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Effectiveness of general practice-based

health checks:

a systematic review and meta-analysis

Abstract

Background
A recent review concluded that general health
checks fail to reduce mortality in adults.

Aim

This review focuses on general practice-
based health checks and their effects on both
surrogate and final outcomes.

Design and setting
Systematic search of PubMed, Embase, and the
Cochrane Central Register of Controlled Trials.

Method

Relevant data were extracted from randomised
trials comparing the health outcomes of general
practice-based health checks versus usual care
in middle-aged populations.

Results

Six trials were included. The end-point
differences between the intervention and
control arms in total cholesterol (TC), systolic
and diastolic blood pressure (SBP, DBP), and
body mass index (BMI) were -0.13 mmol/L (95%
confidence interval [CI] = -0.19 to -0.07), -3.65
mmHg (95% Cl = -6.50 to -0.81), -1.79 mmHg
(95% Cl = -2.93 to -0.64), and -0.45 kg/m? (95%
Cl =-0.66 to -0.24), respectively. The odds of a
patient remaining at ‘high risk” with elevated
TC, SBP, DBP, BMI or continuing smoking were
0.63 (95% Cl = 0.50 to 0.79), 0.59 (95% Cl = 0.28
to 1.23), 0.63 (95% Cl = 0.53 to 0.74), 0.89 (95%
Cl=0.81to0 0.98), and 0.91 (95% Cl = 0.82 to
1.02), respectively. There was little evidence of a
difference in total mortality (OR 1.03, 95% Cl =
0.90 to 1.18). Higher CVD mortality was observed
in the intervention group (OR 1.30, 95% Cl = 1.02
to 1.66).

Conclusion

General practice-based health checks are
associated with statistically significant, albeit
clinically small, improvements in surrogate
outcome control, especially among high-risk
patients. Most studies were not originally
designed to assess mortality.
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INTRODUCTION

As medicine has adopted the principles
of prevention,' screening for preventable
disease has become more common.
A ‘health check’ can be defined as a
comprehensive assessment to detect and
manage risk factors and chronic disease,
most of which are cardiovascular disease-
related. Itis biologically plausible that chronic
disease could be prevented or at least
delayed via early detection and management
of biomedical and lifestyle risk factors, and
there is some evidence that periodic health
evaluations can improve the delivery of
some recommended preventive services.?
General practice-based health checks refer
to those conducted in general practice or its
equivalent and managed by either practice
staff or trained personnel.

A recently published systematic review
by Krogsbgll and colleagues concluded that
general health checks failed to improve total
and disease-specific mortality; and there
was no strong evidence suggesting these
checks would reduce either morbidity or
subsequent medical service use? Their
systematic review found 16 eligible trials, nine
of which were included in the meta-analysis.
Year of publication ranged from the 1960s
to the 2000s, and the included studies were
conducted in different settings. To interpret
the results, it is important to understand the
differences between studies conducted in
different eras. Generally, studies conducted
in the 1960s focused solely on detection;
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few considered subsequent interventions
and most used mortality, morