the sequence (Family Heart 1990; New York 1971; Salt Lake City
1972; South-East London 1967; Titograd 1971; WHO 1971). Four
trials used allocation methods such as date of birth (Goteborg 1963;
Kaiser Permanente 1965; Malmo 1969; Northumberland 1969), but
these trials included participants through lists or registers and
allocated them all at once before making any contact with them,
and we therefore judged the risk of selection bias to be low.

We judged allocation to be adequately concealed in 14 trials
(DanMONICA 1982; Ebeltoft 1992; Family Heart 1990; Goteborg
1963; Goteborg 1970; Inter99 1999; Kaiser Permanente 1965; Malmo
1969; Mankato 1982; Northumberland 1969; OXCHECK 1989; South-
East London 1967; Stockholm 1969; WHO 1971). It was unclear in
three trials (New York 1971; Salt Lake City 1972; Titograd 1971).

We thus judged 11 trials as likely to be free from selection bias
(DanMONICA 1982; Ebeltoft 1992; Goteborg 1963; Goteborg 1970;
Inter99 1999; Kaiser Permanente 1965; Malmo 1969; Mankato 1982;
Northumberland 1969; OXCHECK 1989; Stockholm 1969). We could
not rule out selection bias in six trials. Five trials did not describe
sequence generation (Family Heart 1990; New York 1971; Salt
Lake City 1972; Titograd 1971; WHO 1971), and South-East London
1967 used a matching procedure, which was unclearly described,
for randomisation, and the sizes of the groups varied between
publications.

Blinding
Performance bias

Performance bias in this context meant differences in medical
attention and preventive and screening activities resulting from
knowledge of allocation.

In eight trials, the risk of performance bias was low (DanMONICA
1982; GoOteborg 1963; Goteborg 1970; Inter99 1999; Kaiser
Permanente 1965; Malmé6 1969; Mankato 1982; WHO 1971), in four
trials it was unclear (Family Heart 1990; New York 1971; Stockholm
1969; Titograd 1971), and in five trials the risk was high (Ebeltoft
1992; Northumberland 1969; OXCHECK 1989; Salt Lake City 1972;
South-East London 1967), because the primary care physicians
clearly had knowledge of the status of their patients. For example,
in one trial primary care physicians had lifestyle conversations with
a subset of their own patients (Ebeltoft 1992), and in another trial
there was a sticker on the medical records indicating the allocation
(OXCHECK 1989).

Detection bias

We present a single assessment of the risk of detection bias for each
trial, although there were exceptions for some outcomes in some
trials (see Characteristics of included studies).

Eight trials had a low risk for most outcomes (DanMONICA 1982;
Ebeltoft 1992; Goteborg 1970; Inter99 1999; Kaiser Permanente
1965; Malmo 1969; OXCHECK 1989; Stockholm 1969), four trials
had unclear risk (New York 1971; South-East London 1967; Titograd
1971; WHO 1971), and five trials had a high risk (Family Heart 1990;
Goteborg 1963; Mankato 1982; Northumberland 1969; Salt Lake
City 1972).

Of the three trials that adjudicated the cause of death given
on death certificates, one did this blinded (Malmé 1969), one
unblinded (Goteborg 1963), and in one it was unclear (WHO 1971).
The other eight trials reporting on mortality used public registers
or death certificates without re-classification (DanMONICA 1982;
Ebeltoft 1992; Goteborg 1970; Inter99 1999; Kaiser Permanente
1965; OXCHECK 1989; South-East London 1967; Stockholm 1969).

We considered answers to questionnaires to be at high risk of bias
due to the lack of blinding of the intervention group.
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Incomplete outcome data
Objective outcomes

For objective outcomes (for example mortality, physician visits), we
judged the risk of attrition bias to be low in ten trials (DanMONICA
1982; Ebeltoft 1992; Goteborg 1963; Goteborg 1970; Inter99 1999;
Malmo 1969; OXCHECK 1989; South-East London 1967; Stockholm
1969; WHO 1971), unclear in six trials (Family Heart 1990; Kaiser
Permanente 1965; Mankato 1982; New York 1971; Northumberland
1969; Titograd 1971), and high in one trial (Salt Lake City 1972),
which excluded participants who changed economic status, did
not attend for screening, did not consult their physician about
screening results, or did not participate in the one-year follow-up.
This resulted in only 49% of the intervention group and 82% of the
control group participants being included in the analyses. In Kaiser
Permanente 1965, the trial authors considered participants as lost
to follow-up when they left the Kaiser health plan. This resulted in
the loss of more than one third of participants for most outcomes.
For mortality, only people leaving California were lost. The trial
authors used registers, and estimated the loss to be 8% to 18%
over the 16-year study period (Friedman 1986). Other trial authors
had access to mortality registers with much fewer losses (Ebeltoft
1992; Goteborg 1963; Goteborg 1970; Malmo 1969; OXCHECK 1989;
South-East London 1967; Stockholm 1969; WHO 1971). WHO 1971
did not report cancer mortality from the Belgian part of the trial.
The reason given for this was that all non-coronary deaths were
only categorised as such, without detailing the cause of death, as
per the trial's protocol. The risk of bias due to this was unclear.

Subjective outcomes

In unblinded trials, attrition bias (bias due to incomplete outcome
data in those lost to follow-up) is a threat to any outcome that is
dependent on the active participation of participants for follow-up,
for example answering a questionnaire, even when numbers lost to
follow-up are similar in the groups. None of the trials were at low
risk of attrition bias, nine trials did not report subjective outcomes
(DanMONICA 1982; Goteborg 1963; Malmd 1969; Northumberland
1969; New York 1971; OXCHECK 1989; Stockholm 1969; Titograd
1971; WHO 1971), and the risk was high in all other trials (Ebeltoft
1992; Family Heart 1990; G&teborg 1970; Inter99 1999; Kaiser
Permanente 1965; Mankato 1982; Salt Lake City 1972; South-East
London 1967).

Five trials investigated the possible effects of the missing data. In
Inter99 1999, the authors investigated the effects of non-response
with logistic regression on serial measurements of self-reported
health. They found that extreme values of self-reported health
were associated with non-response but judged it unlikely to have
seriously biased the results (Pisinger 2009). The British Family
Heart Study (Family Heart 1990) used imputation with the last
observation carried forward in the analysis of self-reported health
and found no important differences. In another analysis they
found twice as many smokers among non-attenders as among
attenders. The Minnesota Heart Health Program trial (Mankato
1982) and OXCHECK 1989 found similar evidence of bias in relation
to smoking but no large differences for other variables.The Ebeltoft
1992 authors reported in a letter that there were no differences in
sex, age, baseline smoking, and baseline body mass index (BMI)
between non-attenders in the intervention and control groups, but
did not present the data (Engberg 2002). Important differences
might not be statistically significant when the numbers are small.

None of the trials used optimal imputation techniques (for example
multiple imputation). Last observation carried forward may give
biased results, and the direction of the bias is unpredictable
(Jorgensen 2014). Also, there might be differences in unmeasured
factors, such as motivation and ability to change lifestyle, and we
advise caution in interpreting these outcomes.

Selective reporting

We found nine trials to be at low risk of reporting bias (DanMONICA
1982; Family Heart 1990; Goteborg 1963; Goteborg 1970; Inter99
1999; Malmd 1969; Mankato 1982; OXCHECK 1989; WHO 1971), in
four trials the risk was unclear (Ebeltoft 1992;; Northumberland
1969; Salt Lake City 1972; Stockholm 1969) and in four trials the
risk of reporting bias was high: Kaiser Permanente 1965 collected
data on surgery, prescriptions, and reasons for hospitalisation but
did not publish them. They also collected and reported results on
new diagnoses in early publications but not for the planned study
period; South-East London 1967 collected but did not report data
on referrals, prescriptions, and investigations carried out; and New
York 1971 and Titograd 1971 have never published any results. A
funnel plot for mortality did not suggest publication bias (Figure 4).
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Figure 4. Funnel plot of comparison 1. Health checks versus control, outcome: 1.1 Total mortality.
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Other potential sources of bias

Four trials had a design that could favour the screening group
(Goteborg 1963; Goteborg 1970; Malmd 1969; WHO 1971). In these
trials, conditions identified at screening were treated and followed
at a special clinic or by the researchers whereas participants in the
control group used their normal physicians. However, this could
also increase possible iatrogenic harm.

Screening of the control group (contamination) would dilute both
the beneficial and the harmful effects of the intervention. Only
two trials assessed the number of participants in the control group
having health checks. In Kaiser Permanente 1965, after 16 years,
the mean number of health checks in the control group was 2.8
compared with 6.8 in the screening group, and 36% of the control
group had not had a health check compared to 16% of the screening
group. However this result cannot be generalised to the other trials
or other populations, mainly because the participants were all
members of the same health plan with access to the same high-
profiled multiphasic health screening. Also, screening has long
been more popular in the USA than in Europe. In the South-East
London Screening Study (South-East London 1967), there was very
little interest in screening among the participants in the control
group, and none were screened for the first five years (Trevelyan
1973). However, the control group was offered screening after five
years, which biased the nine-year results towards no effect.

The British Family Heart Study (Family Heart 1990), used both
an internal and an external control group in order to investigate
contamination. They found similar results when comparing with

[ .
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either control group indicating that contamination was not a big
problem. In Ebeltoft 1992, which was set in a small town, the
trial authors noted that the trial appeared to have a large positive
influence on the health behaviours of the control group (Lauritzen
2012). Also, the control group was offered screening after five years
while some data were collected for eight years. Mankato 1982 was
conducted during a health promotion campaign, which may have
diminished the effect of the intervention.

In summary, we found seven trials with a low risk of contamination
(DanMONICA 1982; Goteborg 1963; Goteborg 1970; Inter99 1999;
Malmo 1969; Stockholm 1969; WHO 1971), six trials in which it was
unclear (Family Heart 1990; New York 1971; Northumberland 1969;
OXCHECK 1989; Salt Lake City 1972; Titograd 1971), and four trials
with a high risk of contamination (Ebeltoft 1992; Kaiser Permanente
1965; Mankato 1982; South-East London 1967).

Two trials randomised people who had returned an initial
questionnaire on health and lifestyle (Ebeltoft 1992; OXCHECK
1989). This limited the external validity because of self-selection
of people with an interest in health and lifestyle (Pill 1988; Waller
1990).

Effects of interventions

See: Summary of findings for the main comparison General
health checks versus usual care

Please note that included trials are labelled with year of trial start,
rather than publication year, as described above.
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Total mortality

Eleven trials reported total mortality (DanMONICA 1982; Ebeltoft
1992; Goteborg 1963; Goteborg 1970; Inter99 1999; Kaiser
Permanente 1965; Malmo 1969; OXCHECK 1989; South-East London
1967; Stockholm 1969; WHO 1971).The median length of follow-up
was 10 years and the range was 4 to 30 years.The median event
rate in the intervention and control groups combined was 7% and
the range was 2% (OXCHECK 1989), to 36% (DanMONICA 1982),
reflecting the different lengths of follow-up (Table 2).

Health checks have little or no effect on total mortality (RR 1.00,
95% CI 0.97 to 1.03; 11 trials; 233,298 participants and 21,535
deaths; high-certainty evidence, 12 = 0%; Analysis 1.1). Subgroup
and sensitivity analyses did not alter the results.

Disease-specific mortality
Cancer mortality

Eight trials reported cancer mortality (Goteborg 1963; Goteborg
1970; Kaiser Permanente 1965; Malmo 1969; OXCHECK 1989; South-
East London 1967; Stockholm 1969; WHO 1971). Health checks have
little or no effect and did not reduce cancer mortality (RR 1.01,
95% Cl 0.92 to 1.12; 8 trials; 139,290 participants and 3663 deaths;
high-certainty evidence, 12 = 33%; Analysis 1.14). Subgroup and
sensitivity analyses did not alter the results. Goteborg 1970 found a
reduction in cancer mortality (RR 0.87, 95% Cl 0.76 to 0.99), which
is surprising since that trial only screened for cardiovascular risk
factors. Furthermore, Goteborg 1970 was not successful in reducing
smoking. We believe that the result is due to chance.

Cardiovascular mortality

Nine trials reported cardiovascular mortality, although with
differing definitions (DanMONICA 1982; Goteborg 1963; Goteborg
1970; Kaiser Permanente 1965; Malmo 1969; OXCHECK 1989; South-
East London 1967; Stockholm 1969; WHO 1971). Health checks
probably have little or no effect and did not reduce cardiovascular
mortality (RR 1.05, 95% CI1 0.94 to 1.16; 9 trials; 170,227 participants
and 6237 deaths; moderate-certainty evidence; 12 = 65%; Analysis
1.27). One possible explanation for the large heterogeneity was
the different definitions of the outcome among trials. For example,
WHO 1971 only reported mortality from coronary heart disease
whereas other trials combined deaths from ischaemic heart disease
and stroke (DanMONICA 1982). One trial found a large reduction in
cardiovascular mortality with health checks (Malm& 1969), while
two trials found substantial increases (DanMONICA 1982; South-
East London 1967). Subgroup and sensitivity analyses did not alter
the results, nor explain heterogeneity.

Morbidity
Combined fatal and non-fatal ischaemic heart disease

Four trials reported combined fatal and non-fatal ischaemic heart
disease or coronary heart disease (DanMONICA 1982; Goteborg
1970; Inter99 1999; WHO 1971). Health checks have little or no effect
on this (RR 0.98, 95% Cl 0.94 to 1.03; 4 trials; 164,881 participants,
10,325 events; high-certainty evidence; 12 = 11%; Analysis 1.40).

Combined fatal and non-fatal stroke

Three trials reported combined fatal and non-fatal stroke
(DanMONICA 1982; Géteborg 1970; Inter99 1999). Health checks
probably have little or no effect on this (RR 1.05 95% CI 0.95

to 1.17; 3 trials; 107,421 participants, 4543 events; moderate-
certainty evidence, 12 = 53%; Analysis 1.41). One trial found a
large harmful effect of health checks (DanMONICA 1982), which
caused the heterogeneity. This trial had the longest follow-up of all
trials (30 years), employed broad screening and used little lifestyle
intervention.

Other measures of morbidity

Six other trials reported some measure of morbidity.

The OXCHECK 1989 authors supplied us with data on incident
cancers. When pooling the three intervention groups and
comparing with the control group the RR was 1.12 (95% Cl 0.85
to 1.48). When using only the group screened at year one, for
maximum contrast, the RR was 1.17 (95% CI 0.85 to 1.63).

Kaiser Permanente 1965 found that, after seven years, 61% of the
intervention group reported having a chronic condition compared
to 54% in the control group. The conditions were not defined and
were likely to haveincluded risk factors like elevated blood pressure
or blood glucose.

The South-East London Screening Study (South-East London 1967)
did not find effects on the prevalence of angina, changes on
electrocardiogram indicating ischaemia, or bronchitic symptoms
after five years. For angina the prevalence was 21.9% (screening)
and 22.4% (control group), for ischaemic changes 17.9%
(screening) and 16.6% (control), and for bronchitic symptoms
29.0% (screening) and 30.6% (control). They also specified
the reasons for hospitalisation, using broad categories, such
as cardiovascular causes, central nervous system causes, and
neoplasms, but did not find differences.

Malmo 1969 reported reasons for hospitalisation in disease
categories, for example ischaemic heart disease, cerebrovascular
disease, and neoplasms, and did not find differences between
groups. There was low power due to the stratification in disease
categories. See the results on total hospitalisation below.

The British Family Heart Study (Family Heart 1990), investigated
the effect on the prevalence of four conditions. They found
substantially more participants with self-reported high blood
pressure and high cholesterol in the screening group, slightly
more men with self-reported diabetes in the screening group,
and no effect on self-reported coronary heart disease. After one
year, 6.9% of the control group men had high blood cholesterol
compared to 14% of the screening group. For women the results
were 3.8% (control) and 9.7% (screening). For high blood pressure,
the results for men were 14.8% (control) and 17.1% (screening);
and for women, 13.0% (control) and 16.2% (screening). For
diabetes, the results for men were 1.7% (control) and 3.3%
(screening); and for women, 1.1% (control) and 1.2% (screening).
For coronary heart disease, the results for men were 5.5% (control)
and 5.9% (screening); and for the women, 1.1% (control) and
1.9% (screening). The results were similar when the trial authors
calculated the results within each practice and pooled results. The
results were at risk of detection bias and attrition bias.

Inter99 1999 found that health checks increased the incidence of
diabetes in the first year, HR 1.68 (P = 0.0001), but that this evened
out during further follow-up.
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In summary, health checks did not reduce morbidity in terms
of actual illness, but they may increase the number of people
diagnosed with elevated risk factors.

New diagnoses

In addition to conditions identified through the screening itself,
screening might increase diagnostic activity between scheduled
screenings due to increased physician contact in relation to follow-
up visits or due to a lowered threshold for consulting a physician.
Cumulative rates of new diagnoses over time in the screened and
unscreened groups would allow an assessment of the full effect of
screening on diagnostic activity. However, only one trial reported
such results (Kaiser Permanente 1965), and only for the first six
years. In a 40% sample, Kaiser Permanente 1965 found a sharp
divergence in the mean annual number of new diagnoses per
participant immediately after the intervention started, with the
differences being statistically significant each year. By adding the
results for each year we found a mean number of new diagnoses
per participant of 4.3 in the screening group and 3.6 in the control
group. This corresponded to a 20% increase. The trial lasted for 16
years but follow-up for new diagnoses was not continued.

Four trials reported their findings at the first screening of the
intervention group but without comparisons with the control
group over time. South-East London 1967 found an average of 2.3
diseases per participant at the first screening. Of these, 53% were
not previously known. Ebeltoft 1992 reported the percentage of
participants with abnormal findings prompting health advice at the
initial screening to be 76%. The most common reasons were raised
CO concentration in expiratory air in smokers (37%), low physical
endurance (30%), poor hearing (19%), poor sight (12%), and being
overweight (16%). Increased cardiovascular risk was found in 11%,
hypercholesterolaemia in 10%, hypertension in 10%, and elevated
liver enzymes in 13%. Salt Lake City 1972 found a total of 2031
abnormalities in 384 people screened. This trial used very broad
biochemical screening.

In summary, health checks may increase the number of new
diagnoses (low-certainty evidence).

Admission to hospital

Five trials reported hospitalisation using different measures, for
example, admission rates, number of people admitted once or
more, or number of days in hospital.

Kaiser Permanente 1965 reported the mean number of days in
hospital over 18 years of follow-up. The results were 10.0 days in
the intervention group and 10.4 days in the control group. Roughly
one third of participants had missing data. South-East London 1967
reported the number of participants admitted to hospital once or
more during nine years of follow-up, RR 1.04 (95% CI 0.96 to 1.13).
The amount of missing data was unclear but was probably low.
Malmo 1969 also studied the number admitted once or more and
found similar results, RR 1.05 (95% Cl 0.92 to 1.20). There were 3%
to 5% missing data. Salt Lake City 1972 compared hospitalisation
rates before and after the intervention and did not find an effect,
but they did find an effect on the number of nights in hospitalin one
of three subgroups, which was an unreliable result due to biased
exclusions after randomisation. Ebeltoft 1992 compared admission
rates in the two intervention groups with the control group and did
not find an effect after eight years, rate ratio of 0.91 (95% Cl 0.63 to
1.32). They also compared the random sample invited to participate

in the trial with all not invited and found similar results, rate ratio
0f 0.97 (95% CI 0.80 to 1.18). There were 5% missing data.

In summary, health checks may make little or no difference to
admission rates, number of people admitted once or more, or
number of days in hospital (low-certainty evidence).

Disability

Three trials investigated the effect on disability. Kaiser Permanente
1965 found that after 16 years 31% of the screening group and
30% of the control group reported total or partial disability on a
questionnaire. Attrition was roughly one third and response rates
around 75%, which left only half of the people randomised in this
analysis. South-East London 1967 found that 2.5% in the screening
group and 1.8% in the control group reported major disability after
five years. There were between 40% and 50% missing data in this
analysis. Salt Lake City 1972 compared the number of disability
days before and after the intervention and did not find an effect.

In summary, health checks may make little or no difference to
disability (low-certainty evidence).

Worry

Only two trials reported relevant results, using scales measuring
psychological distress.

Ebeltoft 1992 used the General Health Questionnaire (GHQ-12) at
baseline and after one and five years. A decrease in score indicates
a beneficial effect of the intervention. After one year, the change
from baseline in the screening groups was an increase of 0.05 and
in the control group a decrease of 0.16, P = 0.6. After five years, the
screening group had a decrease of 0.23 and the control group had
a decrease of 0.39, P = 0.73. They also investigated subgroups of
smokers, overweight participants, people who were informed of an
elevated risk and people informed of no elevated risk, and did not
find effects. Participation was 79% after five years.

South-East London 1967 wused the Middlesex Hospital
Questionnaire on a subset of participants after five years. In the
anxiety domain of the scale, the trial authors found lower scores
in the intervention group among men (lower scores are better).
When pooling men and women, we found a mean score of 4.14
(standard deviation (SD) =3.38, 602 participants) in the intervention
group and 4.48 (SD = 3.63, 572 participants) in the control group, P
=0.10 (t-test, equal variances). In the other domains assessed with
this scale ('phobic', 'obsessional, 'somatic', 'depression’, 'hysteria'),
there were no effects. Follow-up was roughly 90%.

In summary, health checks may make little or no difference to worry
(low-certainty evidence).

Self-reported health

Four trials reported self-reported health.

South-East London 1967 found that after five years 53.6% of the
screening group and 56.5% of the control group reported good or
excellent health in the preceding two weeks (Chi2=3.274,P =0.07).

Ebeltoft 1992 used a five-point scale at baseline and after five
years. After five years, 70% and 72% of the two intervention groups
reported good or excellent health compared to 71% of the control
group. Data on change from baseline were only available in a
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graph. This showed that approximately 12% in the intervention
groups had an improvement in self-reported health compared to
approximately 20% in the control group.

In Family Heart 1990, 79.5% of the screening group and 75.7% of the
internal control group reported good or excellent health after one
year. This analysis used last observation carried forward for missing
data. The pooled difference, taking into account the 13 different
practices, was 3.8% in favour of screening, P = 0.004.

Inter99 1999 used SF-12 and found slower deterioration of both
physical and mental health components in the intervention group.
For mental health, the difference after five years was approximately
2 on a 100-point scale, where 50 is the mean of a reference
population with a SD of 10. The effect was even smaller for physical
health but was difficult to assess because of baseline imbalancesin
scores. The trial authors found indications of biased non-response.

In summary, health checks may slightly improve self-reported
health (low-certainty evidence).

Referrals to specialists

Only one trial (Ebeltoft 1992), reported on this outcome, but we
could not use the results in our analysis. The trial authors only had
data from 1995 to 1999 but the screening took place in 1992 to 1993
(intervention groups screened), and 1997 (intervention groups and
control group screened). Thus the expected increase in referrals
following the intervention was not included in the analysis and any
contrast between groups would be diluted by the 1997 screening.
The trial authors made two comparisons and did not find effects in
either analysis. When comparing the screening and control groups,
the rate ratio was 1.04 (95% Cl 0.85 to 1.26). When comparing the
random sample invited to participate in the trial versus all eligible
people not invited, the rate ratio was 0.94 (95% Cl 0.84 to 1.06).

In summary, it is uncertain whether health checks increase or
reduce referrals to specialists, as the certainty of this evidence is
very low.

Non-scheduled visits to general practitioners

Five trials reported physician visits. The length of follow-up was
between one and nine years, with missing outcome data ranging
between 5% (Ebeltoft 1992) and 51% (Salt Lake City 1972).

Kaiser Permanente 1965 found a mean number of physician visits
of 16.0 in both groups after five years, not including the screenings
themselves. The results were reported without measures of
uncertainty and data on this outcome were collected from a 20%
subsample.

South-East London 1967 did not find an effect on the mean annual
number of physician visits. It was not clear whether the screening
visits were included in this, and we cannot tell whether the
results were from the five-year or nine-year follow-up. We excluded
participants who left the study before one year from the analyses
(14% from the screening group and 13% from the control group).

Northumberland 1969 found an average number of consultations
per participant of 5.4 in the screening group and 5.0 in the
control group over 1% years. This did not include the screenings
themselves. When adding the screenings the results were 6.3 in the
screening group and 5.0 in the control group. The trial authors did
not specify the type of health check, and there was a high risk of

detection bias, as the allocation was noted on the front cover of the
participant's record.

Salt Lake City 1972 did not find effects after one year, but this result
was unreliable due to biased exclusions. The screening visits were
not included in the analysis.

Ebeltoft 1992 found an increased rate of physician visits after five
years in the screening plus health discussion group compared to
the control group, rate ratio of 1.15 (95% Cl 1.02 to 1.31), but not
in the screening only group compared to controls, rate ratio of
1.01 (95% CI 0.89 to 1.15). When comparing all those invited to
participate in the trial with all not invited, the rate ratio was 1.01
(95% C1 0.93 to 1.10). However, this comparison included screening
of the control group in 1997, diluting any differences between
groups. The trial authors found a downward trend in the rate ratio
over time favouring the intervention, but in the absence of an
overall effect this is not a relevant observation. It likely reflects the
initial increase in visits generated by the screenings themselves,
which gave a high starting point for the trend analysis.

In summary, health checks may make little or no difference to the
number of physician visits (low-certainty evidence).

Additional diagnostic procedures required due to positive
screening tests

We did not find any trials that reported this outcome.

Kaiser Permanente 1965 reported the mean number of laboratory
tests per participant after five and 10 years, based on a 20% sample.
After five years it was 23.8 in the screening group and 23.3 in the
control group. The data after 10 years were not reported but the
trial authors stated that there was no difference. The number of
laboratory tests did not include the tests used at screening.

Prescriptions and surgery

None of the trials reported the total number of prescriptions, new
drugs prescribed, or the number of operations performed. This is
unfortunate since these are important factors for balancing the
benefits and harms of health checks and for estimating the costs.

Five trials provided some results of relevance.

Goteborg 1970 examined random samples of the intervention
group and control group and found that after 10 years of
follow-up 26.0% of the intervention group used antihypertensive
medications compared to 19.6% in the control group (Chi2 =16.41,
P < 0.0001, our calculation). Kaiser Permanente 1965 reported
narratively that prescription rates gathered from pharmacies
showed a non-significant trend towards increased prescription in
the screening group, but only analysed data from years six and
seven. Ebeltoft 1992 presented data on self-reported use of selected
types of drugs after five years. In the screening groups, 4.8%
reported using blood pressure medication compared to 6.8% in the
control group (Chi2 = 1.42, P = 0.23, our calculation). For diuretics,
the figures were 3.7% (screening), and 3.9% (control group), and for
heart medication they were 0.9% (screening), and 1.0% (control).
Family Heart 1990 reported narratively that there was no difference
between the intervention and control groups regarding use of drugs
to lower blood pressure or cholesterol, or for diabetes. Mankato
1982 reported that the proportion of participants on blood pressure
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medication after one year was 13.8% in the intervention group and
9.8% in the control group (P < 0.05).

In summary, it is uncertain whether health checks increase or
reduce prescriptions and surgery, as the certainty of this evidence
is very low.

Absence from work

Two trials reported absence from work (Kaiser Permanente 1965;
South-East London 1967). Neither trial found an effect, and neither
trial reported the exact results but only mentioned their findings in
a narrative.

It is uncertain whether health checks increase or reduce absence
from work as the certainty of this evidence is very low.

Subgroup and sensitivity analyses

We planned and performed several subgroup and sensitivity
analyses. Some of the resulting subgroups were based on very few
trials but are presented for completeness (see graphs). They should
be interpreted with caution and we found no convincing patterns.

For outcomes not included in the meta-analyses we were not able
to discern any patterns except that the more recent trials often had
a strong focus on lifestyle interventions, often had changes in risk
factors as their primary outcomes, and were designed accordingly,
with shorter follow-up (Ebeltoft 1992; Family Heart 1990; Mankato
1982; OXCHECK 1989).

DISCUSSION

Summary of main results

We found 17 randomised trials comparing the effect of systematic
offers of one or more health checks versus usual care, 15 of
which had reported results. Health checks have little or no effect
on total mortality or cancer mortality (high-certainty evidence),
and probably have little or no effect on cardiovascular mortality
(moderate-certainty evidence), Similarly, health checks have little
or no effect on fatal and non-fatal ischaemic heart disease (high-
certainty evidence) and probably have little or no effect on fatal
and non-fatal stroke (moderate-certainty evidence). This update
included one new trial, the results of which confirm those of
previous trials.

For total mortality our confidence interval includes a 3% reduction
and a 3% increase, both of which would be clinically relevant.
However, for the causes of death most likely to be influenced
by health checks, cardiovascular and cancer-specific mortality,
there were no reductions either. A substantial latency of effects on
mortality would be expected but we included several trials with
very long follow-up. Our results suggest that the lack of an effect on
total mortality is not a chance finding, nor due to low power.

Overall completeness and applicability of evidence

The lack of effect on our primary outcomes was mirrored by a lack of
effect on most of our secondary outcomes. The outcomes expected
to reflect beneficial effects of the intervention were better studied
and reported than the harmful outcomes. We expected the number
of new diagnoses and initiated treatments to be reported since
these are important elements of screening, but this was rarely the
case. Only one trial reported the number of new diagnoses in the

two groups, and only for the first six years although the intervention
was continued for 16 years (Kaiser Permanente 1965). Drug use
was only assessed for selected drugs and was mainly self-reported.
We also expected the number of follow-up tests and referrals to
specialists to be reported since they reflect the burden of screening
on the participants and the healthcare system. However, these
outcomes were rarely reported. Without knowing the amount of
'downstream’ investigations following screening, it is not possible
to evaluate the harms or costs (Walter 2013). This has long been
recognised as a problem for screening in general (Raffle 2007).

Increased diagnostic and therapeutic activity would be expected if
general health checks led to improved health, at least in the short
term, as this is the main mechanism of the intervention. However,
more diagnoses and more treatment in the absence of health
improvements would indicate overdiagnosis and overtreatment.
Overdiagnosis is the diagnosis of conditions that would not have
caused symptoms or caused other problems for patients and is
an inherent problem in any screening programme. Overdiagnosis
leads to overtreatment, which has been documented particularly
in cancer screening but is also an obvious harm in screening
for cardiovascular risk factors, as reflected in the large numbers
needed to treat for an additional beneficial outcome in primary
prevention of cardiovascular disease (Welch 2011).

The included studies investigated the psychological consequences
of general health checks to a somewhat greater extent, although
only in a minority of trials. An interesting result is that we did
not find any reliable effects on measures of psychological distress,
self-reported health, or absence from work. One systematic
review (Boulware 2007), found beneficial effects of periodic health
evaluations on worry in one trial of elderly people (Patrick 1999),
and a systematic review of coronary heart disease risk scores
found no harmful effects in two "fair-quality" studies (Sheridan
2008). Regarding hypertension, cross-sectional studies have found
that people diagnosed with hypertension had poorer self-reported
health, regardless of whether they were correctly diagnosed or
not (Barger 2006; Bloom 1981). However, a review of cohort
studies found mixed effects on absenteeism and "fair-quality"
evidence that screening for hypertension does not cause adverse
psychological effects (Sheridan 2003). One review found short-term
adverse psychological effects from predicting a person's risk of
illness, but no long-term effects (Shaw 1999). Similarly, a review of
trials of any kind of screening found no long-term effect on anxiety,
depression, or quality of life, but the authors were not able to make
conclusions about short-term effects (Collins 2011). None of the
trials we reviewed reported on short-term adverse psychological
effects.

The lack of beneficial effects indicates that general health checks
did not work as intended in the included trials. Below, we explore
possible reasons for the apparent lack of effect as well as challenges
in generalising the results to the present day.

Bias

Three trials in our mortality meta-analyses were biased towards no
effect (Ebeltoft 1992; Kaiser Permanente 1965; South-East London
1967), and in one trial we prioritised power over contrast in the
merging of intervention groups (OXCHECK 1989). However, in a post
hoc sensitivity analysis, removing these trials from the analyses
did not change the results and only marginally expanded the
confidence intervals.
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Type of health check

Many of the older trials investigated very broad screening regimens,
with a large potential for detecting abnormalities. Healthy
people frequently harbour pathology that can be discovered
by examination, imaging (Furtado 2005; Xiong 2005), or biopsy
(Welch 2004), but this is not necessarily beneficial and it may be
harmful (Welch 2011). The results from Kaiser Permanente 1965
suggested that it was, as they found increases in mortality due
to lymphohaematopoietic cancers and suicide. This may be a
random finding although the pattern appeared after seven years
and continued throughout the full 16 years of the trial. The increase
in available diagnostic tests might lead to more invasive follow-
up procedures today and more drug treatment and surgery, for
example for prostate and thyroid cancer, with resulting harms.
Today, no authorities recommend health checks as broad as
studied in some of the older trials but they are still common,
particularly among commercial providers (Grgnhgj Larsen 2012).

Most of the trials that reported mortality did not have an
explicit lifestyle intervention component, but we do not expect
this element to be particularly important. Multiple risk factor
interventions directed at general populations for the primary
prevention of coronary heart disease have been extensively studied
and did not find an effect on total or coronary heart disease-specific
mortality, or the number of cardiovascular events (Ebrahim 2011).
One of the trials in our review included a randomised comparison
between screening with and screening without scheduled face-to-
face lifestyle conversations, but found no effect (Ebeltoft 1992).

Developments in therapy

Developmentsin preventive drug therapy might produce a different
effect on cardiovascular outcomes today compared to the time
when some of the trials were performed. For example, use of
statins and angiotensin-converting enzyme inhibitors instead of
harmful drugs such as clofibrate (WHO 1984), and reserpine (Healy
2004), is likely to provide a considerable improvement. However,
we cannot be certain that developments in drug treatments are
always beneficial to patients because some modern drugs may
have serious harms that are not known at present. For example,
the diabetes drug rosiglitazone was on the market for 10 years
before being withdrawn because it causes serious heart disease
(Lehman 2010; Nissen 2010). Also, poor trial reporting of harms
from commonly used preventive drugs, such as statins (Taylor
2013), may mean that adverse effects are more common than we
think (Golomb 2012).

Thresholds for treating cardiovascular risk factors and diabetes are
lower today than at the time most of the trials were conducted.
This has lead to increased prescription of preventive drugs with
demonstrated efficacy, for example statins (Taylor 2013), and
antihypertensives (Wright 2009). However, the balance between
benefits and harms may be unfavourable when the absolute risks
are low, such as in a screened population, or when used in more
heterogeneous populations with co-morbidities. For example, the
populations used for testing antihypertensive drugs were usually
younger and had less co-morbidity than the typical patient in
general practice (Uijen 2007). The inclusion of results from a large
trial conducted between 1999 and 2009 (Inter99 1999), indicates
that the effect of health checks has not changed with time.

Therapy for identified disease has improved in many areas and this
might lead to better effects of health checks over time. However, in

the meta-analyses arranged by year of trial start there are no visible
time trends (Analysis 1.1; Analysis 1.27; Analysis 1.14).

Self-selection

People who accept aninvitation to a health check are often different
from those who don't. They tend to have higher socioeconomic
status (Pill 1988), lower cardiovascular risk (Waller 1990), less
cardiovascular morbidity (Jergensen 2003), and lower mortality
(Bender 2015a; Goteborg 1970). This phenomenon is mirrored in
studies of adherence to drug therapy, where high adherence to
placebois associated with reduced mortality (Simpson 2006). Thus,
systematic health checks may not reach those who need prevention
the most, and they have been called 'another example of inverse
care' (Waller 1990).

Clinically motivated testing

Another possible reason for the lack of beneficial effects is that
many physicians already carry out screening for cardiovascular risk
factors or diseases in patients that they judge to be at high risk
when they see them for other reasons. This is often considered an
integral part of primary care practice. Clinically motivated testing
may already have resulted in the identification of many people at
high risk thus eroding the potential for a benefit from systematic
screening.

Certainty of evidence

For the primary outcomes and for the combined fatal and non-
fatal events, the certainty of the evidence was high or moderate
according to our GRADE assessment. This means that further
research is unlikely to alter these estimates. For most of the other
outcomes, the certainty was low, reflecting the scarcity of reported
data.

Potential biases in the review process

We tried to avoid bias by using Cochrane methods, including a peer
reviewed protocol, double and independent assessment of search
results and full-text articles, as well as double and independent
data extraction and 'Risk of bias' assessment. Since the challenging
terminology in this field could lead to overlooked trials, we made
a special effort to search exhaustively, including handsearching of
reference lists and citation tracking.

In the meta-analyses, we ignored clustering by family in two trials
(OXCHECK 1989; South-East London 1967), and by factory in the
analysis of cancer mortality from WHO 1971. In a pre-specified
sensitivity analysis, excluding cluster-randomised trials resulted in
very little change to the results.

We attempted to contact trial authors and succeeded in 11 cases
(DanMONICA 1982; Ebeltoft 1992; Goteborg 1963; Goteborg 1970;
Inter99 1999; Malmo 1969; Mankato 1982; OXCHECK 1989; South-
East London 1967; Stockholm 1969; WHO 1971). We often had
questions about trial methods but since most trials were quite old,
there is a risk that some answers may have been inaccurate.

Agreements and disagreements with other studies or
reviews

A systematic review of health checks in general practice (Si
2014), and a Cochrane Review of systematic versus opportunistic
screening for cardiovascular risk (Dyakova 2016), found results
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similar to ours. These reviews also included changes in risk factors,
and both found small reductions in cholesterol and blood pressure.
One systematic review of health checks included observational
studies and geriatric studies but used a different definition of
the intervention and included fewer trials (Boulware 2007). The
trials that we reviewed are largely different but the results are
broadly in line for the overlapping outcomes of total mortality,
hospitalisation, disability, and the number of new diagnoses
(disease detection). For worry, Boulware 2007 found one trial that
showed a beneficial effect whereas we found two trials without an
effect on this outcome.

We did not include geriatric trials because they included many
interventions other than screening for disease and risk factors,
and lifestyle interventions. A systematic review of 89 trials of
complex interventions to improve physical function and maintain
independent living in elderly people found beneficial effects on the
risk of not living at home, nursing home admission, falls, hospital
admissions, and physical function, but not mortality (Beswick
2008). In the subgroup of 28 trials of geriatric assessments for
elderly people representing the general population, the results
were similar except no effect on hospitalisation was found. Thus,
the results were similar to ours except on outcomes of special
relevance to older people where important benefits were found.

A 2017 trial of screening men aged 65 to 74 years for abdominal
aortic aneurisms and central and peripheral hypertension found a
reduction in total mortality after a median of 4.4 years although at
the price of overtreatment with surgery and medicines (Lindholt
2017). This result could have been due to chance, as mortality
from non-CVD causes were also reduced, though not targeted by
the intervention. Similarly, a cluster-randomised trial of screening
participants aged 65 or older for hypertension and cardiovascular
risk factors found an effect on cardiovascular events after just one
year and with an uptake of screening of only 20%; this result is also
likely to be due to chance (Kaczorowski 2011). Nonetheless, people
inthat age group would seem a reasonable target for further studies
of cardiovascular screening as the risk is high.

AUTHORS' CONCLUSIONS

Implications for practice

Our results do not support the use of general health checks aimed
at a general population. On the other hand, they do not imply
either that physicians should stop clinically motivated testing and

preventive activities, as such activities may be an important reason
why an effect of general health checks has not been shown. Public
healthcare initiatives to systematically offer general health checks
and offers from private suppliers of general health checks are not
supported by the best available evidence.

Implications for research

We see no reason to do more trials of general health checks, as it
seems futile based on the large amount of available data and the
fact that the results of previous trials have now been confirmed
by a recent large trial. Further research in health checks should
be limited to studying the effect of one component at a time,
and should include harmful effects. We also suggest that surrogate
outcomes such as changes in risk factors are not used for assessing
benefits since they do not capture harmful effects and since their
relation to meaningful outcomes is usually in doubt. The required
large randomised trials with long follow-up are expensive but not
nearly as expensive as the implementation of ineffective or harmful
screening programmes. We suggest more focus on the effects of
structural interventions to reduce disease, for example, higher
taxes on tobacco and alcohol, or restricting corporate advertising
for harmful products.
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Methods

Design: parallel-group randomised trial

As part of the WHO MONICA project, age- and sex-stratified random samples were drawn for a popula-
tion study, first from 9 municipalities around Copenhagen (October 1982), and later from 2 more mu-
nicipalities in the same area (March 1983), giving a total sample size of n = 17,845. From this sample,
random subsets from each age stratum were drawn (n =4807) and invited for health checks. The non-
invited participants were never contacted (n = 13,038). Participants in the first health check were re-in-
vited after 5 and 10 years. The study was not originally thought of as a randomised trial, but the sam-
pling frame was kept, allowing this to be analysed as such a trial. We have not identified issues that
should compromise the results.

Follow-up: approximately 30 years

Participants Men and women aged 30, 40, 50 and 60 years at trial start
Setting: medical centre/research centre
Location: municipalities around Copenhagen, Denmark

Number randomised: see above

Interventions All 3 health checks included history, height and weight, BP, pulse, ECG, abdominal ultrasound, urine

sample, serum lipids
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DanMONICA 1982 (Continued)

In addition:

 inthe 1lstscreening, all had a peak flow measurement and 33% had a neurophysiological examination

« in the 2nd screening, body fat was measured with impedance and waist-hip-thigh measurements,
dental status was assessed, 17% had an echocardiography, and 25% collected a 24-h urine sample

« inthe3rd screening, body fat was measured as above, and there was 24-h ambulant BP measurement,
24-h Holter monitoring, pulse wave velocity measurement, thyroid ultrasound, cold stimulation test
(arm), neurophysiological test (same subsample as in 1st screening), peak flow, echocardiography,
and pulse wave velocity

Participation: 79% in the 1st round. 51% participated in all 3 rounds

Outcomes Total mortality (30 years)

CV mortality (fatal IHD + fatal stroke) (30 years)
Fatal and non-fatal IHD (30 years)
Fatal and non-fatal stroke (30 years)

Notes Excluded 51 participants who died or emigrated after randomisation but before the 1st screening, and
11 participants who moved from an early sampled municipality to a later sampled municipality (see
under methods) and were thus sampled twice.

Results were calculated by the trial authors using Cox regression, adjusting for the age- and sex-strat-
ification in the sampling scheme. Participants with the outcome of interest at baseline were excluded
from the analysis of that particular outcome, e.g. stroke. For CV mortality, we obtained unpublished da-
ta from the trial authors: number of participants and number of events in each of the 8 strata, and sum-
marised the effect using fixed-effect meta-analysis. The trial authors also supplied us with an effect es-
timated with Cox regression, adjusting for the randomisation technique. Results from these analyses
were nearly identical.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Randomisation done with computer (T Skaaby, personal communication)
tion (selection bias)
Allocation concealment Low risk All participants randomised before any contact was made
(selection bias)
Blinding of participants Low risk Control group never contacted. Intervention group cannot be blinded, but this
and personnel (perfor- is not expected to lead to bias, given that any behavioural effects are part of
mance bias) the intervention
All outcomes
Blinding of outcome as- Low risk Data from public registries
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Data from public registries with little loss to follow-up
(attrition bias)
Objective outcomes
Incomplete outcome data  Unclear risk No subjective outcomes
(attrition bias)
Subjective outcomes
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DanMONICA 1982 (Continued)

Selective reporting (re-
porting bias)

Low risk No indications of selective reporting. Since it was not planned as a trial, out-
comes cannot have been pre-specified. However, the outcomes reported are
highly relevant (mortality and morbidity). Effect on cancer mortality will soon
be published (T Skaarup, personal communication)

Other bias Low risk No other sources of bias identified
Ebeltoft 1992
Methods Design: parallel-group randomised trial

Arandom sample (n =2000) was taken from the whole eligible population (n = 3464). The sample was
sent a short questionnaire, and participants returning the questionnaire and giving consent (n = 1507)
were included and randomised into 3 groups. 1 group was offered screening (n = 502), another group
was offered screening plus health discussions (n = 504), and the 3rd group had usual care (n =501). All
included participants were sent a more detailed questionnaire before the intervention. The interven-
tion was repeated after 1 year. After 5 years all 3 groups were mailed questionnaires and invited for a
follow-up screening. Participants were also followed in national registers for 8 years and 2 comparisons
were made: 1) between the 3 intervention groups and 2) between the 2000 randomly invited to partici-
pate in the trial (plus 30 in whom invitation failed for administrative reasons) and the 1434 not invited.

Participants

Men and women aged 30-49 years identified through practice registers
Setting: general practice
Location: Ebeltoft, Denmark

Number randomised: See above

Interventions

Screening included the following:

« Milrisk score (Anggaard)

. ECG

« total cholesterol

« diastolic BP

« systolic BP

« spirometry (FEV, vital capacity, FEV/forced vital capacity)
« liver tests (gzamma glutamyl transpeptidase, aspartate aminotransferase, alanine aminotransferase)
« creatinine

« non-fasting blood glucose

« serum urate

« urinary dipstick (glucose, albumin, blood)

« BMI

« waist/hip ratio

« CO concentration in expiratory air

» physical endurance

« sight (Snellen test)

« hearing (screening audiometer)

« HIVstatus

Participants randomised to additional health discussions were invited to annual 45 min health talks
with their physician regarding lifestyle changes. Participants randomised to screening only were sent a
personalised letter explaining the findings and giving recommendations.

Uptake of screening: 1st round 90%, second round 81%-83%
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Ebeltoft 1992 (continued)

Outcomes Mortality (8 years)
Physician visits (8 years)
Hospitalisation (8 years)
Worry (5 years)
Self-reported health (5 years)
Notes The screening and the screening + health discussion groups were combined in the reports, as there
were no differences in outcomes.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "An Aarhus County statistician performed invitation and intervention
tion (selection bias) randomization by computer, independently of the investigators.”
Allocation concealment Low risk All participants were allocated at once, independently of the investigators
(selection bias)
Blinding of participants High risk Lack of blinding of GPs and control group may have led to performance bias
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk The most important outcomes were assessed using register data and were not
sessment (detection bias) subject to detection bias. Self-reported outcomes (self-reported health, worry,
All outcomes medication use) may have been biased by the absence of blinding, and is an
exception to the overall rating
Incomplete outcome data  Low risk Public registries were used with 5% loss to follow-up. Characteristics of partici-
(attrition bias) pants lost were similar between groups
Objective outcomes
Incomplete outcome data  High risk Loss to follow-up was between 24% and 31%, which indicate a high risk of bias
(attrition bias) in the context of an unblinded trial
Subjective outcomes
Selective reporting (re- Unclear risk Unclear
porting bias)
Other bias High risk All participants had returned an initial questionnaire, which limits external va-

lidity because non-respondents were not included in some of the analyses.
The trial was set in a small town, and the authors have reported that the trial
had a great influence on the control group

Family Heart 1990

Methods

Design: cluster-randomised trial

13 matched pairs of general practices were randomised to either intervention or control (external con-
trol group). In the intervention practices, eligible men were randomised to either intervention or con-
trol (internal control group) and their partners were included. The intervention group was invited for
screening and lifestyle intervention at baseline. After 1 year both intervention and control groups were
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invited. Only those participants who attended their 1st health check were included in the analyses, i.e.
at baseline for the intervention group and after 1 year for the control group

Participants

Men aged 40-59 years, and their partners, regardless of age
Setting: general practice
Location: UK

Number randomised: not clear. Only the number of households and participants who attended screen-
ing are given. The number of people in each group were 3436 (screening), 3576 (internal control) and
5912 (external control). The number of households in each group was 2373 (screening), 2342 (internal
control) and 3890 (external control), with a response rate of 73% (adjusted for 'ghosts')

Interventions

Nurse-led screening for CV risk factors and a lifestyle intervention
Screening tests used:

« past medical history

« family history

« smoking habit

« BMI

« waist/hip ratio

« BP

« total cholesterol

« random blood glucose

Coronary risk score (Dundee) was communicated to each participant. The frequency of follow-up ex-
aminations was determined by this score together with other individual risk factors, and ranged be-
tween every 2 months (highest risk quintile) and yearly (lowest risk quintile). Lifestyle advice was given,
and personally negotiated lifestyle changes were recorded in a booklet.

Uptake of screening: 73%

Outcomes Morbidity (prevalence of certain conditions) (1 year)
Self-reported health (1 year)
Medication use (1 year)
Notes We chose to use results from the comparison with the internal control group only. The trial authors
found similar effect sizes when using either control group
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Low risk Quote: “Within each intervention practice, the list of men was randomly divid-
(selection bias) ed into 2 groups: intervention and an internal comparison group”
Comment: allocation was done on the full list all at once
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
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Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Lack of blinding can cause bias in self-reported outcomes

Incomplete outcome data
(attrition bias)
Objective outcomes

Unclear risk No objective outcomes included

Incomplete outcome data
(attrition bias)
Subjective outcomes

High risk Only participants attending health checks were included in the analysis. For
those attending, the trial authors investigated the possible effect of exclud-
ing non-returners at the 1-year screening in the intervention group, and found
small differences in baseline morbidity but large differences in baseline smok-

ing

Selective reporting (re-
porting bias)

Low risk We do not know what was stated in the protocol, but all outcomes that can
reasonably be expected seem to be reported

Other bias Unclear risk The trial authors found similar results using both the internal and external
control group. However, since the effects were small and possibly due to bias
and acclimatisation to BP measurement, this does not rule out contamination
of the internal control group

Goteborg 1963
Methods Design: parallel-group randomised trial

Included all men born in 1913 and living in Goteborg, Sweden, in 1962. Allocation of participants was
done according to date of birth before any contact was made. The intervention group was invited for 3
rounds of screening and the control group was not contacted. All participants were followed through
registries for mortality over 15 years

Participants

Men aged 50 years
Setting: medical centre/research centre
Location: Goteborg, Sweden

Number of people randomised: 1013 (screening) and 1967 (control). Analyses were based on number
of people alive when the intervention started on 1 January 1963, which were 1010 (screening) and 1956
(control)

Interventions

The 1st screening was performed by staff at a local hospital and used the following tests:

« questionnaire on social data, smoking, personal and family history
« questioning about CV symptoms and chronic bronchitis

« questionnaire on CV symptoms

« weight, height, skinfold thickness

« BP

« electrocardiography

« urinalysis (protein, glucose, osmolality)

» blood samples (cholesterol, triglycerides, fasting blood sugar, haematocrit, sedimentation rate, cre-
atinine, serum protein electrophoresis, sodium, potassium, chlorides, blood groups)

o chest X-ray

« measurement of heart volume

« general physical examination

« examination by an ophthalmologist
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Half of the intervention group also had a psychiatric interview. The other half had a psychiatric ques-
tionnaire and an examination of lung function

In 1967, the examination also included a physical test at maximum load

The 1973 examination is unclearly described, but included height, weight, skinfold thickness and ques-
tions about morbidity, well-being and utilisation of medical care

Uptake of screening at 1st round: 85%, second round 80%, 3rd round 74%

Outcomes Total mortality (15 years)
CV mortality (15 years)
Cancer mortality (15 years)
Notes
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: “All men meeting these criteria who were born on a date divisible by
three (the third, sixth, ninth day and so on of each month) comprised the study
sample". "The men who were born on other days were regarded as the control
group”

Comment: allocation method used is likely to yield comparable groups. All
men in the eligible age range and geographical area were included and allocat-
ed before any contact was made

Allocation concealment Low risk As above
(selection bias)
Blinding of participants Low risk The regular physicians of the participants in the intervention group were not

and personnel (perfor-
mance bias)
All outcomes

involved with the study and the control group was not informed about the trial

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Death certificates were assessed, and some were reclassified for cause of
death. The participants doing this were not blinded to allocation status (L
Welin, personal communication)

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk Loss to follow-up for mortality was 0.3% in the intervention group and 1.0% in
the control group

Incomplete outcome data  Unclear risk No subjective outcomes

(attrition bias)

Subjective outcomes

Selective reporting (re- Low risk

porting bias)

Other bias High risk Conditions discovered at screening were treated at the hospital where the
screening was conducted. Thus, the standard of care given to the screening
group likely differed from that available to the control group, which might bias
the results.
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The control group and their regular physicians were not informed about the
trial (L Welin, personal communication), which gives a low risk of contamina-

tion
Goteborg 1970

Methods Design: parallel-group randomised trial
Included all men in Gothenburg who were born between 1915 and 1925. These were randomised to an
intervention group and 2 control groups. They were followed in registers for mortality and morbidity
until the end of 1983, with a mean follow-up time of 11.8 years

Participants Men aged 47-55 years at entry
Setting: medical centre/research centre
Location: Gothenburg, Sweden
Number of people randomised: 10,004 (intervention), 10,011 (control 1) and 10,007 (control 2)

Interventions The intervention group was invited to 2 screenings with a 4-year interval.
Screening tests used:
« questionnaire on family history of CV disease and risk factors
+ height
« weight
« total serum cholesterol
. BP
« ECG
« interview (not specified)
BP, cholesterol and smoking were treated if they exceeded specified thresholds. Systolic BP > 160 mm
Hg or diastolic BP > 95 were followed bienially. Systolic BP > 175 mm Hg or diastolic BP > 115 mm Hg
were treated with drugs. People with cholesterol > 6.8 mmol/L were offered dietary advice. Cholesterol
> 7.8 mmol/L was re-measured and treated with dietary advice. When necessary, this was supplement-
ed with clofibrate or nicotinic acid. Clofibrate use was stopped when its adverse effects became known.
People smoking > 15 cigarettes/day were invited to an anti-smoking clinic.
Uptake of screening: 75% at 1st round
Control group 1: a 2% random sample was invited to screening at baseline, and an 11% random sample
after 4 years
Control group 2 : not contacted at all
After 10 years a 20% random sample from the intervention group and control group 1 were invited to
re-examination

Outcomes Mortality (11.8 years)
CV mortality (coronary mortality + stroke mortality) (11.8 years)
Cancer mortality (11.8 years)
Morbidity (fatal and non-fatal coronary heart disease, fatal and non-fatal stroke) (11.8 years)
Prescriptions (self-reported use of antihypertensives)

Notes We combined fatal coronary heart disease and fatal stroke as CV mortality
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We pooled the 2 control groups in the meta-analyses

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation was done by computer (L Wilhelmsen, personal communica-
tion (selection bias) tion)

Allocation concealment Low risk All participants were randomised before contact

(selection bias)

Blinding of participants Low risk GPs and the control group were not contacted

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Cause of death was recorded from death certificates. Use of antihypertensive
sessment (detection bias) medication was assessed at a personal interview with a physician (L Wilhelm-
All outcomes sen, personal communication)

Incomplete outcome data  Low risk Complete follow-up for total and cause-specific mortality

(attrition bias)

Objective outcomes

Incomplete outcome data  High risk 20% (n =2000) from the intervention group and control group 1 were invited to
(attrition bias) re-examination after 10 years. In the intervention group, 74% attended. In con-
Subjective outcomes trol group 1, 70% attended. Due to lack of blinding there is a high risk of bias
Selective reporting (re- Low risk Outcomes were pre-specified in an early article

porting bias)

Other bias High risk Hypertensives and smokers were treated and followed in a special clinic, thus

getting a different standard of care from the 2 control groups

Inter99 1999

Methods

Design: parallel-group randomised trial

All 61,301 participants aged 30, 35, 40, 45, 50, 55 and 60 years and living in 11 municipalities in the
south-western part of Copenhagen County on 2 December 1998 were included. A random sample

was invited to screening and those remaining constituted the control group. The randomisation was
weighted based on age and sex, so that a desired age distribution was attained in the intervention
group, and sex was equalled. This was accounted for in the analysis, using Cox regression. The inter-
vention group and a random subsample of the control group (n =5264) had questionnaires at base-
line and after 1, 3 and 5 years of follow-up. All participants were followed up through central registers.
For analysis of morbidity and mortality, participants with IHD or stroke at baseline were excluded from
each of these analyses. Also excluded 377 participants that died, emigrated, disappeared or changed
personal identification number in the 3.5 month period between randomisation and the defined start
date

Participants

Men and women aged 30-60 years
Setting: medical centre/research centre

Location: Copenhagen, Denmark
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Inter99 1999 (Continued)

Number randomised: 13,016 (screening) and 48,285 (control)

Interventions

The screening included:

« BP

+ height and weight

« waist and hip circumference and ratio

« fasting blood samples (HDL, triglyceride, total cholesterol, VLDL, LDL)
+ glucose tolerance test

« spirometry

« ECG

Absolute 10-year risk of IHD was assessed using the PRECARD computer program, with individual coun-
selling on risk factors and adverse health behaviours. High-risk participants were offered 4 health
checks (years 0, 1, 3 and 5), low-risk participants were offered 2 (years 0 and 5). The intervention group
was further randomised into high- or low-intensity treatment of risk factors. The high-intensity group
participants who had a high risk of IHD were offered 6 sessions of group counselling during a 4-6 month
period, and were re-invited for a similar intervention after 1 and 3 years. In the low-intensity group no
participants were offered group counselling

Uptake of screening: 1st round 53%

The control group was not contacted, except for the sample that received questionnaires

Outcomes Mortality (10 years)
Fatal and non-fatal IHD (10 years)
Fatal and non-fatal stroke (10 years)
Self-reported health (5 years)
Notes For morbidity and mortality, we used the reported hazard ratios which were from an analysis that took
the weighted randomisation into account.
The results on self-reported health are based on a comparison between the intervention group and the
subsample of the control group who had questionnaires
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “From the study population an age- and sex-stratified random sample
tion (selection bias) comprising 13,016 individuals was drawn”.
Randomisation was done by computer (T Jargensen, personal communica-
tion)
Allocation concealment Low risk Groups were formed before any participants were contacted
(selection bias)
Blinding of participants Low risk Blinding of the intervention group was not possible. The control group, includ-
and personnel (perfor- ing the subsample who received questionnaires, were not informed about the
mance bias) trial (T Jergensen, personal communication)
All outcomes Medical follow-up of high-risk participants was by the participants’ GPs, who
were informed at the beginning of the study but not otherwise involved
Blinding of outcome as- Low risk Mortality and morbidity: low risk. Results from public registries
sessment (detection bias)
All outcomes Self-reported outcomes: high risk. Lack of blinding
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Inter99 1999 (Continued)

Incomplete outcome data  Low risk Results from registries with little loss to follow-up
(attrition bias)
Objective outcomes

Incomplete outcome data  High risk Loss to follow-up for self-reported health was 27% in the intervention group
(attrition bias) and 20% in the sample of the control group who received questionnaires.
Subjective outcomes There is a risk of attrition bias due to the lack of blinding

Selective reporting (re- Low risk No indications of selective reporting

porting bias)

Other bias Low risk The control group was not informed about the trial and their regular physi-
cians were not involved with the conduct of the trial.

Oversampled people aged 40-55 to the intervention group because that group
was thought to be most susceptible to the lifestyle intervention. Adjustments
for this were made in the analysis

Kaiser Permanente 1965

Methods Design: parallel-group randomised trial

In April 1964, a sample of members of the Kaiser-Permanente Health Plan in San Francisco and Oak-
land, California, USA, aged 35-54 years were divided into an intervention group and a control group us-
ing an allocation rule based on membership number. Starting in 1965, people in the intervention group
were urged annually, by telephone and letter, to have the multiphasic screening examination offered
by the Kaiser Health Plan. The intervention lasted 16 years. Participants were followed using question-
naires and registers.

Participants Men and women aged 35-54 years who were members of a large health plan and thus mainly people
with employment

Setting: medical centre/research centre (healthcare plan members)
Location: California, USA

Number of people randomised: 5156 (intervention) and 5557 (control). For analyses, the trial authors
included people alive on 1 January 1965, when the intervention started. Thus, the groups analysed
were: 5138 (intervention) and 5536 (control)

Interventions The intervention was annual urging to have a broad medical screening.
Screening tests used:

« electrocardiography

« BP

+ height and weight

o chest X-rays

 breast X-rays

« visual acuity

« tonometry

« audiometry

« spirometry

+ blood tests (not specified, but included a serum chemistry panel)
« urine tests (not specified)

+ past medical history (self-administered)
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Kaiser Permanente 1965 (Continued)

+ present symptoms (self-administered)

« health habits (self-administered)

« family history (self-administered), social history (self-administered)
« physical examination by a physician

Women were advised to have a pelvic examination by a gynaecologist. Sigmoidoscopy was recom-
mended for all participants aged = 40 years.

In early years there was a follow-up visit by a physician, including a physical examination, but in lat-
er years (not specified) the follow-up could also be performed by a nurse practitioner supervised by a
physician.

The control group was not urged but could have a similar health check if they wished, as part of their
health plan. The control group received questionnaires about their health

Outcomes Mortality (16 years)
CV mortality (16 years)
Cancer mortality (16 years)
Morbidity
Hospitalisation
Physician visits
Disability
New diagnoses

Notes People who left the Kaiser Permanente Health Plan were not followed-up. This led to attrition of about
35% in both groups after 16 years, possibly selected as those who lost their employment. An exception
to this is mortality, which was assessed using registers. Participants who were found to have moved too
far away to be called for a health check after allocation were excluded. There were also exclusions due
to identity mix-ups, i.e. participants having > 1 health plan ID number. The exact figure is not given for
the intervention group, but is stated to be over 200. However, the discrepancy between the groups is
larger. Excluded participants were included in the analysis of mortality after 11 years, without impor-
tant differences.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: “The terminal digit and fourth digit of each member’s unique sev-
en-digit medical record number were used to assign participants to the two
groups. Those with one particular terminal digit were assigned to the study
group and those with another terminal digit were assigned to the control
group. Those with a third terminal digit were assigned to the former if they had
one of two particular fourth digits and to the latter if they had one of two other
fourth digits. Medical record numbers are assigned sequentially to new mem-
bers and are never reassigned.”

Comment: the method used was likely to yield comparable groups, and all par-
ticipants were allocated at the same time, before contact

Allocation concealment Low risk See above
(selection bias)
Blinding of participants Low risk Quote: "Neither the subjects nor their physicians were aware that they were

and personnel (perfor-
mance bias)

participating in a controlled trial"
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Kaiser Permanente 1965 (Continued)

All outcomes

In the regular mail surveys, the participants were not informed about the trial
but told that the survey was about improving health services to members

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk

Quote: "Trained readers, blind to the study or control group membership sta-
tus of the patients, examined the charts selected and abstracted diagnostic
data.”

Quote: “Specially trained personnel, blind to the study or control group
membership status of the hospital patients, coded the diagnostic and op-
erative procedure data according to the system of the Hospital Adaption
of the International Classification of Diseases (1968).”

Quote: "Death certificate copies received from the State were checked against
Kaiser Foundation Health Plan clinical records in order to confirm identifica-
tion of the decedents as study and control group members. Those death cer-
tificates accepted for analysis were coded for underlying cause of death (again
by trained persons who were blind to the study or control group membership
status of the individuals involved), using the International Classification of Dis-
eases Adapted, Eighth Revision."

Comment: blinded adjudication of all objective outcomes. Self-reported dis-
ability is an exception to this, and may be biased

Incomplete outcome data
(attrition bias)
Objective outcomes

Unclear risk

Quote: "Since surveys of the subjects still in the Health Plan indicated they
used Kaiser-Permanente facilities for over 80% of their outpatient clinic data
were gathered from Kaiser clinical charts and hospital data from Health Plan
computerized records".

Quote: "In June 1980 3326 or 64,5% [64.5%] of the study group and 3544 or
63,8% [63.8%] of the control group were still members"

Quote: "Deaths were ascertained by matching names of subjects no longer ac-
tive in the Health Plan against State of California mortality records. Mortality
surveillance thereby included subjects who left the Health Plan unless they be-
came residents of another state."

Comment: people who left the Kaiser Permanente Health Plan were not fol-
lowed-up. This led to attrition of about 35% in both groups after 16 years. Only
people leaving California were lost to follow-up for mortality, and the trial au-
thors assessed this to be 8%-18%

Incomplete outcome data
(attrition bias)
Subjective outcomes

High risk

As above. The large attrition combined with a 75% response rate at each sur-
vey meant that at 16 years of follow-up fewer than half of the participants ran-
domised were included in the analyses

Selective reporting (re-
porting bias)

High risk

Data on surgery, reasons for hospitalisation and number of prescriptions were
collected but never published

Other bias

High risk

After 16 years of intervention the mean number of health checks was 6.8 in the
intervention group and 2.8 in the control group. In the intervention group 16%
of the participants had never had a health check, compared to 36% in the con-
trol group. Thus, there was contamination of the control group.

Malmo 1969

Methods

Design: parallel-group randomised trial
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Malmo 1969 (continued)
All men born in 1914 and living in Malmo, Sweden in early 1969 were included in the study. Men born
in even-numbered months were invited to screening and men born in uneven-numbered months were
not. 5-year follow-up through registries.

Participants Men only, all aged 55 year
Setting: medical centre/research centre
Location: Malmo, Sweden

Numbers randomised: 809 (screening) and 804 (control)

Interventions The intervention group was invited to 1 screening
Screening tests used:

« BP

« blood tests (cholesterol, triglycerides, haematocrit)
« urinalysis (glucose, albumin)

+ height and weight
 electrocardiography

« spirometry

+ nitrogen washout

» sputum cytology

« heartand lung radiography

« venous occlusion plethysmography
« interview and questionnaire

« physical examination

Participants with hypertension and impaired lung function were followed and treated at the hospital.
Of 178 participants classified as heavy smokers, 51 were offered a group counselling intervention to
quit. Of these, 5 were prescribed sedatives.

Uptake: 87%

The control group was not contacted

Outcomes Total mortality (5 years)
CV mortality (5 years)
Cancer mortality (5 years)

Hospitalisation

Morbidity
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “...all men born in even-numbered months in 1914 were invited to take
tion (selection bias) part in an examination of cardiovascular and pulmonary function”

Comment: all participants were allocated at the same time, before contact,
and the method used is likely to yield comparable groups
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Malmo 1969 (continued)

Allocation concealment Low risk See above

(selection bias)

Blinding of participants Low risk The control group and their regular physicians were unaware of the trial

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The person assessing cause of death was not aware of the allocation (S Isacs-

sessment (detection bias)
All outcomes

son, personal communication). Hospitalisation data were from public registers

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk Loss to follow-up was 1% for mortality. For hospitalisation it was 3.6% (inter-
vention) and 5.6% (control)

Incomplete outcome data  Unclear risk No subjective outcomes were reported

(attrition bias)

Subjective outcomes

Selective reporting (re- Low risk No indications of selective reporting. Reports all expected outcomes

porting bias)

Other bias High risk Conditions identified at screening were followed and treated at a hospital in
contrast to the control group who were followed by GPs. Thus, the standard of
care was likely different.

Participants in the control group and their primary care physicians were un-
aware of the trial, which gives a low risk of contamination.
Mankato 1982
Methods Design: parallel-group randomised trial

Addresses representing the entire community were randomised. In the intervention group, the whole
household was invited for screening, but only 1 eligible participant from each household, selected ran-
domly, was included in the trial and followed. The control group was not invited. After 1 year, partic-
ipants in the intervention group who attended the initial screening were re-invited, and the control
group was invited for their 1st time

Participants

Men and women aged 25-74 years
Setting: medical centre/research centre
Location: Mankato, Minnesota, USA

Number randomised: 1156 (screening) and 1167 (control)

Interventions

Screening tests used:

+ height

« weight

« BP

« total serum cholesterol
 expired air carbon monoxide
« leisure time physical activity
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Mankato 1982 (continued)

Results of tests were returned during the visit. Participants received health education at each measure-
ment station, either on videotape, printed materials, or both. After measurements each family spent
20 min with a health educator to review test results and receive further health advice. The average visit
lasted 75 min

Participants with high BP or high cholesterol were referred to their regular physician
Uptake of screening: 50%

The control group was not invited until end of trial

Outcomes Prescriptions (self-reported use of antihypertensive drugs)

Notes Simultaneously with the trial, a population-based programme to educate about risk factors for coro-
nary heart disease was going on. This programme included an offer of screening tests for coronary
heart disease risk at the same centre that also conducted the trial. However, participants in the control
group were systematically excluded from attending the screening clinic for the duration of the trial

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Randomisation was done by computer (D Murray, personal communication)

tion (selection bias)

Allocation concealment Low risk All participants were randomised at the same time, before any contact

(selection bias)

Blinding of participants Low risk Quote: “Except for the recruitment supervisor, HHC [screening site, our com-

and personnel (perfor- ment], staff members were not informed of the study until its conclusion".

mance bias)

All outcomes Quote: "In addition, participants were not informed of their treatment condi-
tion and were scheduled together during the 1983 follow-up. They were identi-
fied only through a special code kept secret from the staff."

Physicians were not informed about the trial, but participants with high BP or
high cholesterol were referred to their regular physician for treatment (D Mur-
ray, personal communication)

Blinding of outcome as- High risk The included outcome (medication use) was self-reported (D Murray, personal

sessment (detection bias) communication) and could be biased due to lack of blinding

All outcomes

Incomplete outcome data  Unclear risk No objective outcomes

(attrition bias)

Objective outcomes

Incomplete outcome data  High risk Only half of those invited attended their 1st screening and were included in

(attrition bias) analyses. In addition, there was a 12% loss to follow-up in the intervention

Subjective outcomes group between the baseline screening and the follow-up screening. 7% of the
control group participants moved away before the 1-year screening. In sum-
mary, in both groups about 40% of those randomised were included in the
analyses

Selective reporting (re- Low risk No indications of selective reporting

porting bias)

Other bias High risk A population-based programme to educate about risk factors for coronary
heart disease was ongoing during the trial. This may have diminished the ef-
fect of the intervention
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New York 1971

Methods

Design: cluster-randomised trial

Arandom 80% sample of eligible families was invited for screening and the remaining 20% were not.
Sampling was stratified by Medicaid status and the presence of a child 12-18 years of age. The main aim
was to assess whether health checks would reduce the health difference between poor and non-poor
families. The trial appears planned to last 3-4 years, but the trial authors noted that the follow-up could
be prolonged if the results indicated an effect on health differentials between economic groups

Participants

Families with = 1 person aged 12-74 years old, enrolled for = 1 years in the Health Insurance Plan of
Greater New York

Setting: medical centre/research centre
Location: New York City, New York, USA

Number randomised: not clear. The papers mention an expected number of 7000 non-poor families in
the intervention group and a somewhat smaller number of poor families. The control group would be
20% of this size

Interventions

Screening tests used:

« ECG

« BP

« pulserate

« height, weight and skinfold thickness
« chest X-ray

« audiometry

« dental survey

« visual acuity

« tonometry

« spirometry

« glucose challenge

« blood tests (cholesterol, total protein, albumin, calcium, total bilirubin, urea nitrogen, uric acid,
haemoglobin, white blood cell count, syphilis test)

« urine tests (pH, protein, glucose, blood, acetone)
« sickle cell trait

« urine culture (women only)

« instruction in breast self-examination

« mammography (women aged 40+ years)

« Papsmear

Outcomes No outcomes reported. The trial was designed to investigate disability and absence from work. Mortali-
ty data were also to be gathered

Notes The programme was discontinued after the 1st screening round, but follow-up was planned to contin-
ue. We have not found reports of the results

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not enough information available to assess

tion (selection bias)
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New York 1971 (continued)

Allocation concealment Unclear risk Not enough information available to assess
(selection bias)

Blinding of participants Unclear risk Not enough information available to assess
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not enough information available to assess
sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk Not enough information available to assess

(attrition bias)
Objective outcomes

Incomplete outcome data  Unclear risk Not enough information available to assess
(attrition bias)
Subjective outcomes

Selective reporting (re- High risk No results reported
porting bias)

Other bias Unclear risk Not enough information available to assess

Northumberland 1969

Methods Design: parallel-group randomised trial

All eligible men were allocated at the same time before any contact was made, excluding 7% because
of serious illness. Participants were allocated by date of birth to 1 of 3 groups: questionnaire and full
examination, questionnaire and examination if indicated by answers to the questionnaire, and neither
questionnaire nor examination. We used the 1st and the last group in our analyses. Outcomes were as-
sessed from medical records

Participants Men aged 50-59 years
Setting: general practice
Location: England, UK

Numbers randomised: 242 (intervention) and 291 (control)

Interventions The examination is not specified, is described in the article as a "routine health examination", a "full ex-
amination", and "screening programme". It took an average of 26 min

Uptake of screening: 90%

Outcomes Physician visits

Notes Also reported prescription of drugs, use of laboratory investigations, sickness certifications and admis-
sions to hospital, but in a way we could not use

Risk of bias
Bias Authors' judgement  Support for judgement
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Northumberland 1969 (continued)

Random sequence genera-  Low risk The randomisation sequence was based on date of birth. All eligible men were

tion (selection bias) allocated at the same time before any contact was made, excluding 7%, bal-
anced across groups, because of serious illness. Trial authors found small im-
balances in the past medical histories between groups, but also noted that
there might have been bias in the assessment of this. Allin all, we judge that
the method used is likely to have produced comparable groups

Allocation concealment Low risk See above

(selection bias)

Blinding of participants High risk Physicians were involved in trial conduct, were aware of screening status, and

and personnel (perfor- treated both screened and unscreened participants

mance bias)

All outcomes

Blinding of outcome as- High risk Quote: "Bias could have been introduced in completing the past history

sessment (detection bias) recording as the group that the participant was assigned to was indicated on

All outcomes the front page of the schedule".
Comment: all outcomes were abstracted from participant records and there-
fore susceptible to detection bias

Incomplete outcome data  Unclear risk Not described

(attrition bias)

Objective outcomes

Incomplete outcome data  Unclear risk No subjective outcomes reported

(attrition bias)

Subjective outcomes

Selective reporting (re- Unclear risk Unclear

porting bias)

Other bias Unclear risk Cannot rule out contamination of the control group

OXCHECK 1989
Methods Design: cluster-randomised trial

People who returned an initial questionnaire were included and randomised by household into 4
groups: health checks at year 1 and 4; at year 2 and 4; at year 3 and 4; and only at year 4. The 1st 3
groups constituted the intervention groups and the last group was a control group. Participants in the
1st 2 groups were further randomised to annual re-checks or no re-checks

Participants

Men and women aged 35-64 years
Setting: general practice
Location: Luton and Dunstable, UK

Number randomised: 2776, 2771 and 2760 (screening groups) and 2783 (control)

Interventions

CV screening conducted by specially trained nurses (45-60 min)
Screening tests used:

« BP
« total cholesterol
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OXCHECK 1989 (Continued)

» height

« weight

« personal and family medical history
« lifestyle questionnaire

« dietary assessment

+ exercise rates

« alcohol consumption

Counselling about risk factors. Follow-up visits for risk factors (10-20 min). Annual re-checks were simi-
lar to initial health check, but briefer (30 min).

Uptake of screening: 1st round 80%, re-checks 76%-79%

Outcomes Mortality (4 years)
CV mortality (4 years)
Cancer mortality (4 years)
Morbidity (cancer incidence) (4 years)
Notes The trial was designed for studying changes in risk factors and not mortality, but we obtained mortality
data from the trial authors
In the meta-analyses, we combined the 3 groups invited to screening in year 1,2 and 3 and compared
them with the control group. The results were similar when analysing the results for maximum con-
trast, i.e. only comparing those screened in year 1 with those in year 4
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomisation was done independently of the research team, using a com-
tion (selection bias) puterised algorithm (D Mant, personal communication)
Allocation concealment Low risk The computer generated a list of names for each practice indicating the in-
(selection bias) tervention group to which each individual participant had been allocated (D
Mant, personal communication)
Blinding of participants High risk Quote: "A sticker was attached to the outside of each patient's general practice
and personnel (perfor- notes indicating the randomisation group"
mance bias)
All outcomes
Blinding of outcome as- Low risk Cause of death and cancer incidence were from national statistics and likely
sessment (detection bias) unbiased
All outcomes
Incomplete outcome data  Low risk As above
(attrition bias)
Objective outcomes
Incomplete outcome data  Unclear risk No subjective outcomes
(attrition bias)
Subjective outcomes
Selective reporting (re- Low risk No indication of selective reporting
porting bias)
General health checks in adults for reducing morbidity and mortality from disease (Review) 50

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

OXCHECK 1989 (Continued)

Other bias Unclear risk Only people who returned an initial questionnaire were included, which limits
external validity due to self-selection

Risk of contamination is unclear

Salt Lake City 1972

Methods Design: cluster-randomised trial
Randomised by family. Allocation ratio was 3:2 (intervention:control)

Participants consisted of random samples from 3 groups: 200 families with a low-income and a pre-

paid healthcare programme, 200 families with a low-income and no pre-paid healthcare programme,

and 166 middle-income families, who had volunteered for a study of health care

Participants Age > 18 years
Setting: medical centre/research centre
Location: Salt Lake City, Utah, USA
Number randomised: 642 (intervention) and 454 (control)

Interventions Both groups had a baseline interview measuring health status (Bush index), number of disability days
caused by illness, patterns of healthcare utilisation, health knowledge, attitudes toward the healthcare
system (Hulka scale) and Pilowsky’s scale of hypochondriasis. The intervention group was urged by
telephone to obtain a multiphasic screening examination at no cost. Each participant’s physician had
to give permission for them to participate. After screening the results were sent to the physician for in-
terpretation and follow-up
Screening tests used:

« audiometry

« visual acuity

+ tonometry

. BP

« ECG

« spirometry

o chest X-ray

« urinalysis (specific gravity, glucose, protein, red-cell count, white-cell count, casts)

« blood tests (globulin, uric acid, urea nitrogen, glucose, alkaline phosphatase, glutamic oxalacetic
transaminase, bilirubin (total, direct and indirect), triglycerides, cholesterol, latex fixation for
rheumatic arthritis, creatinine, thyroid studies, haematology)

+ breast examination and mammogram

« cervical cytology

Uptake of screening: 60%

The control group was not urged to be screened

Outcomes Hospitalisation
Physician visits
Disability

Notes
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Salt Lake City 1972 (continued)

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No description

tion (selection bias)

Allocation concealment Unclear risk No description

(selection bias)

Blinding of participants High risk Primary care physicians had to give permission for each person to participate.

and personnel (perfor- Lack of blinding of physicians could cause performance bias

mance bias)

All outcomes

Blinding of outcome as- High risk Outcomes were patient-reported and susceptible to bias due to the lack of

sessment (detection bias) blinding

All outcomes

Incomplete outcome data  High risk Those who changed economic status, did not attend for screening, did not

(attrition bias) consult their physician about screening results, or who did not participate in

Objective outcomes the 1-year follow-up, were excluded. This resulted in only 49% of the interven-
tion group and 82% of the control group participants being included in analy-
ses

Incomplete outcome data  High risk As above

(attrition bias)

Subjective outcomes

Selective reporting (re- Unclear risk Unclear

porting bias)

Other bias Unclear risk Not enough information to judge the risk of contamination

South-East London 1967

Methods

Design: cluster-randomised trial

Eligible people were identified through registers and randomised by family to intervention or control.
The screening group was invited by letter to 2 rounds of screening, with a 2-year interval. After 5 years
both groups were invited for screening, but the trial authors state that this screening was "non-pre-
scriptive, in the sense that no therapeutic activity was expected to result from it". Follow-up was con-
tinued for a further 4 years

Participants

Men and women aged 40-64 years
Setting: general practice
Location: London, UK

Number randomised: according to 1 paper the numbers were 3460 (screening) and 3337 (control)
(Trevelyan 1973 (see South-East London 1967)), whereas another gives 3876 (screening) and 3353 (con-
trol) (South-East London Study Group 1977 (see South-East London 1967)). The mortality analyses were
based on 3292 (intervention) and 3132 (control) participants

Interventions

Screening tests used:
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South-East London 1967 (Continued)
« physical examination (1st screening only)

« history

« questionnaire on symptoms

» height and weight

+ vision

+ hearing testing

o chest X-ray

« spirometry

« electrocardiography
- BP

+ blood chemistry

« faecal occult blood testing

Advice on smoking and weight was given to all for whom it was appropriate. All results were passed on

to the participant's GP

Uptake of screening: 1st round 73%, second round 66%

Outcomes Mortality (9 years)
CV mortality (not including stroke) (9 years)
Cancer mortality (9 years)
Hospitalisation
Morbidity
Physician visits
Self-reported health
Disability
Worry
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Eligible participants and couples were listed alphabetically and alternate allo-
tion (selection bias) cation was used. After randomisation, a matching took place which is unclear-
ly described. It resulted in the exclusion of 276 participants from the control
group
The sizes of the groups vary between reports
Allocation concealment Low risk Participants were identified and randomised before any contact was made
(selection bias)
Blinding of participants High risk Quote: "Allinformation gathered at both screening sessions was passed on to
and personnel (perfor- the general practitioners"
mance bias)
All outcomes Comment: GPs were not blinded, which gives a risk of performance bias. Not
clear whether the control group was informed about the trial
Blinding of outcome as- Unclear risk No mention of blinding of outcome assessment. Self-reported outcomes are

sessment (detection bias)

susceptible to bias due to lack of blinding
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South-East London 1967 (Continued)
All outcomes

Incomplete outcome data  Low risk After 5 years 20% of the participants had migrated from the area and were lost
(attrition bias) to follow-up for physician visits but not for other objective outcomes. Thus low
Objective outcomes risk for these outcomes but high risk for the outcome "physician visits"
Incomplete outcome data  High risk Loss to follow-up for subjective outcomes after 5 years was 47% (intervention)
(attrition bias) and 41% (control)

Subjective outcomes

Selective reporting (re- High risk According to an early report, data were collected on prescriptions issued, re-

porting bias) ferrals and investigations carried out, but were not reported and are not avail-
able

Other bias High risk The control group was screened after 5 years, which biased the 9-year results

towards no effect

A high degree of involvement of GPs gives a risk of contamination

Stockholm 1969

Methods Design: parallel-group randomised trial

A sample was drawn from the eligible population and divided into 3 age groups. From these, a random
sample was drawn using sample fractions in the proportions of 3:2:1, with the highest fraction for the
youngest age stratum. These people were sent a questionnaire about social and physical difficulties
and health needs. Based on this, and on data from the public inpatient register, they were substratified
by expected needs for medical services: high need, low need, no need, and unknown need. Randomisa-
tion to screening and control groups took place within these strata, but proportionally more were ran-
domised to screening in the 2 groups with high and low needs for services compared to those with no
or unknown needs for services. The trial authors used regression analysis, in which they controlled for
the baseline imbalances introduced by the randomisation scheme. Participants were followed for mor-
tality in registers for 22 years

Participants Men and women aged 18-65
Setting: medical centre/research centre
Location: Stockholm, Sweden

Number randomised: 3064 (screening) and 29,122 (control)

Interventions Participants in the intervention group were invited to 1 screening
Screening tests used:

- BP

« social, psychiatric and medical interviews
+ blood tests (not specified)

« physical examination

« ECG

« exercise tests (not specified)

« psychological tests (not specified)

« eyeexamination

« dental examination
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Stockholm 1969 (continued)

Participants with identified need for specialist services were directly referred, whereas participants
were instructed to contact their primary care physician for other identified issues. Simple services like
reassurance and prescription of simple medications (not specified) were provided by the researchers.

Uptake of screening: 84%

The control group was not invited

Outcomes Total mortality (22 years)
CV mortality (22 years)
Cancer mortality (22 years)

Notes We obtained data on mortality within each of the 12 strata in which randomisation was performed,
and treated them as 12 separate trials, each giving an estimate of the effect. We then combined the re-
sults with a fixed-effect model meta-analysis, and used this estimate for our meta-analysis. Our result is
nearly identical to that of the trial authors

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation was done by computer (H Theobald, personal communication)

tion (selection bias)

Allocation concealment Low risk All participants were randomised at the same time

(selection bias)

Blinding of participants Unclear risk The Intervention group could not be blinded. Not clear whether the control

and personnel (perfor- group and their GPs were aware of the trial

mance bias)

All outcomes

Blinding of outcome as- Low risk Cause of death on death certificate was used

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk < 1% missing outcome data.

(attrition bias)

Objective outcomes

Incomplete outcome data  Unclear risk No subjective outcomes

(attrition bias)

Subjective outcomes

Selective reporting (re- Unclear risk Data on hospitalisation, operations and cancer incidence have been collected

porting bias) but not yet published (H Theobald, personal communication)

Other bias Unclear risk Both groups had a questionnaire at baseline. The effect of this is unclear

Titograd 1971

Methods

Design: parallel-group randomised trial
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Titograd 1971 (Continued)

Arandom sample was drawn from the eligible population and randomly divided into an intervention
and a control group. A 20% random subsample of both groups were interviewed at baseline. Analysis
was planned after 6 years, and follow-up would be continued for a further 4 years in case of no effect

Participants

Men and women aged 30-49 years

Setting: medical centre/research centre

Location: Podgorica, Montenegro (Titograd, former Yugoslavia at the time of the trial)

Number randomised: 6577 (screening) and 6573 (control)

Interventions

The intervention group was invited for screening at baseline and with 2-year intervals. Follow-up of
positive test results and treatment of identified conditions done according to specified regimens. The

control group was not invited for screening

Screening tests used:

height and weight

chest X-ray

ECG

BP

fundus examination
spirometry

visual acuity

blood sedimentation rate

red and white blood cell counts

haemoglobin
blood urea nitrogen

latex fixation test (not clear for which antibodies)

glucose tolerance
serum cholesterol

WR (syphilis)

urinalysis (not specified)
cervical smear

Outcomes No outcomes were reported. The outcomes studied were mortality, morbidity (from medical records),
absence from work, and utilisation of outpatient and inpatient services

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Not enough information available to assess

tion (selection bias)

Allocation concealment Unclear risk Not enough information available to assess

(selection bias)

Blinding of participants Unclear risk Not enough information available to assess

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not enough information available to assess

sessment (detection bias)
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Titograd 1971 (Continued)
All outcomes

Incomplete outcome data ~ Unclear risk Not enough information available to assess

(attrition bias)

Objective outcomes

Incomplete outcome data  Unclear risk Not enough information available to assess

(attrition bias)

Subjective outcomes

Selective reporting (re- High risk No results reported

porting bias)

Other bias Unclear risk Not enough information available to assess
WHO 1971

Methods Design: cluster-randomised trial

40 matched pairs of factories were randomised to intervention or control. Follow-up varied between
factories, but was between 5 and 6 years

Participants

Men aged 40-59 years at entry
Setting: workplace

Location: UK, Belgium, Poland and Italy. Spain was also part of the trial, but was not included in the
analyses of events because it started late compared to the other part of the trial. This decision was
made before results were available to the investigators

Numbers randomised: 30,489 (intervention) and 30,392 (control). A 10% random sample of the con-
trol group was screened at baseline and was not included in the analysis of events. Thus, the numbers
analysed were: 30,489 (intervention) and 26,971 (control)

Interventions

Screening tests used:

« BP

+ total serum cholesterol

« weight

« questionnaire on smoking, physical activity and symptoms (angina, history of severe pain)

The men at highest risk (10%-20%, definitions varied between centres), were called for a physician in-
terview and given advice and treatment.

All men at the intervention factories were given advice on cholesterol-lowering dietary changes. Indi-
vidual advice was given when relevant for smoking cessation, weight reduction, exercise, control of hy-
pertension. Participants were treated and followed-up by the research teams.

Annually, a random 5% sample was re-examined. At the end of follow-up, allin the intervention and
control groups were invited to examination.

Uptake of screening: 86%

Outcomes

Total mortality (5-6 years)
CV mortality (only reported coronary mortality, which we used)

Cancer mortality (only data from the UK, Poland and Italy parts of the trial)
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WHO 1971 (Continued)

Morbidity (fatal and non-fatal coronary heart disease)

Notes Effect estimate from an appropriate analysis, taking clustering into account, was reported for total and
coronary heart disease mortality and we used this in our meta-analysis. For cancer mortality, no such
estimate was reported, and we thus ignored the clustering in the meta-analysis, but investigated the ef-
fect in a pre-specified sensitivity analysis

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk 1 centre used coin-flips (G De Backer, personal communication). No descrip-

tion (selection bias) tion is available for the other centres

Allocation concealment Low risk Quote: "Twenty-four large industrial groups (mainly factories) were recruit-

(selection bias) ed and then paired according to type of industry and are. 1 of each pair was

allocated at random to receive the intervention programme while the other
served as a control".

Quote: "[The factories] were required to commit themselves to participation
before knowing whether their allocation would be to an active programme of
intervention or to a passive control status"

Blinding of participants Low risk Primary care physicians and the control group were not informed about the

and personnel (perfor- trial

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Blinding of assessment of cause of death is not described in the articles sum-

sessment (detection bias) marising all countries. There was blinded assessment in the UK and Belgium,

All outcomes but we cannot rule out unblinded assessment in other centres

Morbidity (coronary heart disease) was only assessed for those still employed.
Although likely lowering the number of events, this should be the same in both
groups. In contrast, trying to assess morbidity in people no longer employed
would have risked biasing the results in favour of the control group

Incomplete outcome data  Low risk Quote: "Survival status at end of trial was established in 99.8%."

(attrition bias)

Objective outcomes Comment: thus, total and coronary heart disease mortality are at low risk of

attrition bias. Cancer mortality is an exception, because it was not report-

ed from the Belgian part of the trial. The reason given for this is that all non-
coronary deaths were only categorised as such, without detailing the cause of
death, as per the trial's protocol. The risk of bias due to this is unclear

Incomplete outcome data  Unclear risk No subjective outcomes included

(attrition bias)

Subjective outcomes

Selective reporting (re- Low risk Outcomes were pre-specified in early articles

porting bias)

Other bias High risk Participants in the intervention groups were treated and followed by the re-

search team, in contrast to the control group. Thus, the standard of care was
different

BP: blood pressure; BMI: body mass index; CV: cardiovascular; ECG: electrocardiogram; FEV: forced expiratory volume; GP: General
Practitioner; HDL: high-density lipoprotein; IHD: ischaemic heart disease; LDL: low-density lipoprotein; MI: myocardial infarction; VLDL:
very low-density lipoprotein; WHO: World Health Organization
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
ACTRN12610000511033 Wrong intervention

Ajay 2014 Wrong patient population
Ayorinde 2013 Wrong study design

Baicker 2013

Wrong intervention

Barry 2017 Wrong intervention
Bender 2015b Wrong study design
Brett 2012 Wrong population

Caley 2014 Wrong study design

Campbell Scherer 2014

Wrong intervention

Carter 2016 Wrong study design
Chang 2016 Wrong study design
Charles 2012 Wrong study design
Charles 2013 Wrong intervention
Cochrane 2012 Wrong intervention - both groups screened at baseline

Dalsgaard 2014

Wrong study design

Davis Lameloise 2013

Wrong intervention - both groups screened at baseline

Diederichsen 2015

Wrong patient population

Dirven 2013

Wrong intervention

Doughty 2014

Wrong intervention

Duncan 2016

Wrong intervention - both groups screened at baseline

Dyakova 2016

Wrong study design

Echouffo Tcheugui 2015

Wrong intervention

Engelsen 2014

Wrong study design

Grunfeld 2013

Wrong intervention

Haas 2016

Wrong intervention

Haas 2017

Wrong intervention
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Study Reason for exclusion
Harris 2012 Wrong intervention
Harris 2017 Wrong intervention

Herman 2012

Wrong intervention

Herman 2014

Wrong intervention - both groups screened at baseline

Herrigel 2014

Summary of included study, but not by trial authors

Hgj 2014 Wrong intervention
Hgj 2018 Wrong intervention
ljkema 2014 Wrong patient population
ISRCTN11833436 Wrong intervention
Kaczorowski 2011 Wrong age group
Khetan 2017 Wrong study design
Kozela 2012 Wrong study design
Lindholt 2017 Wrong age group
Lindsay 2013 Wrong study design
Mar 2014 Wrong study design
McDermott 2016 Wrong intervention

McKenzie 2013

Wrong patient population

NCT02224248 Wrong intervention - both groups screened at baseline
NCT02615769 Wrong intervention - both groups screened at baseline
NTR2379 Wrong study design

Oldenburg 2015

Wrong intervention - both groups screened at baseline

Orts 2016

Wrong intervention

Panniyammakal 2017

Wrong patient population

Paszat 2017 Wrong intervention
Rodondi 2012 Wrong study design
Si2014 Wrong study design

Simmons 2012

Wrong intervention

Simmons 2017

Wrong study design
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Study Reason for exclusion

Stickler 2000 Wrong population

Yan 2013 Wrong intervention

Characteristics of ongoing studies [ordered by study ID]

Check Your Health
Trial name or title Check your health (CORE)
Methods Randomised trial
Participants Men and women aged 30-49 years
Interventions Health checks
Outcomes CVD risk factors, physical activity level, quality of life, sick leave, labour market attach-
ment
Starting date 2013
Contact information
Notes
NCT01979107
Trial name or title Early detection of and intervention towards chronic diseases among individuals without formal ed-
ucation
Methods Randomised trial
Participants Men with low formal education
Interventions Health checks + lifestyle intervention
Outcomes Smoking status, chronic disease detection, alcohol consumption, physical activity, perceived stress
Starting date 2013
Contact information
Notes
CVD: cardiovascular disease
DATA AND ANALYSES
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Comparison 1. Health checks versus control

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Total mortality

11

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.03]

2 Total mortality - sensitivity
analyses

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.03]

2.1 Excluding cluster trials

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.03]

3 Total mortality - no. of health
checks

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

3.1 One health check

Risk Ratio (Random, 95% Cl)

1.00 [0.94, 1.06]

3.2 More than one health check

Risk Ratio (Random, 95% Cl)

1.01[0.97, 1.04]

4 Total mortality - lifestyle inter-
vention

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

4.1 Major lifestyle intervention

Risk Ratio (Random, 95% Cl)

0.99[0.95, 1.03]

4.2 No major lifestyle interven-
tion

Risk Ratio (Random, 95% Cl)

1.02[0.98, 1.06]

5 Total mortality - length of fol-
low-up

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

5.1 Up to five years

Risk Ratio (Random, 95% Cl)

1.03 [0.66, 1.60]

5.2 More than 5 years

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.03]

6 Total mortality - age of trial

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

6.1 Trial started before 1980

Risk Ratio (Random, 95% Cl)

0.99[0.95, 1.03]

6.2 Trial started after 1980

Risk Ratio (Random, 95% Cl)

1.02[0.96, 1.09]

7 Total mortality - geographical
location

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

7.1 USA

Risk Ratio (Random, 95% Cl)

0.98[0.88,1.09]

7.2 Europe

10

Risk Ratio (Random, 95% Cl)

1.01[0.98, 1.04]

8 Total mortality - examination
by physician

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

8.1 Examination by physician

Risk Ratio (Random, 95% Cl)

1.00 [0.94, 1.06]

8.2 No examination by physician

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.04]

9 Total mortality - selection bias

11

Risk Ratio (Random, 95% Cl)

1.00[0.98, 1.03]

9.1 Low risk of selection bias

Risk Ratio (Random, 95% Cl)

1.00[0.97, 1.04]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

9.2 Unclearrisk of selection bias 2 Risk Ratio (Random, 95% Cl) 1.00[0.93,1.08]

9.3 High risk of selection bias 0 Risk Ratio (Random, 95% Cl) 0.0[0.0, 0.0]

10 Total mortality - perfor- 11 Risk Ratio (Random, 95% Cl) 1.00[0.98,1.03]

mance bias

10.1 Low risk 7 Risk Ratio (Random, 95% Cl) 1.00[0.97,1.03]

10.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 1.02[0.94,1.11]

10.3 High risk 3 Risk Ratio (Random, 95% Cl) 1.08 [0.87,1.33]

11 Total mortality - detection 11 Risk Ratio (Random, 95% Cl) 1.00[0.98,1.03]

bias

11.1 Low risk 8 Risk Ratio (Random, 95% Cl) 1.01[0.97,1.04]

11.2 Unclear risk 2 Risk Ratio (Random, 95% Cl) 1.00[0.93,1.08]

11.3 High risk 1 Risk Ratio (Random, 95% Cl) 0.92[0.77,1.10]

12 Total mortality - incomplete 11 Risk Ratio (Random, 95% ClI) 1.00[0.98, 1.03]

outcome data

12.1 Low risk 10 Risk Ratio (Random, 95% Cl) 1.01[0.98,1.04]

12.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 0.98[0.88, 1.09]

12.3 High risk 0 Risk Ratio (Random, 95% Cl) 0.0[0.0,0.0]

13 Total mortality - contamina- 11 Risk Ratio (Random, 95% Cl) 1.00[0.98, 1.03]

tion

13.1 Low risk 7 Risk Ratio (Random, 95% Cl) 1.00[0.97,1.03]

13.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 1.27[0.95,1.70]

13.3 High risk 3 Risk Ratio (Random, 95% Cl) 0.99[0.90, 1.10]

14 Cancer mortality 8 Risk Ratio (Random, 95% Cl) 1.01[0.92,1.12]

15 Cancer mortality - sensitivity 5 Risk Ratio (Random, 95% Cl) 0.97 [0.85, 1.09]

analyses

15.1 Excluding cluster trials 5 Risk Ratio (Random, 95% Cl) 0.97[0.85, 1.09]

16 Cancer mortality - no. of 8 Risk Ratio (Random, 95% Cl) 1.01[0.92,1.12]

health checks

16.1 Only one health check 3 Risk Ratio (Random, 95% Cl) 1.10[1.00,1.21]

16.2 More than one health check 5 Risk Ratio (Random, 95% Cl) 0.92[0.83, 1.02]

General health checks in adults for reducing morbidity and mortality from disease (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

63



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Outcome or subgroup title

No. of studies
pants

No. of partici-

Statistical method

Effect size

17 Cancer mortality lifestyle in-
tervention

Risk Ratio (Random, 95% Cl)

1.01[0.92, 1.12]

17.1 Major lifestyle intervention

Risk Ratio (Random, 95% Cl)

1.01[0.82, 1.24]

17.2 No major lifestyle interven-
tion

Risk Ratio (Random, 95% Cl)

1.02[0.91, 1.15]

18 Cancer mortality - length of
follow-up

Risk Ratio (Random, 95% Cl)

1.01[0.92, 1.12]

18.1 Up to five years

Risk Ratio (Random, 95% Cl)

1.33[0.89, 1.99]

18.2 More than five years

Risk Ratio (Random, 95% Cl)

1.00[0.90, 1.10]

19 Cancer mortality - age of trial

Risk Ratio (Random, 95% Cl)

1.01[0.92,1.12]

19.1 Trial started before 1980

Risk Ratio (Random, 95% Cl)

1.01[0.91, 1.12]

19.2 Trial started after 1980

Risk Ratio (Random, 95% Cl)

1.19[0.75, 1.89]

20 Cancer mortality - geographi-
cal location

Risk Ratio (Random, 95% Cl)

1.01[0.92, 1.12]

20.1 Europe

Risk Ratio (Random, 95% Cl)

1.02[0.91, 1.15]

20.2 USA

Risk Ratio (Random, 95% Cl)

0.98[0.80, 1.20]

21 Cancer mortality - examina-
tion by physician

Risk Ratio (Random, 95% Cl)

1.01[0.92, 1.12]

21.1 Examination by physician

Risk Ratio (Random, 95% Cl)

1.02[0.91, 1.15]

21.2 No examination by physi-
cian

Risk Ratio (Random, 95% Cl)

1.01[0.82, 1.24]

22 Cancer mortality - selection
bias

Risk Ratio (Random, 95% Cl)

1.01[0.92,1.12]

22.1 Low risk

Risk Ratio (Random, 95% Cl)

0.98[0.87,1.10]

22.2 Unclearrisk

Risk Ratio (Random, 95% Cl)

1.10[0.98, 1.24]

22.3 High risk

Risk Ratio (Random, 95% Cl)

0.0 [0.0, 0.0]

23 Cancer mortality - perfor-
mance bias

Risk Ratio (Random, 95% Cl)

1.01[0.92, 1.12]

23.1 Low risk

Risk Ratio (Random, 95% Cl)

1.00 [0.86, 1.16]

23.2 Unclearrisk

Risk Ratio (Random, 95% Cl)

1.05[0.88, 1.25]

23.3 High risk

Risk Ratio (Random, 95% Cl)

1.08[0.80, 1.46]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

24 Cancer mortality - detection 8 Risk Ratio (Random, 95% Cl) 1.01[0.92,1.12]

bias

24.1 Low risk 5 Risk Ratio (Random, 95% Cl) 0.99[0.86, 1.13]

24.2 Unclear risk 2 Risk Ratio (Random, 95% Cl) 1.10[0.98, 1.24]

24.3 High risk 1 Risk Ratio (Random, 95% Cl) 0.93[0.63, 1.38]

25 Cancer mortality - incom- 8 Risk Ratio (Random, 95% Cl) 1.01[0.92,1.12]

plete outcome data

25.1 Low risk 6 Risk Ratio (Random, 95% Cl) 0.98[0.86, 1.12]

25.2 Unclear risk 2 Risk Ratio (Random, 95% Cl) 1.07[0.96, 1.20]

25.3 High risk 0 Risk Ratio (Random, 95% Cl) 0.0[0.0,0.0]

26 Cancer mortality - contami- 8 Risk Ratio (Random, 95% Cl) 1.01[0.92,1.12]

nation

26.1 Low risk 5 Risk Ratio (Random, 95% Cl) 1.01[0.88,1.17]

26.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 1.19[0.75, 1.89]

26.3 High risk 2 Risk Ratio (Random, 95% Cl) 0.99[0.82,1.18]

27 Cardiovascular mortality 9 Risk Ratio (Random, 95% Cl) 1.05[0.94,1.16]

28 Cardiovascular mortality - 6 Risk Ratio (Random, 95% Cl) 1.02[0.92,1.13]

sensitivity analyses

28.1 Excluding cluster trials 6 Risk Ratio (Random, 95% Cl) 1.02[0.92,1.13]

29 Cardiovascular mortality - 9 Risk Ratio (Random, 95% Cl) 1.05[0.94, 1.16]

no. of health checks

29.1 Only one health check 3 Risk Ratio (Random, 95% Cl) 0.89 [0.69, 1.14]

29.2 More than one health check 6 Risk Ratio (Random, 95% Cl) 1.10[0.98,1.23]

30 Cardiovascular mortality 9 Risk Ratio (Random, 95% Cl) 1.05[0.94,1.16]

lifestyle intervention

30.1 Major lifestyle intervention 3 Risk Ratio (Random, 95% Cl) 0.99 [0.86, 1.15]

30.2 No major lifestyle interven- 6 Risk Ratio (Random, 95% Cl) 1.07[0.93,1.23]

tion

31 Cardiovascular mortality - 9 Risk Ratio (Random, 95% Cl) 1.05[0.94,1.16]

length of follow-up

31.1 Up tofive years 2 Risk Ratio (Random, 95% Cl) 0.84[0.22,3.18]
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Outcome or subgroup title

No. of studies
pants

No. of partici-

Statistical method

Effect size

31.2 More than five years

Risk Ratio (Random, 95% Cl)

1.05[0.97, 1.13]

32 Cardiovascular mortality -
age of trial

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

32.1 Trial started before 1980

Risk Ratio (Random, 95% Cl)

1.01[0.90, 1.13]

32.2 Trial started after 1980

Risk Ratio (Random, 95% Cl)

1.24[0.89, 1.72]

33 Cardiovascular mortality -
geographical location

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

33.1 Europe

Risk Ratio (Random, 95% Cl)

1.05[0.93,1.18]

33.2USA

Risk Ratio (Random, 95% Cl)

1.01[0.85, 1.20]

34 Cardiovascular mortality -
examination by physician

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

34.1 Examination by physician

Risk Ratio (Random, 95% Cl)

1.03[0.84, 1.27]

34.2 No examination by physi-

cian

Risk Ratio (Random, 95% Cl)

1.04[0.92, 1.17]

35 Cardiovascular mortality - se-

lection bias

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

35.1 Low risk

Risk Ratio (Random, 95% Cl)

1.04[0.93,1.16]

35.2 Unclearrisk

Risk Ratio (Random, 95% Cl)

1.17[0.71, 1.91]

35.3 High risk

Risk Ratio (Random, 95% Cl)

0.0[0.0, 0.0]

36 Cardiovascular mortality -
performance bias

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

36.1 Low risk

Risk Ratio (Random, 95% Cl)

0.99[0.89, 1.11]

36.2 Unclearrisk

Risk Ratio (Random, 95% Cl)

1.05[0.91, 1.21]

36.3 High risk

Risk Ratio (Random, 95% Cl)

1.57[1.18,2.09]

37 Cardiovascular mortality -
detection bias

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]

37.1 Low risk

Risk Ratio (Random, 95% Cl)

1.03[0.91, 1.16]

37.2 Unclearrisk

Risk Ratio (Random, 95% Cl)

1.17[0.71,1.91]

37.3 Highrisk

Risk Ratio (Random, 95% Cl)

1.09 [0.83, 1.43]

38 Cardiovascular mortality - in-

complete outcome data

Risk Ratio (Random, 95% Cl)

1.05[0.94, 1.16]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

38.1 Low risk 8 Risk Ratio (Random, 95% Cl) 1.05[0.93,1.18]

38.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 1.01[0.85,1.20]

38.3 High risk 0 Risk Ratio (Random, 95% Cl) 0.0[0.0,0.0]

39 Cardiovascular mortality - 9 Risk Ratio (Random, 95% Cl) 1.05[0.94,1.16]

contamination

39.1 Low risk 6 Risk Ratio (Random, 95% Cl) 1.00[0.90,1.12]

39.2 Unclear risk 1 Risk Ratio (Random, 95% Cl) 1.64[0.97, 2.76]

39.3 High risk 2 Risk Ratio (Random, 95% Cl) 1.21[0.81,1.83]

40 Fatal and non-fatal is- 4 Risk Ratio (Random, 95% Cl) 0.98 [0.94, 1.03]

chaemic heart disease

41 Fatal and non-fatal stroke 3 Risk Ratio (Random, 95% Cl) 1.05[0.95,1.17]

Analysis 1.1. Comparison 1 Health checks versus control, Outcome 1 Total mortality.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
Goteborg 1963 1010 1956 -0.1(0.093) — 2.63% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.69% 0.98[0.88,1.09]
South-East London 1967 3292 3132 .1(0.103) T+ 2.14% 1.1[0.9,1.35]
Malmo 1969 809 804 .2(0.188) — 0.65% 0.81[0.56,1.17]
Stockholm 1969 3064 29122 0(0.042) + 12.74% 1.02[0.94,1.11]
Goteborg 1970 10004 20018 -0(0.031) * 23.42% 0.98[0.92,1.04]
WHO 1971 30489 26971 .1(0.056) 4 7.22% 0.95[0.85,1.06]
DanMONICA 1982 0 0 0(0.027) ] 31.11% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) Tt 1.02% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.54% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 10.83% 1[0.91,1.09]
Total (95% CI) 100% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi*=9.51, df=10(P=0.48); 1>=0%
Test for overall effect: Z=0.08(P=0.94)
Favours health checks 02 0.5 1 2 5

Favours control
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Analysis 1.2. Comparison 1 Health checks versus control, Outcome 2 Total mortality - sensitivity analyses.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
1.2.1 Excluding cluster trials
Goteborg 1963 1010 1956 -0.1(0.093) —+ 2.94% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 8.58% 0.98[0.88,1.09]
Malmé 1969 809 804 -0.2 (0.188) — 0.72% 0.81[0.56,1.17]
Stockholm 1969 3064 29122 0(0.042) + 14.22% 1.02[0.94,1.11]
Goteborg 1970 10004 20018 -0(0.031) # 26.14% 0.98[0.92,1.04]
DanMONICA 1982 0 0 0(0.027) ] 34.73% 1.03[0.98,1.09]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.6% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 12.06% 1[0.91,1.09]
Subtotal (95% Cl) 100% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi*=5.19, df=7(P=0.64); 1>=0%
Test for overall effect: Z=0.05(P=0.96)
Total (95% CI) 100% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi*=5.19, df=7(P=0.64); 1>=0%
Test for overall effect: Z=0.05(P=0.96) ‘ ‘ ‘ ‘
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.3. Comparison 1 Health checks versus control, Outcome 3 Total mortality - no. of health checks.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% Cl IV, Random, 95% ClI
1.3.1 One health check
Malmo 1969 809 804 -0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
Subtotal (95% Cl) ¢ 26.64% 1[0.94,1.06]
Heterogeneity: Tau?=0; Chi*=1.54, df=2(P=0.46); 1>=0%
Test for overall effect: Z=0.05(P=0.96)
1.3.2 More than one health check
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% CI) 73.36% 1.01[0.97,1.04]
Heterogeneity: Tau?=0; Chi*=7.02, df=7(P=0.43); 1?=0.25%
Test for overall effect: Z=0.29(P=0.77)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control
checks
N N

log[Risk
Ratio]

(SE)

Risk Ratio

IV, Random, 95% CI

Weight Risk Ratio

IV, Random, 95% ClI

Test for subgroup differences: Chi*=0.04, df=1 (P=0.85), 1>=0%

Favours health checks

0.2

0.5 1 2 5

Favours control

Analysis 1.4. Comparison 1 Health checks versus control, Outcome 4 Total mortality - lifestyle intervention.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Major lifestyle intervention
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) [ 47.35% 0.99[0.95,1.03]
Heterogeneity: Tau?=0; Chi*=3.98, df=4(P=0.41); 1>=0%
Test for overall effect: Z=0.47(P=0.64)
1.4.2 No major lifestyle intervention
Goteborg 1963 1010 1956 0.1 (0.093) —+- 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Malmo 1969 809 804 0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
Subtotal (95% Cl) ] 52.65% 1.02[0.98,1.06]
Heterogeneity: Tau?=0; Chi*=3.87, df=5(P=0.57); 1>=0%
Test for overall effect: Z=0.76(P=0.45)
Total (95% Cl) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.74, df=1 (P=0.39), 1>=0%
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.5. Comparison 1 Health checks versus control, Outcome 5 Total mortality - length of follow-up.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI
1.5.1 Up to five years
Malmé 1969 809 804 -0.2(0.188) — 0.6% 0.81[0.56,1.17]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Subtotal (95% CI) e 1.54% 1.03[0.66,1.6]
Heterogeneity: Tau?=0.07; Chi*>=3.5, df=1(P=0.06); I*=71.42%
Test for overall effect: Z=0.13(P=0.9)
Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.5.2 More than 5 years
Goteborg 1963 1010 1956 -0.1(0.093) —+ 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) T+ 1.98% 1.1[0.9,1.35]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Goteborg 1970 10004 20018 -0(0.031) * 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) ¥ 28.76% 1.03[0.98,1.09]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) 98.46% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi*=4.82, df=8(P=0.78); 1>=0%
Test for overall effect: Z=0.16(P=0.87)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.01, df=1 (P=0.91), I>=0% ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.6. Comparison 1 Health checks versus control, Outcome 6 Total mortality - age of trial.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.6.1 Trial started before 1980
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmo 1969 809 804 -0.2(0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
Subtotal (95% CI) 59.81% 0.99[0.95,1.03]
Heterogeneity: Tau?=0; Chi*=3.43, df=6(P=0.75); 1>=0%
Test for overall effect: Z=0.56(P=0.57)
1.6.2 Trial started after 1980
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% CI) ¢ 40.19% 1.02[0.96,1.09]
Heterogeneity: Tau?=0; Chi*=3.81, df=3(P=0.28); 1?>=21.3%
Test for overall effect: Z=0.71(P=0.48)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Favours health checks 02 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi?=0.8, df=1 (P=0.37), I*=0%
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.7. Comparison 1 Health checks versus control, Outcome 7 Total mortality - geographical location.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.7.1USA
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
Subtotal (95% Cl) ¢ 7.11% 0.98[0.88,1.09]
Heterogeneity: Not applicable
Test for overall effect: Z=0.37(P=0.71)
1.7.2 Europe
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmo 1969 809 804 0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) 92.89% 1.01[0.98,1.04]
Heterogeneity: Tau?=0; Chi*=8.4, df=9(P=0.49); 1>=0%
Test for overall effect: Z=0.34(P=0.73)
Total (95% Cl) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.2, df=1 (P=0.65), I*=0%
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.8. Comparison 1 Health checks versus control, Outcome 8 Total mortality - examination by physician.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI

1.8.1 Examination by physician

Géteborg 1963 1010 1956 -0.1(0.093) — 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) —— 1.98% 1.1[0.9,1.35]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]

Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Malmé 1969 809 804 -0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Subtotal (95% Cl) ¢ 23.89% 1[0.94,1.06]
Heterogeneity: Tau?=0; Chi*=3.25, df=4(P=0.52); 1>=0%
Test for overall effect: Z=0.07(P=0.94)
1.8.2 No examination by physician
Goteborg 1970 10004 20018 -0(0.031) * 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) ¥ 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) 76.11% 1[0.97,1.04]
Heterogeneity: Tau?=0; Chi?=5.3, df=5(P=0.38); 1>=5.61%
Test for overall effect: Z=0.27(P=0.79)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.04, df=1 (P=0.84), 1>=0% ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.9. Comparison 1 Health checks versus control, Outcome 9 Total mortality - selection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.9.1 Low risk of selection bias
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmo 1969 809 804 -0.2(0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% CI) 83.76% 1[0.97,1.04]
Heterogeneity: Tau?=0; Chi*=7.68, df=8(P=0.46); 1>=0%
Test for overall effect: Z=0.22(P=0.83)
1.9.2 Unclear risk of selection bias
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
Subtotal (95% Cl) ¢ 16.24% 1[0.93,1.08]
Heterogeneity: Tau?=0; Chi?=0.91, df=1(P=0.34); 1>=0%
Test for overall effect: Z=0.08(P=0.94)
1.9.3 Highrisk of selection bias
Favours health checks 02 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Subtotal (95% Cl) Not estimable

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)

Test for subgroup differences: Chi?=0, df=1 (P=0.99), I*=0%

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.10. Comparison 1 Health checks versus control, Outcome 10 Total mortality - performance bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.10.1 Low risk
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
Malmo 1969 809 804 -0.2(0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% CI) 84.8% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi?*=3.84, df=6(P=0.7); 1>=0%
Test for overall effect: Z=0.15(P=0.88)
1.10.2 Unclear risk
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Subtotal (95% CI) ¢ 11.78% 1.02[0.94,1.11]
Heterogeneity: Not applicable
Test for overall effect: Z=0.47(P=0.64)
1.10.3 High risk
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Subtotal (95% CI) <> 3.42% 1.08[0.87,1.33]
Heterogeneity: Tau?=0.01; Chi?=3.3, df=2(P=0.19); 1*=39.48%
Test for overall effect: Z=0.69(P=0.49)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.71, df=1 (P=0.7), I*=0%
Favours health checks 02 0.5 1 2 5 Favours control
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Analysis 1.11. Comparison 1 Health checks versus control, Outcome 11 Total mortality - detection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
1.11.1 Low risk
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmé 1969 809 804 -0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) * 21.65% 0.98[0.92,1.04]
DanMONICA 1982 0 0 0(0.027) ¥ 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) 81.32% 1.01[0.97,1.04]
Heterogeneity: Tau?=0; Chi*=6.79, df=7(P=0.45); 1>=0%
Test for overall effect: Z=0.37(P=0.71)
1.11.2 Unclear risk
South-East London 1967 3292 3132 0.1(0.103) T+ 1.98% 1.1[0.9,1.35]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
Subtotal (95% Cl) ¢ 16.24% 1[0.93,1.08]
Heterogeneity: Tau?=0; Chi?=0.91, df=1(P=0.34); 1>=0%
Test for overall effect: Z=0.08(P=0.94)
1.11.3 High risk
Goteborg 1963 1010 1956 -0.1(0.093) —+ 2.43% 0.92[0.77,1.1]
Subtotal (95% Cl) <& 2.43% 0.92[0.77,1.1]
Heterogeneity: Not applicable
Test for overall effect: Z=0.89(P=0.37)
Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.89, df=1 (P=0.64), 1>=0% ‘ ‘ ‘ ‘
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.12. Comparison 1 Health checks versus control, Outcome 12 Total mortality - incomplete outcome data.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% Cl IV, Random, 95% ClI

1.12.1 Low risk

Goteborg 1963 1010 1956 0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmo 1969 809 804 -0.2 (0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]

Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% Cl) 92.89% 1.01[0.98,1.04]

Heterogeneity: Tau?=0; Chi*=8.4, df=9(P=0.49); 1>=0%
Test for overall effect: Z=0.34(P=0.73)

1.12.2 Unclear risk
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
Subtotal (95% Cl) L 2 7.11% 0.98[0.88,1.09]
Heterogeneity: Not applicable

Test for overall effect: Z=0.37(P=0.71)

1.12.3 High risk
Subtotal (95% Cl) Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%

Test for overall effect: Z=0.23(P=0.82)

Test for subgroup differences: Chi?=0.2, df=1 (P=0.65), I*=0%

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.13. Comparison 1 Health checks versus control, Outcome 13 Total mortality - contamination.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.13.1 Low risk
Goteborg 1963 1010 1956 -0.1(0.093) —+- 2.43% 0.92[0.77,1.1]
Stockholm 1969 3064 29122 0(0.042) + 11.78% 1.02[0.94,1.11]
Malmo 1969 809 804 -0.2(0.188) — 0.6% 0.81[0.56,1.17]
Goteborg 1970 10004 20018 -0(0.031) - 21.65% 0.98[0.92,1.04]
WHO 1971 30489 26971 -0(0.039) + 14.27% 0.99[0.92,1.07]
DanMONICA 1982 0 0 0(0.027) + 28.76% 1.03[0.98,1.09]
Inter99 1999 0 0 0(0.046) + 9.99% 1[0.91,1.09]
Subtotal (95% CI) 89.47% 1[0.97,1.03]
Heterogeneity: Tau?=0; Chi*=3.93, df=6(P=0.69); 1>=0%
Test for overall effect: Z=0.13(P=0.9)
1.13.2 Unclear risk
OXCHECK 1989 8307 2783 0.2 (0.15) T 0.94% 1.27[0.95,1.7]
Subtotal (95% CI) - 0.94% 1.27[0.95,1.7]
Heterogeneity: Not applicable
Test for overall effect: Z=1.59(P=0.11)
1.13.3 High risk
Kaiser Permanente 1965 5138 5536 -0 (0.055) -+ 7.11% 0.98[0.88,1.09]
South-East London 1967 3292 3132 0.1(0.103) T 1.98% 1.1[0.9,1.35]
Ebeltoft 1992 2030 1434 -0.2 (0.206) — 0.5% 0.8[0.53,1.2]
Favours health checks 02 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Subtotal (95% CI) L 2 9.59% 0.99[0.9,1.1]

Heterogeneity: Tau?=0; Chi*=2.14, df=2(P=0.34); 1°=6.53%
Test for overall effect: Z=0.12(P=0.91)

Total (95% CI) 100% 1[0.98,1.03]
Heterogeneity: Tau?=0; Chi*=8.6, df=10(P=0.57); 1>=0%

Test for overall effect: Z=0.23(P=0.82)

Test for subgroup differences: Chi*=2.51, df=1 (P=0.28), 1>=20.36%

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.14. Comparison 1 Health checks versus control, Outcome 14 Cancer mortality.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
Goteborg 1963 0 0 -0.1(0.2) —— 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Total (95% CI) ¢ 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.15. Comparison 1 Health checks versus control, Outcome 15 Cancer mortality - sensitivity analyses.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.15.1 Excluding cluster trials
Géteborg 1963 0 0 0.1(0.2) — 8.5% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0 (0.103) —— 23.58% 0.98[0.8,1.2]
Malmé 1969 0 0 0.6 (0.41) _— 2.24% 1.88[0.84,4.2]
Stockholm 1969 0 0 0(0.09) = 28.14% 1.05[0.88,1.25]
Géteborg 1970 0 0 0.1(0.067) - 37.54% 0.87[0.76,0.99]
Subtotal (95% CI) <* 100% 0.97[0.85,1.09]
Heterogeneity: Tau?=0.01; Chi*=5.82, df=4(P=0.21); 1>=31.32%
Test for overall effect: Z=0.57(P=0.57)
Total (95% CI) * 100% 0.97[0.85,1.09]
Heterogeneity: Tau?=0.01; Chi*=5.82, df=4(P=0.21); 1>=31.32% ‘ ‘ ‘ ‘ ‘
Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
Test for overall effect: Z=0.57(P=0.57)
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.16. Comparison 1 Health checks versus control, Outcome 16 Cancer mortality - no. of health checks.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.16.1 Only one health check
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
Subtotal (95% CI) * 45.59% 1.1[1,1.21]
Heterogeneity: Tau?=0; Chi?=2, df=2(P=0.37); 1>=0%
Test for overall effect: Z=1.87(P=0.06)
1.16.2 More than one health check
Goteborg 1963 0 0 0.1(0.2) — 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
Goteborg 1970 0 0 0.1 (0.067) o 24.24% 0.87[0.76,0.99]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) * 54.41% 0.92[0.83,1.02]
Heterogeneity: Tau?=0; Chi*=2.47, df=4(P=0.65); 1>=0% ‘
Test for overall effect: Z=1.59(P=0.11) ‘
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi?=5.95, df=1 (P=0.01), 1>=83.19% ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.17. Comparison 1 Health checks versus control, Outcome 17 Cancer mortality lifestyle intervention.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI
1.17.1 Major lifestyle intervention
Géteborg 1970 0 0 -0.1(0.067) = 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) - 25.98% 1.11[0.98,1.25]
OXCHECK 1989 0 0 0.2 (0.236) R a— 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) <o 54.31% 1.01[0.82,1.24]
Heterogeneity: Tau?=0.02; Chi*=7.62, df=2(P=0.02); 1>=73.75%
Test for overall effect: Z=0.11(P=0.92)
1.17.2 No major lifestyle intervention
Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI

Goteborg 1963 0 0 0.1(0.2) —H 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) —— 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) — 5.4% 1.01[0.68,1.5]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmé 1969 0 0 0.6 (0.41) = 1.44% 1.88[0.84,4.2]
Subtotal (95% Cl) ’ 45.69% 1.02[0.91,1.15]
Heterogeneity: Tau?=0; Chi*=2.69, df=4(P=0.61); 1>=0% ‘
Test for overall effect: Z=0.39(P=0.7) ‘

|
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?*=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi*=0.01, df=1 (P=0.92), 1>=0% ‘ ‘ ‘ ‘

Favours health checks 0.5 1 2 5 Favours control

Analysis 1.18. Comparison 1 Health checks versus control, Outcome 18 Cancer mortality - length of follow-up.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.18.1 Up to five years
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) e 5.53% 1.33[0.89,1.99]
Heterogeneity: Tau?=0; Chi*=0.94, df=1(P=0.33); 1>=0%
Test for overall effect: Z=1.41(P=0.16)
1.18.2 More than five years
Goteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
Subtotal (95% CI) ¢ 94.47% 1[0.9,1.1]
Heterogeneity: Tau?=0; Chi*=7.54, df=5(P=0.18); 1>=33.71%
Test for overall effect: Z=0.09(P=0.93)
Total (95% CI) ¢ 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)
Test for subgroup differences: Chi?=1.93, df=1 (P=0.16), 1>=48.15%
Favours health checks 0.5 1 2 5 Favours control
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Analysis 1.19. Comparison 1 Health checks versus control, Outcome 19 Cancer mortality - age of trial.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl

1.19.1 Trial started before 1980
Goteborg 1963 0 0 -0.1(0.2) —H 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) —— 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) — 5.4% 1.01[0.68,1.5]
Malmé 1969 0 0 0.6 (0.41) I 1.44% 1.88[0.84,4.2]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Goteborg 1970 0 0 -0.1(0.067) - 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) i 25.98% 1.11[0.98,1.25]
Subtotal (95% Cl) L 95.91% 1.01[0.91,1.12]
Heterogeneity: Tau?=0.01; Chi*>=9.9, df=6(P=0.13); 1?=39.42%
Test for overall effect: Z=0.1(P=0.92)
1.19.2 Trial started after 1980
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% ClI) ’ 4.09% 1.19[0.75,1.89]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.74(P=0.46) ‘

|
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi*=0.49, df=1 (P=0.49), 1>=0% ‘ ‘ ‘ ‘ ‘

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.20. Comparison 1 Health checks versus control, Outcome 20 Cancer mortality - geographical location.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.20.1 Europe
Goteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) L 2 84.79% 1.02[0.91,1.15]
Heterogeneity: Tau?=0.01; Chi?=10.33, df=6(P=0.11); 1*=41.93%
Test for overall effect: Z=0.34(P=0.73)
1.20.2 USA
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
Subtotal (95% CI) L 4 15.21% 0.98[0.8,1.2]
Heterogeneity: Not applicable
Test for overall effect: Z=0.2(P=0.85)
Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Total (95% Cl) ¢ 100% 1.01[0.92,1.12]

Heterogeneity: Tau?=0.01; Chi*=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)
Test for subgroup differences: Chi*=0.12, df=1 (P=0.73), 1>=0%

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.21. Comparison 1 Health checks versus control,
Outcome 21 Cancer mortality - examination by physician.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.21.1 Examination by physician
Goteborg 1963 0 0 0.1(0.2) — 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
Malmo 1969 0 0 0.6 (0.41) - 1.44% 1.88[0.84,4.2]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Subtotal (95% CI) 2 2 45.69% 1.02[0.91,1.15]
Heterogeneity: Tau?=0; Chi*=2.69, df=4(P=0.61); 1>=0%
Test for overall effect: Z=0.39(P=0.7)
1.21.2 No examination by physician
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) 4 54.31% 1.01[0.82,1.24]
Heterogeneity: Tau?=0.02; Chi*=7.62, df=2(P=0.02); 1>=73.75% ‘
Test for overall effect: Z=0.11(P=0.92) ‘
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi*=0.01, df=1 (P=0.92), 1>=0% ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.22. Comparison 1 Health checks versus control, Outcome 22 Cancer mortality - selection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI

1.22.1 Low risk

Géteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0 (0.103) —— 15.21% 0.98[0.8,1.2]
Malmé 1969 0 0 0.6 (0.41) _— 1.44% 1.88[0.84,4.2]
Stockholm 1969 0 0 0(0.09) —— 18.16% 1.05[0.88,1.25]

Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Goteborg 1970 0 0 -0.1(0.067) - 24.24% 0.87[0.76,0.99]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% Cl) 2 2 68.62% 0.98[0.87,1.1]
Heterogeneity: Tau?=0.01; Chi*=6.71, df=5(P=0.24); 1>=25.48%
Test for overall effect: Z=0.42(P=0.68)
1.22.2 Unclear risk
South-East London 1967 0 0 0(0.202) — 5.4% 1.01[0.68,1.5]
WHO 1971 0 0 0.1(0.062) i 25.98% 1.11[0.98,1.25]
Subtotal (95% Cl) L 4 31.38% 1.1[0.98,1.24]
Heterogeneity: Tau?=0; Chi*=0.2, df=1(P=0.66); 1>=0%
Test for overall effect: Z=1.62(P=0.11)
1.22.3 High risk
Subtotal (95% Cl) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% Cl) ¢ 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi*=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)
Test for subgroup differences: Chi*=2.08, df=1 (P=0.15), 1’=51.92% ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.23. Comparison 1 Health checks versus control, Outcome 23 Cancer mortality - performance bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.23.1 Low risk
Goteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
Subtotal (95% CI) < 72.35% 1[0.86,1.16]
Heterogeneity: Tau?=0.01; Chi?>=9.59, df=4(P=0.05); 1>=58.31%
Test for overall effect: Z=0.03(P=0.98)
1.23.2 Unclear risk
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Subtotal (95% CI) <> 18.16% 1.05[0.88,1.25]
Heterogeneity: Not applicable
Test for overall effect: Z=0.54(P=0.59)
1.23.3 High risk
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) ‘ ‘ ? ‘ ‘ 9.49% 1.08[0.8,1.46]
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI

Heterogeneity: Tau?=0; Chi*=0.28, df=1(P=0.6); 1>=0%
Test for overall effect: Z=0.52(P=0.61)

Total (95% CI) * 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi*=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)

Test for subgroup differences: Chi*=0.32, df=1 (P=0.85), 1>=0%

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.24. Comparison 1 Health checks versus control, Outcome 24 Cancer mortality - detection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.24.1 Low risk
Kaiser Permanente 1965 0 0 -0(0.103) — 15.21% 0.98[0.8,1.2]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% CI) <& 63.14% 0.99[0.86,1.13]
Heterogeneity: Tau?=0.01; Chi*=6.69, df=4(P=0.15); 1>=40.19%
Test for overall effect: Z=0.16(P=0.87)
1.24.2 Unclear risk
South-East London 1967 0 0 0(0.202) —t 5.4% 1.01[0.68,1.5]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
Subtotal (95% CI) | 2 31.38% 1.1[0.98,1.24]
Heterogeneity: Tau?=0; Chi?=0.2, df=1(P=0.66); 1>=0%
Test for overall effect: Z=1.62(P=0.11)
1.24.3 High risk
Goteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
Subtotal (95% CI) - 5.48% 0.93[0.63,1.38]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.36(P=0.72) ‘
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?>=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi*=1.73, df=1 (P=0.42), 1>=0% ‘
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Analysis 1.25. Comparison 1 Health checks versus control,
Outcome 25 Cancer mortality - incomplete outcome data.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
1.25.1 Low risk
Goteborg 1963 0 0 -0.1(0.2) —H 5.48% 0.93[0.63,1.38]
South-East London 1967 0 0 0(0.202) — 5.4% 1.01[0.68,1.5]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmé 1969 0 0 0.6 (0.41) I 1.44% 1.88[0.84,4.2]
Goteborg 1970 0 0 -0.1(0.067) - 24.24% 0.87[0.76,0.99]
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Subtotal (95% Cl) <& 58.81% 0.98[0.86,1.12]
Heterogeneity: Tau?=0.01; Chi*=6.73, df=5(P=0.24); 1>=25.67%
Test for overall effect: Z=0.27(P=0.78)
1.25.2 Unclear risk
Kaiser Permanente 1965 0 0 -0(0.103) —— 15.21% 0.98[0.8,1.2]
WHO 1971 0 0 0.1(0.062) i 25.98% 1.11[0.98,1.25]
Subtotal (95% Cl) L 2 41.19% 1.07[0.96,1.2]
Heterogeneity: Tau?=0; Chi*=1.06, df=1(P=0.3); 1>=5.8%
Test for overall effect: Z=1.25(P=0.21)
1.25.3 High risk
Subtotal (95% ClI) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% Cl) L 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi?*=10.41, df=7(P=0.17); 1*=32.78%
Test for overall effect: Z=0.24(P=0.81)
Test for subgroup differences: Chi*=1.02, df=1 (P=0.31), 1>=1.51% ‘ ‘ ‘ ‘
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.26. Comparison 1 Health checks versus control, Outcome 26 Cancer mortality - contamination.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.26.1 Low risk
Goteborg 1963 0 0 -0.1(0.2) — 5.48% 0.93[0.63,1.38]
Stockholm 1969 0 0 0(0.09) - 18.16% 1.05[0.88,1.25]
Malmo 1969 0 0 0.6 (0.41) s B e— 1.44% 1.88[0.84,4.2]
Goteborg 1970 0 0 -0.1(0.067) o 24.24% 0.87[0.76,0.99]
WHO 1971 0 0 0.1(0.062) ri- 25.98% 1.11[0.98,1.25]
Subtotal (95% CI) <& 75.3% 1.01[0.88,1.17]
Heterogeneity: Tau?=0.01; Chi*=9.84, df=4(P=0.04); 1>=59.37%
Test for overall effect: Z=0.2(P=0.84)
1.26.2 Unclear risk
OXCHECK 1989 0 0 0.2 (0.236) e 4.09% 1.19[0.75,1.89]
Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl

Subtotal (95% CI) p—— 4.09% 1.19[0.75,1.89]
Heterogeneity: Not applicable
Test for overall effect: Z=0.74(P=0.46)
1.26.3 High risk
Kaiser Permanente 1965 0 0 -0(0.103) —— 15.21% 0.98[0.8,1.2]
South-East London 1967 0 0 0(0.202) — 5.4% 1.01[0.68,1.5]
Subtotal (95% Cl) ’ 20.61% 0.99[0.82,1.18]
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.89); 1>=0% ‘
Test for overall effect: Z=0.15(P=0.88) ‘

|
Total (95% CI) # 100% 1.01[0.92,1.12]
Heterogeneity: Tau?=0.01; Chi*=10.41, df=7(P=0.17); 1*=32.78% ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Test for subgroup differences: Chi*=0.55, df=1 (P=0.76), 1>=0% ‘ ‘ ‘ ‘ ‘

Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.27. Comparison 1 Health checks versus control, Outcome 27 Cardiovascular mortality.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Goteborg 1963 0 0 0.1(0.139) —— 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) T 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5 (0.266) — 3.29% 1.64[0.97,2.76]
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi?>=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Favours health checks 0.2 0.5 1 2 5 Favours control
Analysis 1.28. Comparison 1 Health checks versus control,
Outcome 28 Cardiovascular mortality - sensitivity analyses.
Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI
1.28.1 Excluding cluster trials
Géteborg 1963 0 0 0.1(0.139) —— 9.96% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) -+ 16.98% 1.01[0.85,1.2]
Favours health checks 0.2 05 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Malmé 1969 0 0 -0.9(0.312) s — 2.63% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) - 19.98% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) * 24.48% 0.98[0.88,1.09]
DanMONICA 1982 0 0 0.1 (0.046) * 25.95% 1.12[1.02,1.22]
Subtotal (95% Cl) L 2 100% 1.02[0.92,1.13]
Heterogeneity: Tau?=0.01; Chi*=12.62, df=5(P=0.03); 1*=60.38%
Test for overall effect: Z=0.41(P=0.68)
Total (95% CI) L 2 100% 1.02[0.92,1.13]
Heterogeneity: Tau?=0.01; Chi*=12.62, df=5(P=0.03); 1?=60.38%
Test for overall effect: Z=0.41(P=0.68) ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control
Analysis 1.29. Comparison 1 Health checks versus control,
Outcome 29 Cardiovascular mortality - no. of health checks.
Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.29.1 Only one health check
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
WHO 1971 0 0 -0.1(0.071) T 15.26% 0.93[0.81,1.07]
Subtotal (95% Cl) L 2 32.82% 0.89[0.69,1.14]
Heterogeneity: Tau?=0.03; Chi?=8.73, df=2(P=0.01); 1>=77.1%
Test for overall effect: Z=0.94(P=0.35)
1.29.2 More than one health check
Goteborg 1963 0 0 0.1(0.139) T+ 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5 (0.266) — 3.29% 1.64[0.97,2.76]
Subtotal (95% Cl) * 67.18% 1.1[0.98,1.23]
Heterogeneity: Tau?=0.01; Chi?>=11.21, df=5(P=0.05); 1?=55.4%
Test for overall effect: Z=1.67(P=0.09)
Total (95% Cl) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi?>=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=2.35, df=1 (P=0.13), 1>=57.37%
Favours health checks 02 0.5 1 2 5 Favours control
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Analysis 1.30. Comparison 1 Health checks versus control,
Outcome 30 Cardiovascular mortality lifestyle intervention.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl

1.30.1 Major lifestyle intervention

Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) - 15.26% 0.93[0.81,1.07]
OXCHECK 1989 0 0 0.5 (0.266) —t 3.29% 1.64[0.97,2.76]
Subtotal (95% CI) L 4 36.05% 0.99[0.86,1.15]

Heterogeneity: Tau?=0.01; Chi*=4.26, df=2(P=0.12); 1>=53.04%
Test for overall effect: Z=0.08(P=0.94)

1.30.2 No major lifestyle intervention

Goteborg 1963 0 0 0.1(0.139) T 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) -+ 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Stockholm 1969 0 0 0(0.073) ™+ 15.06% 1.05[0.91,1.21]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
DanMONICA 1982 0 0 0.1 (0.046) + 18.25% 1.12[1.02,1.22]
Subtotal (95% Cl) < 63.95% 1.07[0.93,1.23]
Heterogeneity: Tau?=0.02; Chi*=14.66, df=5(P=0.01); 1*=65.89%
Test for overall effect: Z=0.89(P=0.37)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=0.45, df=1 (P=0.5), I*=0% ‘ ‘ ‘ ‘

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.31. Comparison 1 Health checks versus control,
Outcome 31 Cardiovascular mortality - length of follow-up.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.31.1 Up to five years
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
OXCHECK 1989 0 0 0.5(0.266) — 3.29% 1.64[0.97,2.76]
Subtotal (95% Cl) e — 5.79% 0.84[0.22,3.18]

Heterogeneity: Tau?=0.84; Chi?>=11.06, df=1(P=0); 1>=90.96%
Test for overall effect: Z=0.26(P=0.8)

1.31.2 More than five years

Goteborg 1963 0 0 0.1(0.139) T+ 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4(0.174) — 6.34% 1.54[1.09,2.17]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) T 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1(0.046) na 18.25% 1.12[1.02,1.22]
Favours health checks 02 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Subtotal (95% Cl) ¢ 94.21% 1.05[0.97,1.13]
Heterogeneity: Tau?=0; Chi*=11.64, df=6(P=0.07); 1>=48.47%
Test for overall effect: Z=1.11(P=0.27)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi*=0.11, df=1 (P=0.75), 1>=0% ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.32. Comparison 1 Health checks versus control, Outcome 32 Cardiovascular mortality - age of trial.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.32.1 Trial started before 1980 ‘
Goteborg 1963 0 0 0.1(0.139) —~"— 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+— 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4 (0.174) ‘ — 6.34% 1.54[1.09,2.17]
Stockholm 1969 0 0 0(0.073) +— 15.06% 1.05[0.91,1.21]
Malmo 1969 0 0 -0.9 (0.312) e — ‘ 2.5% 0.42[0.23,0.77]
Goteborg 1970 0 0 -0(0.052) ‘+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) -‘+ 15.26% 0.93[0.81,1.07]
Subtotal (95% CI) * 78.46% 1.01[0.9,1.13]
Heterogeneity: Tau?=0.01; Chi?=15.89, df=6(P=0.01); 1*=62.24%
Test for overall effect: Z=0.15(P=0.88)
1.32.2 Trial started after 1980
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5 (0.266) — 3.29% 1.64[0.97,2.76]
Subtotal (95% CI) e 21.54% 1.24[0.89,1.72]
Heterogeneity: Tau?=0.04; Chi?=2, df=1(P=0.16); 1°=49.98%
Test for overall effect: Z=1.27(P=0.2)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi?>=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=1.32, df=1 (P=0.25), 1>=24.13%
Favours health checks 0.2 0.5 1 2 5 Favours control
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Analysis 1.33. Comparison 1 Health checks versus control,
Outcome 33 Cardiovascular mortality - geographical location.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
1.33.1 Europe
Goteborg 1963 0 0 0.1(0.139) T 8.53% 1.09[0.83,1.43]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Stockholm 1969 0 0 0(0.073) a 15.06% 1.05[0.91,1.21]
Malmé 1969 0 0 0.9 (0.312) s — 2.5% 0.42[0.23,0.77]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 0.1(0.071) —+r 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1 (0.046) + 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5(0.266) s — 3.29% 1.64[0.97,2.76]
Subtotal (95% Cl) * 86.73% 1.05[0.93,1.18]
Heterogeneity: Tau?=0.02; Chi*=22.93, df=7(P=0); 1>=69.47%
Test for overall effect: Z=0.84(P=0.4)
1.33.2USA
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
Subtotal (95% Cl) <& 13.27% 1.01[0.85,1.2]
Heterogeneity: Not applicable
Test for overall effect: Z=0.11(P=0.91)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=0.15, df=1 (P=0.7), I*=0% ‘ ‘ ‘ ‘
Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.34. Comparison 1 Health checks versus control,
Outcome 34 Cardiovascular mortality - examination by physician.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.34.1 Examination by physician ‘
Goteborg 1963 0 0 0.1(0.139) —~"— 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+— 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4(0.174) ‘ — 6.34% 1.54[1.09,2.17]
Stockholm 1969 0 0 0(0.073) +— 15.06% 1.05[0.91,1.21]
Malmo 1969 0 0 -0.9 (0.312) e — ‘ 2.5% 0.42[0.23,0.77]
Subtotal (95% CI) <& 45.7% 1.03[0.84,1.27]
Heterogeneity: Tau?=0.04; Chi?>=13.74, df=4(P=0.01); 1*=70.88%
Test for overall effect: Z=0.32(P=0.75)
1.34.2 No examination by physician
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 0.1(0.071) T 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1(0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5(0.266) — 3.29% 1.64[0.97,2.76]
Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Subtotal (95% Cl) ‘ 54.3% 1.04[0.92,1.17]
Heterogeneity: Tau?=0.01; Chi*=9.29, df=3(P=0.03); 1>=67.71%
Test for overall effect: Z=0.6(P=0.55)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=0, df=1 (P=0.98), 1*=0% ‘ ‘ ‘
Favours health checks 02 0.5 1 5 Favours control

Analysis 1.35. Comparison 1 Health checks versus control, Outcome 35 Cardiovascular mortality - selection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.35.1 Low risk
Goteborg 1963 0 0 0.1(0.139) T+ 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5 (0.266) — 3.29% 1.64[0.97,2.76]
Subtotal (95% CI) 78.41% 1.04[0.93,1.16]
Heterogeneity: Tau?=0.01; Chi?>=15.47, df=6(P=0.02); 1*=61.22%
Test for overall effect: Z=0.66(P=0.51)
1.35.2 Unclear risk
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
WHO 1971 0 0 -0.1(0.071) T 15.26% 0.93[0.81,1.07]
Subtotal (95% CI) - 21.59% 1.17[0.71,1.91]
Heterogeneity: Tau?=0.11; Chi?>=7.14, df=1(P=0.01); 1>=85.99%
Test for overall effect: Z=0.62(P=0.54)
1.35.3 High risk
Subtotal (95% ClI) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi?>=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi*=0.21, df=1 (P=0.64), 1>=0%
Favours health checks 02 0.5 1 5 Favours control
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Analysis 1.36. Comparison 1 Health checks versus control,
Outcome 36 Cardiovascular mortality - performance bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl

1.36.1 Low risk ‘

Goteborg 1963 0 0 0.1(0.139) —~"— 8.53% 1.09[0.83,1.43]
Kaiser Permanente 1965 0 0 0(0.088) —+— 13.27% 1.01[0.85,1.2]
Malmé 1969 0 0 -0.9 (0.312) s — ‘ 2.5% 0.42[0.23,0.77]
Goteborg 1970 0 0 -0(0.052) + 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) "\' 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1 (0.046) “" 18.25% 1.12[1.02,1.22]
Subtotal (95% Cl) ‘ 75.32% 0.99[0.89,1.11]
Heterogeneity: Tau?=0.01; Chi*=14.76, df=5(P=0.01); 1*=66.13%
Test for overall effect: Z=0.11(P=0.91)
1.36.2 Unclear risk
Stockholm 1969 0 0 0(0.073) a 15.06% 1.05[0.91,1.21]
Subtotal (95% Cl) . 4 15.06% 1.05[0.91,1.21]
Heterogeneity: Not applicable
Test for overall effect: Z=0.67(P=0.5)
1.36.3 High risk
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
OXCHECK 1989 0 0 0.5(0.266) s — 3.29% 1.64[0.97,2.76]
Subtotal (95% Cl) D 9.63% 1.57[1.18,2.09]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=3.09(P=0)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi*=8.52, df=1 (P=0.01), 1’=76.52% ‘ ‘ ‘ ‘

Favours health checks 0.2 0.5 1 2 5 Favours control

Analysis 1.37. Comparison 1 Health checks versus control, Outcome 37 Cardiovascular mortality - detection bias.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% Cl IV, Random, 95% ClI
1.37.1 Low risk
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
DanMONICA 1982 0 0 0.1(0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5(0.266) 3.29% 1.64[0.97,2.76]
Subtotal (95% CI) L 2 69.87% 1.03[0.91,1.16]
Heterogeneity: Tau?=0.01; Chi?=15.39, df=5(P=0.01); 1*=67.52%
Test for overall effect: Z=0.48(P=0.63)
Favours health checks 0.2 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.37.2 Unclear risk
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
WHO 1971 0 0 -0.1(0.071) —r 15.26% 0.93[0.81,1.07]
Subtotal (95% CI) -~ 21.59% 1.17[0.71,1.91]

Heterogeneity: Tau?=0.11; Chi*=7.14, df=1(P=0.01); 1>=85.99%
Test for overall effect: Z=0.62(P=0.54)

1.37.3 High risk
Goteborg 1963 0 0 0.1(0.139) T 8.53% 1.09[0.83,1.43]
Subtotal (95% Cl) D 8.53% 1.09[0.83,1.43]
Heterogeneity: Not applicable
Test for overall effect: Z=0.62(P=0.53)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi*=0.34, df=1 (P=0.84), 1>=0% ‘ ‘ ‘ ‘
Favours health checks 02 0.5 1 2 5 Favours control
Analysis 1.38. Comparison 1 Health checks versus control,
Outcome 38 Cardiovascular mortality - incomplete outcome data.
Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.38.1 Low risk
Goteborg 1963 0 0 0.1(0.139) T+ 8.53% 1.09[0.83,1.43]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Malmo 1969 0 0 0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 0.1(0.071) T 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
OXCHECK 1989 0 0 0.5 (0.266) 3.29% 1.64[0.97,2.76]
Subtotal (95% Cl) * 86.73% 1.05[0.93,1.18]
Heterogeneity: Tau?=0.02; Chi?>=22.93, df=7(P=0); 1>=69.47%
Test for overall effect: Z=0.84(P=0.4)
1.38.2 Unclear risk
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
Subtotal (95% Cl) <o 13.27% 1.01[0.85,1.2]
Heterogeneity: Not applicable
Test for overall effect: Z=0.11(P=0.91)
1.38.3 High risk
Subtotal (95% ClI) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Favours health checks 02 0.5 1 2 5 Favours control
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Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Total (95% CI) # 100% 1.05[0.94,1.16]

Heterogeneity: Tau?=0.01; Chi*=23.07, df=8(P=0); 1>=65.32% ‘
Test for overall effect: Z=0.84(P=0.4) ‘
Test for subgroup differences: Chi?=0.15, df=1 (P=0.7), I*=0% ‘

1

Favours health checks 0.2 0.5 2 5 Favours control

Analysis 1.39. Comparison 1 Health checks versus control, Outcome 39 Cardiovascular mortality - contamination.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.39.1 Low risk
Goteborg 1963 0 0 0.1(0.139) T+ 8.53% 1.09[0.83,1.43]
Malmo 1969 0 0 -0.9 (0.312) e — 2.5% 0.42[0.23,0.77]
Stockholm 1969 0 0 0(0.073) ™ 15.06% 1.05[0.91,1.21]
Goteborg 1970 0 0 -0(0.052) -+ 17.5% 0.98[0.88,1.09]
WHO 1971 0 0 -0.1(0.071) T 15.26% 0.93[0.81,1.07]
DanMONICA 1982 0 0 0.1 (0.046) na 18.25% 1.12[1.02,1.22]
Subtotal (95% CI) L 2 77.1% 1[0.9,1.12]
Heterogeneity: Tau?=0.01; Chi?>=14.82, df=5(P=0.01); 1*=66.27%
Test for overall effect: Z=0.05(P=0.96)
1.39.2 Unclear risk
OXCHECK 1989 0 0 0.5 (0.266) — 3.29% 1.64[0.97,2.76]
Subtotal (95% CI) e 3.29% 1.64[0.97,2.76]
Heterogeneity: Not applicable
Test for overall effect: Z=1.86(P=0.06)
1.39.3 High risk
Kaiser Permanente 1965 0 0 0(0.088) —+ 13.27% 1.01[0.85,1.2]
South-East London 1967 0 0 0.4 (0.174) — 6.34% 1.54[1.09,2.17]
Subtotal (95% Cl) e 19.61% 1.21[0.81,1.83]
Heterogeneity: Tau?=0.07; Chi*=4.66, df=1(P=0.03); 1>=78.54%
Test for overall effect: Z=0.93(P=0.35)
Total (95% CI) * 100% 1.05[0.94,1.16]
Heterogeneity: Tau?=0.01; Chi?>=23.07, df=8(P=0); 1>=65.32%
Test for overall effect: Z=0.84(P=0.4)
Test for subgroup differences: Chi?=3.91, df=1 (P=0.14), 1>=48.85%
Favours health checks 02 0.5 1 2 5 Favours control
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Analysis 1.40. Comparison 1 Health checks versus control, Outcome 40 Fatal and non-fatal ischaemic heart disease.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl

Géteborg 1970 0 0 -0(0.041) + 29.06% 0.99[0.91,1.07]
WHO 1971 0 0 -0.1(0.059) "{ 15% 0.9[0.8,1.01]
DanMONICA 1982 0 0 -0(0.039) + 32.8% 0.99[0.92,1.07]
Inter99 1999 0 0 0(0.047) +‘ 23.15% 1.03[0.94,1.13]

|
Total (95% CI) * 100% 0.98[0.94,1.03]
Heterogeneity: Tau?=0; Chi*=3.36, df=3(P=0.34); 1?=10.59% ‘
Test for overall effect: Z=0.65(P=0.51) ‘ ‘ ‘ ‘ ‘

Favours health checks 02 0.5 1 2 5 Favours control

Analysis 1.41. Comparison 1 Health checks versus control, Outcome 41 Fatal and non-fatal stroke.

Study or subgroup Health Control log[Risk Risk Ratio Weight Risk Ratio
checks Ratio]
N N (SE) IV, Random, 95% Cl IV, Random, 95% ClI

Goteborg 1970 0 0 0(0.085) 24.08% 1.01[0.86,1.19]
DanMONICA 1982 0 0 0.1(0.047) ‘. 42.15% 1.14[1.04,1.25]
Inter99 1999 0 0 -0(0.062) + 33.77% 0.98[0.87,1.11]
Total (95% CI) # 100% 1.05[0.95,1.17]
Heterogeneity: Tau?=0; Chi*=4.28, df=2(P=0.12); 1?=53.26% ‘

Test for overall effect: Z=0.96(P=0.34) ‘

Favours health checks 0.2 0.5 1 2 5 Favours control
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ADDITIONAL TABLES
Table 1. Overview of tests used in the trials

Blood Cho- Height Risk Elec- Bio- History Spirom- Urine Dia- Clini- Vision  Cancer
pres- les- and score trocar- chem- etry analy- Dbetes calex- andf/or screening
sure terol weight dio- istry ses amina- hear-
gram panel tion ing
Goteborg X X X X X Current symptoms, per- X Fasting x X Chest X-ray
1963 sonal and family history blood
sugar
Kaiser Per- X Proba-  x X X Current symptoms, per-  x X X X Chest X-ray,
manente bly sonal and family history mammogra-
1965 phy, pelvic
exam, sig-
moidoscopy
South-East X Proba-  x X X Current symptoms, per- X X X Chest X-ray,
London bly sonal history faecal oc-
1967 cult blood
Malmo6 1969  x X X X Haema- Interview and question-  x X X Chest X-ray
tocrit, naire, not specified
triglyc-
erides,
choles-
terol
Northum- ? ? ? ? ? ? Current symptoms ? ? ? ? ? ?
berland
1969
Stockholm X Proba- X X Current symptoms, per- X X
1969 bly sonal history
Goteborg X X X X Family history
1970
WHO 1971 X X X Current symptoms
Salt Lake X X X X X X X Chest X-ray,
City 1972 mammogra-
phy, cervical
smear
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Table 1. Overview of tests used in the trials (continued)

DanMONICA  x X X X Current symptoms, per-  Peak X Not explicit,
1982 sonal and family history ~ flow but abdom-
inal ultra-
sound done
Mankato X X X
1982
OXCHECK X X X Personal and family his-
1989 tory
Family X X X Dundee Personal and family his- Ran-
Heart 1990 tory dom
cap-
illary
glu-
cose
Ebeltoft X X X Anggaard x X X Non-
1992 fasting
blood
glu-
cose
Inter99 1999  x X X PRE- X X Oral
CARD glu-
cose
toler-
ance
test

Not all screening tests used are shown; see Characteristics of included studies for full details. The Kaiser Permanente 1965, South-East London 1967, and Stockholm 1969 trials

did not specify the contents of their biochemical screening. It seems unlikely that cholesterol was not included.
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Table 2. Overview of mortality

Deaths in inter- Participants in Deaths in con- Participants in
vention group intervention trol group control group
group
Total mortality
Goteborg 1963 146 1010 306 1956
Kaiser Permanente 1965 585 5138 643 5536
South-East London 1967 196 3292 169 3132
Stockholm 19697 492 3064 2503 29122
Malmo 1969 49 809 60 804
Goteborg 1970 1293 10004 2636 20018
WHO 1971b 1325 30489 1186 26971
OXCHECK 1989 205 8307 54 2783
Ebeltoft 1992 49 2030 43 1434
Inter99 1999¢ 595 11629 2568 47987
DanMONICA 1982d 2033 4789 4399 12994
Cancer mortality
Goteborg 1963 35 1010 73 1956
Kaiser Permanente 1965 173 5138 190 5536
South-East London 1967 50 3292 47 3132
Stockholm 19697 144 3064 757 29122
Malmo 1969 17 809 9 804
Goteborg 1970 315 10004 728 20018
WHO 1971 564 23358 456 20957
OXCHECK 1989 82 8307 23 2783
Cardiovascular mortality
Goteborg 1963 74 1010 132 1956
Kaiser Permanente 1965 240 5138 256 5536
South-East London 1967 84 3292 52 3132
Stockholm 19697 206 3064 947 29122
General health checks in adults for reducing morbidity and mortality from disease (Review) 96
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Table 2. Overview of mortality (continued)

Malmo 1969 14 809 33 804
Goteborg 1970 526 10004 1077 20018
WHO 1971b 428 30489 398 26971
OXCHECK 1989 83 8307 17 2783
DanMONICA 1982d 583 4798 1087 12994

aSkewed randomisation in age and needs strata, giving unbalanced baselines.

bWe used a published effect estimate that took the matched pair cluster randomisation into account
cSkewed randomisation in age and gender strata, giving unbalanced baselines.

dSkewed randomisation in age and gender strata, giving unbalanced baselines.

APPENDICES

Appendix 1. Search strategies
Medline (Ovid)

Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE and Versions(R)
1946 to January 24,2018

No. Search terms Results

1 physical examination/ and ((annual or gp or periodic or yearly or routine).ti. 2518
or ((primary adj2 (care or healthcare)) or primary health* or general practition-
er? or general practice or family doctor? or family practice? or family physi-
cian?).ti,ab.)

2 (health check* or healthcheck* or annual physical? or annual medical or med- 1250
ical check* or primary care check* or wellness check* or well care or wellcare
or well woman or well visit?).ti.

3 ((annual or periodic or regular or routine or yearly) and (check* or health* ex- 1036
am™ or health evaluation? or medical exam™ or physical? exam™* or wellness
check* or gp visit? or physician? visit? or doctor? visit? or office visit?)).ti.

4 ((@annual or yearly) adj2 (medical? or physical?)).ti. 321
5 ((@annual or yearly) and visit?).ti. 85
6 (preventive? and (care check™ or checkup? or check-up? or visit? or exam* or 951

family doctor? or gp or family physician? or general practitioner?)).ti.

7 ((multifactor* or multi-factor*) adj5 prevent®).ti,ab. 587
8 (multiphasic adj2 (screening or test* or check*)).ti,ab. 591
9 comprehensive health test.ti,ab. 1
10 general health screening.ti,ab. 123
General health checks in adults for reducing morbidity and mortality from disease (Review) 97
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(Continued)
11 multiphasic screening/ 1082
12 ((diet or smoking or exercise or lifestyle or weight reduction or physical ac- 6239
tivity) and (screen* or check?) and (prevention or preventive or preventa-
tive)).ti,ab,hw.
13 or/1-12 13270
14 mass screening/ 92462
15 ((general or prevent* or systematic or annual or yearly or periodic or regularor 43412
routine) adj5 (screen* or check? or checkup? or check-up?)).ti,ab.
16 (health check* or health screen*).ti,ab. 8610
17 or/14-16 131434
18 exp primary health care/ 133960
19 family practice/ 63685
20 physicians, primary care/ 2461
21 general practice/ 11224
22 physicians, family/ 15722
23 general practitioners/ 5889
24 exp outpatient clinics, hospital/ 16432
25 ambulatory care/ 39769
26 exp ambulatory care facilities/ 50872
27 exp community health services/ 275718
28 exp community health centers/ 11479
29 ((primary or communit*) adj5 (care or health*)).ti,ab. 199287
30 (family practi* or family doctor* or family physician* or gp* or general prac- 232557
ti*).ti,ab.
31 ((outpatient? or ambulatory) adj2 (care or healthcare or clinic? or service? or 51853
facilit*)).ti,ab.
32 or/18-31 840499
33 17 and 32 21387
34 130r33 33148
35 exp randomized controlled trial/ 452334
36 controlled clinical trial.pt. 92108

General health checks in adults for reducing morbidity and mortality from disease (Review)
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37 randomi#ed.ti,ab. 515152
38 placebo.ab. 185896
39 randomly.ti,ab. 284700
40 Clinical Trials as topic.sh. 182333
41 trial.ti. 176954
42 or/35-41 1165471
43 exp animals/ not humans/ 4418500
44 42 not 43 1074971
45 34 and 44 3608
46 (2012* or 2013* or 2014* or 2015* or 2016* or 2017* or 2018*).dc,dp,ed,ep,yr. 7162115
47 45 and 46 1380
Embase (Ovid)
Embase <1974 to 2018 January 30>
No. Search terms Results
1 physical examination/ and ((annual or gp or periodic or yearly or routine).ti. 4493
or ((primary adj2 (care or healthcare)) or primary health* or general practition-
er? or general practice or family doctor? or family practice? or family physi-
cian?).ti,ab.)
2 (health check* or healthcheck* or annual physical? or annual medical or med- 1573
ical check* or primary care check* or wellness check* or well care or wellcare
or well woman or well visit?).ti.
3 ((@annual or periodic or regular or routine or yearly) and (check* or health* ex- 1059
am* or health evaluation? or medical exam* or physical? exam* or wellness
check* or gp visit? or physician? visit? or doctor? visit? or office visit?)).ti.
4 ((annual or yearly) adj2 (medical? or physical?)).ti. 268
5 ((annual or yearly) and visit?).ti. 120
6 (preventive? and (care check* or checkup? or check-up? or visit? or exam* or 957
family doctor? or gp or family physician? or general practitioner?)).ti.
7 ((multifactor* or multi-factor*) adj5 prevent*).ti,ab. 731
8 (multiphasic adj2 (screening or test* or check*)).ti,ab. 676
9 comprehensive health test.ti,ab. 2
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(Continued)
10 general health screening.ti,ab. 174
11 multiphasic screening/ 15
12 ((diet or smoking or exercise or lifestyle or weight reduction or physical ac- 12703
tivity) and (screen* or check?) and (prevention or preventive or preventa-
tive)).ti,ab,hw.
13 or/1-12 21730
14 mass screening/ 53764
15 ((general or prevent* or systematic or annual or yearly or periodic or regularor 61653
routine) adj5 (screen* or check? or checkup? or check-up?)).ti,ab.
16 (health check* or health screen*).ti,ab. 11760
17 or/14-16 116488
18 exp primary health care/ 142065
19 general practice/ 77361
20 general practitioner/ 83925
21 outpatient department/ 55726
22 outpatient care/ 30596
23 ambulatory care/ 34813
24 community care/ 54643
25 ((primary or communit*) adj5 (care or health*)).ti,ab. 252747
26 (family practi* or family doctor* or family physician* or gp* or general prac- 295621
ti*).ti,ab.
27 ((outpatient? or ambulatory) adj2 (care or healthcare or clinic? or service? or 79745
facilit*)).ti,ab.
28 or/18-27 777786
29 17 and 28 14822
30 130r29 35019
31 random™*.ti,ab. 1261286
32 factorial*.ti,ab. 31877
33 (crossover* or cross over®).ti,ab. 91823
34 ((doubl* or singl*) adj blind*).ti,ab. 204152
35 (assign™ or allocat™ or volunteer™ or placebo*).ti,ab. 881486
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(Continued)
36 crossover procedure/ 54107
37 single blind procedure/ 30231
38 randomized controlled trial/ 485121
39 double blind procedure/ 145706
40 or/31-39 1952647
41 exp animal/ not human/ 4784380
42 40 not 41 1757385
43 30and 42 4929
44 limit 43 to yr="2012 -Current" 2164
The Cochrane Library (Wiley)
No. Search terms Results
#1 [mh "physical examination"] and ((annual or gp or periodic or yearly or rou- 1581
tine):ti or ((primary near/2 (care or healthcare)) or primary next health* or gen-
eral next practitioner? or general next practice or family next doctor? or family
next practice? or family next physician?):ti,ab)
#2 (health next check™ or healthcheck* or annual next physical? or annual next 67
medical or medical next check* or primary next care next check* or wellness
next check® or well next care or wellcare or well next woman or well next vis-
it?):ti
#3 ((@annual or periodic or regular or routine or yearly) and (check” or health* next 33
exam* or health next evaluation? or medical next exam* or physical? next ex-
am* or wellness next check” or gp next visit? or physician? next visit? or doc-
tor? next visit? or office next visit?)):ti
#4 ((annual or yearly) near/2 (medical? or physical?)):ti,ab 0
#5 ((annual or yearly) and visit?):ti 1
#6 (preventive? and (care next check* or checkup? or check-up? or visit? orexam* 0
or family doctor? or gp or family next physician? or general next practition-
er?)):ti
#7 ((multifactor* or multi-factor*) near/5 prevent*):ti,ab 170
#8 (multiphasic near/2 (screening or test* or check*)):ti,ab 19
#9 comprehensive health test:ti,ab 1
#10 general health screening:ti,ab 11
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(Continued)
#11 [mh "multiphasic screening"] 16
#12 ((diet or smoking or exercise or lifestyle or weight next reduction or physical 920
next activity) and (screen* or check?) and (prevention or preventive or preven-
tative)):ti,ab,kw
#13 {or #1-#12} 2737
#14 [mh "mass screening"] 5774
#15 ((general or prevent* or systematic or annual or yearly or periodic or regularor 2866
routine) near/5 (screen* or check? or checkup? or check-up?)):ti,ab
#16 (health next check* or health next screen*):ti,ab 464
#17 {or #14-#16} 8202
#18 [mh "primary health care"] 7246
#19 [mh "family practice"] 2209
#20 [mh "physicians, primary care"] 142
#21 [mh "general practice"] 2616
#22 [mh "physicians, family"] 486
#23 [mh "general practitioners"] 210
#24 [mh "outpatient clinics, hospital"] 712
#25 [mh "ambulatory care"] 3877
#26 [mh "ambulatory care facilities"] 1943
#27 [mh "community health services"] 13670
#28 [mh "community health centers"] 589
#29 ((primary or communit*) near/5 (care or health*)):ti,ab 22011
#30 (family next practi* or family next doctor* or family next physician* or gp* or 13034
general next practi*):ti,ab
#31 ((outpatient? or ambulatory) near/2 (care or healthcare or clinic? or service? or 815
facilit*)):ti,ab
#32 {or #18-#31} 49879
#33 #17 and #32 1960
#34 #13 or #33 4494
#35 #13 or #33 Publication Year from 2012 to 2018 1890
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CINAHL (Ebsco)
No. Search terms Results
S1 (MH "Physical Examination+") AND ( Tl ((annual or gp or periodic or yearly or 508
routine) )
S2 (MH "Physical Examination+") AND ( Tl ((primary N2 (care or healthcare) or pri- 1,527
mary health* or general practitioner? or general practice or family doctor? or
family practice? or family physician?)) or AB ((primary N2 (care or healthcare)
or primary health* or general practitioner? or general practice or family doc-
tor? or family practice? or family physician?)))
S3 Tl (health check* or healthcheck* or annual physical? or annual medical or 1,615
medical check™ or primary care check* or wellness check* or well care or well-
care or well woman or well visit?)
S4 Tl ((annual or periodic or regular or routine or yearly) and (check* or health* 255
exam™ or health evaluation? or medical exam™ or physical? exam* or wellness
check* or gp visit? or physician? visit? or doctor? visit? or office visit?))
S5 Tl ((@annual or yearly) N2 (medical? or physical?)) 11
S6 Tl ((@annual or yearly) and visit?) 48
S7 Tl (preventive? and (care check™ or checkup? or check-up? or visit? orexam*or 0
family doctor? or gp or family physician? or general practitioner?))
S8 Tl (preventive? and (care check* or checkup? or check-up? or visit? orexam*or 289
family doctor? or gp or family physician? or general practitioner?))
S9 Tl ((multifactor* or multi-factor*) N5 prevent*) OR AB ((multifactor* or mul- 156
ti-factor*) N5 prevent*)
S10 TI ((multiphasic N2 (screening or test* or check*)) OR comprehensive health 168
test OR general health screening) OR AB ((multiphasic N2 (screening or test* or
check*)) OR comprehensive health test OR general health screening)
S11 ((diet or smoking or exercise or lifestyle or weight reduction or physical activi- 3,001
ty) and (screen* or check?) and (prevention or preventive or preventative))
S12 S10ORS20ORS30ORS40RS50RS60RS70ORS80RS90RS100RS11 7,146
S13 (MH "Health Screening+") 52,249
S14 Tl (health check* or health screen*) OR AB (health check* or health screen*) 7,223
S15 Tl ((general or prevent* or systematic or annual or yearly or periodic or regular 8,842
or routine) N5 (screen* or check? or checkup? or check-up?)) OR AB ((general
or prevent* or systematic or annual or yearly or periodic or regular or routine)
N5 (screen* or check? or checkup? or check-up?))
S16 S130RS14 ORS15 61,281
S17 MH "Primary Health Care" 36,902
S18 MH "Family Practice" 12,753
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(Continued)
S19 MH "Physicians, Family" 10,177
S20 MH "Outpatient Service" 4,345
S21 MH "Ambulatory Care Facilities+" 9,942
S22 MH "Ambulatory Care" 7,041
S23 MH "Ambulatory Care Nursing" 1,170
S24 MH "Community Health Centers+" 3,645
S25 MH "Community Health Nursing+" 24,267
S26 MH "Community Health Services+" 273,950
S27 Tl ((primary or communit*) N5 (care or health*)) OR AB ((primary or commu- 82,561
nit*) N5 (care or health*))
S28 TI (family practi* or family doctor* or family physician* or gp* or general prac- 35,041
ti*) OR AB (family practi* or family doctor* or family physician* or gp* or gener-
al practi*)
S29 Tl ((outpatient? or ambulatory) N2 (care or healthcare or clinic? or service? or 4,183
facilit*)) OR AB ((outpatient? or ambulatory) N2 (care or healthcare or clinic? or
service? or facilit*))
S30 S17 ORS18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR 392,346
S27 OR S28 OR S29
S31 S16 AND S30 53,111
S32 S16 OR S32 61,312
S33 PT randomized controlled trial 41,291
S34 PT clinical trial 55,646
S35 Tl (randomis* or randomiz* or randomly) OR AB ( randomis* or randomiz* or 138,840
randomly)
S36 (MH "Clinical Trials+") 153,724
S37 (MH "Random Assignment") 36,457
S38 S33 OR S34 OR S35 OR S36 OR S37 228,146
S39 S32 AND S38 4,442
S40 S39 Limiters - Published Date: 20120101-20181231; Exclude MEDLINE records 409

Clinicaltrials.gov
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Search terms Results

"health check" OR "health checks" OR "check ups" OR "check up" OR "checkups" OR "checkup"

Limits: Interventional Studies | Adult, Senior | First posted from 01/01/2012 to 01/31/2018 79

WHO ICTRP

Search not limited by date as this is not possible on the ICTRP interface

Search terms Results
health check* 96
checkup” 57
check up* 30
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Appendix 2. GRADE evidence profiles

Certainty assessment Summary of findings Impor-

tance

Ne of Study Risk of Incon- Indirect- Impreci- Other Ne of participants Effect Certain-

studies design bias sistency ness sion consid- ty

erations  Health Usual Relative Absolute
checks care (95% ClI) (95% ClI)

Total mortality (follow-up: range 4 years to 30 years)

11 Ran- Notseri-  Notseri- Notseri- Notseri- None RR1.00 0 fewer per 1.000 [Tt Critical
domised ous ous ous ous (0.97 to (from 3 fewerto 3 High
trials 1.03) more)

Cancer mortality (follow-up: range 4 years to 22 years)

8 Ran- Notseri-  Notseri- Notseri- Notseri- None RR1.01 0 fewer per 1.000 DDDPD Critical
domised ous ous ous ous (0.92to (from 2 fewer to 3 High
trials 1.12) more)

Cardiovascular mortality (follow-up: range 4 years to 22 years)

9 Ran- Not seri-  Serious Notseri-  Notseri- None RR 1.05 2 more per 1.000 DDDO Critical
domised ous ous ous (0.94 to (from 4 fewer to 3 Moder-
trials 1.16) more) ate

Fatal and non-fatal ischaemic heart disease (follow-up: range 5 years to 30 years)

4 Ran- Notseri-  Notseri- Notseri- Notseri- None RR0.98 1 fewer per 1.000 [erle ) Impor-
domised ous ous ous ous (0.94 to (from 1 fewerto 1few-  High tant
trials 1.03) er)

Fatal and non-fatal stroke (follow-up: range 10 years to 30 years)

3 Ran- Not seri-  Serious Notseri-  Notseri- None RR 1.07 3 more per 1.000 BDPO Impor-
domised ous ous ous (1.00to (from 0 fewer to 5 Moder- tant
trials 1.14) more) ate
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FEEDBACK

Feedback from Verbeek et al, 8 November 2012
Summary

We would like to compliment Krogsbegll and colleagues for their rigorous review of general health checks for preventing morbidity and
mortality in adults.

Since health checks are important in occupational settings we were very interested in the content and findings of this review.

From our appraisal, we felt that there were four items that appear contradictory. We would like to bring these to your attention as they
could potentially alter the conclusions of the review.

1. Whatisthe outcome of interest?

Thetitle and the objective stated in the review suggest that the relevant outcomes of interest are patient morbidity and mortality. However,
when describing the criteria for considering studies in the review, the authors only describe mortality as their primary outcome of interest.
Consequentially, it would appear that studies that looked only at morbidity were left out of the selection process. We believe that morbidity
is equally important. Restricting the scope of the review by having mortality as the only relevant outcome for patients (despite stating
otherwise) is not realistic. There is evidence that we, as healthy persons, are fond of health checks even when we know that the findings
cannot be used to improve our health. (Oboler 2002, Schwartz 2004)[JW1]

2. Should non-randomised studies be excluded?

The authors state that non-randomised studies are too prone to bias to be included in this review. However, in the risk of bias assessment,
selection bias is not deemed plausible in spite of total lack of randomization and allocation concealment in many studies. In our view, this
does not justify the exclusion of non-randomised studies because this would be exactly the bias that you would expect from these studies.
Including non-randomised studies would certainly have increased the number of included studies and could have possibly affected the
conclusions as well. In any case, it would have been helpful to have a definition of a randomized study because this is not self-evident.

3. Isthe quality of the evidence high?

The quality of evidence is rated as high based on the lack of selection bias in the included studies. The rating of high quality evidence
means that it is very unlikely that future studies will change this result. However, in the conclusions, the authors state that the results of an
ongoing study should be waited before final conclusions can be drawn. Given the uncertainty surrounding many of the older studies, we
believe that this conclusion is justified and as such that the quality of the review evidence cannot be rated as high. Moreover, we wondered
why the authors did not address publication bias. From the two studies that did not report their results in any form, it can be inferred that
this must be a major factor. We believe consideration of these factors reduce the quality of the evidence to a lower level.

4. Should health checks only be carried out as part of an RCT?

The authors recommend that general health checks should only be evaluated as part of an RCT. We thought that Cochrane Reviews in
general would not make recommendation to use or not use a certain health care intervention as the applicability of the evidence can vary
in different settings. As the review did not find any harms, we don't see a reason why there should be a recommendation against the use
of health checks.

References
Schwartz LM, Woloshin S, Fowler FJ Jr, Welch HG. Enthusiasm for cancer screening in the United States. JAMA. 2004 Jan 7;291(1):71-8.
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We agree with the conflict of interest statement below:

We certify that I have no affiliations with or involvement in any organization or entity with a financial interest in the subject matter of my
feedback.

Reply

We would like to thank Jos Verbeek, Sharea ljaz, Jani Ruotsalainen, and Christina Mischke for their comments and interest in our review.

1. The feedback authors write that we excluded trials that reported on morbidity and not on mortality. This is not correct. Indeed, we
included and analysed several trials which did not report on mortality. Fourteen of the 16 included trials presented data on one or more
of our pre-specified outcomes and 9 of these had mortality data. We collected and presented data on morbidity from all trials under the
heading ‘Morbidity’ in the results section. However, results on this outcome were surprisingly scarce and not reported in all trials.
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Contrary to what Verbeek et al. seem to believe, we did not include trials with a ‘total lack of randomisation’. As we explain in the ‘risk
of bias’ section, we rated trials as ‘low risk’ if they used a predictable sequence, such as date of birth, when the process used was likely
to yield comparable groups and when all participants were allocated at once. Using such randomisation methods is acceptable if strictly
implemented, which they often are in screening trials. The situation is very different from usual clinical trials where a clinician enrols one
patient at a time, because of the predictability of the sequence, which can lead to severe bias. However, when all participants are allocated
at the same time and before they are contacted, this concern doesn't exist.

We did note that some of the trials we included were not described as randomised trials, despite being experiments allocating participants
to an intervention and a control arm through an unbiased process that can be considered random allocation. This oversight on part of the
study authors makes these studies difficult to find; indeed some of them have been cited astonishingly little.

Verbeek et al. suggest that we should have included observational studies in the review. Cochrane reviews should not include non-
randomised studies in an area where randomised trials are feasible, and where the expected beneficial effects are small, because
observational studies are too bias-prone. A possible exception applies to harms, where less stringent criteria could be applied, and we will
consider doing this in an update.

2. We assume that Verbeek et al. refer to the GRADE scores used in our summary of findings table when they argue that uncertainty about
the results of future trials means that we should downgrade the currently available evidence from a “high” rating. They write: “However,
in the conclusions, the authors state that the results of an ongoing study should be awaited before final conclusions can be drawn”.

This is not correct. We wrote that if the Inter99 trial (a recent trial that will soon report results) also shows no effect, then there is no reason
to do further trials. This statement was about future research and did not relate to our conclusion about implications for practice. We
concluded that systematic health checks for general adult populations are not supported by the available evidence, based on the simple
fact that we could not find beneficial effects. We have no reason to believe that this would be different in trials performed today, as there
was no indication of an effect in newer trials. We explain this in detail in the discussion section of the review. Furthermore, we have been
informed that the Inter99 trial did not find beneficial effects of health checks either.

We agree with Verbeek et al. that publication bias is important, and we highlighted this by including and describing eligible trials with
missing data. Verbeek et al. suggest that publication bias increases the uncertainty surrounding our results, but publication bias almost
always favours the studied intervention. It is highly unlikely that the two trials in question did not publish results because they showed
beneficial effects.

3. Verbeek et al. do not agree with our conclusions. The ‘Implications for practice’ section consists of three sentences. The first sentence
states that our results do not support the use of general health checks outside the context of randomised trials, which is a simple fact and
not a recommendation. The second sentence cautiously highlights that our results do not apply to opportunistic screening. The last clause
in the third sentence emphasises that private suppliers of health checks do so without support from the best available evidence; this is
also a statement of fact and not a recommendation.

In the third sentence, we write that ‘public healthcare initiatives to systematically offer general health checks should be resisted’. This is the
logical implication of the available evidence since few would disagree that screening programmes should be based on trial evidence of a
favourable balance between benefits and harms. We present strong evidence that there is little or no benefit, and some evidence of harm.

Verbeek et al. state that we did not find evidence of harms, but harms were infrequently studied which is a very different thing. This should
not lead to a conclusion that harms were absent or infrequent, but should lead to concern about our lack of knowledge about the harms. We
did find evidence of more diagnoses, and when we have strong evidence that benefits are very small or absent, these diagnoses represent
over-diagnosis. This may lead to overtreatment and in fact, we found an increased use of antihypertensives in some trials. Important
potentially harmful outcomes were not reported at all, such as the number of follow-up tests (some of which are invasive), the amount of
surgery used, and measures of psychological distress at short or intermediate follow-up.

The harms of labelling were poorly elucidated in the trials. Some observational studies have found important harmful effects. A 1984 study
of Canadian steel workers showed that those labelled as patients with hypertension through screening had increased absenteeism from
work and suffered a decline in marital adjustment, and in the fifth year after screening they earned $1093 less than colleagues who five
years earlier had comparable wages (Johnston 1984) This effect on income was seen even in those who did not take their antihypertensive
drug. Another study found important detrimental effects of antihypertensives on quality of life when asking the patients' spouses (Jachuk
1982). It is possible that some of the harms of labelling and treatment of elevated risk factors may be difficult to detect unless specifically
looked for, as was the case with muscle problems and fatigue from statin treatment (Golomb 2012). We have started a study of the harms
caused by health checks as reported in observational studies.
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WHAT'S NEW

Date Event Description

31 January 2018 New search has been performed This is the first update of the Cochrane Review published in 2012.
We conducted a new search and updated other content.

31 January 2018 New citation required but conclusions We identified one new trial and included mortality data from one
have not changed already included trial.

CONTRIBUTIONS OF AUTHORS

PCG initiated the project, LTK drafted the protocol and KJJ and PCG provided comments. LTK and KJJ screened titles and abstracts
and made decisions about inclusion of trials. LTK and KJJ extracted data, LTK analysed data and drafted the review, and KJJ and PCG
contributed to the revisions. In the first version of the review, Christian Grenhgj Larsen participated in screening and inclusion of trials,
and commented on the manuscript.
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Internal sources
« Nordic Cochrane Centre, Denmark.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We originally expected to include trials of geriatric screening but found that the intervention in most of these differed too much from our
perception of what constitutes a health check. The actual medical screening was usually a minor component in a complex intervention
involving other important interventions, for example, screening for functional status; social, financial or legal needs; or home safety; or
interventions such as specialist revision of individual medication or falls prevention. Consequently, it would not be possible to isolate
the effect of the screening and we therefore chose not to include trials that were described as targeting an elderly population or that
only included people over 65 years of age. Complex interventions directed at elderly people, including geriatric assessments, have been
reviewed by Beswick and colleagues (Beswick 2008).
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In the first version of the review, Christian Grenhgj Larsen was a co-author.

We have changed the wording of the outcome "Patient worry" to "worry", because the review deals with general populations and not only
patients.

We added results on fatal and non-fatal ischaemic heart disease and stroke to the summary of findings table, as they were the most
important secondary results.

INDEX TERMS

Medical Subject Headings (MeSH)

*Diagnosis; *Primary Prevention; Cause of Death; Disease; Health Promotion [methods]; Morbidity; Randomized Controlled Trials as
Topic

MeSH check words

Adult; Humans
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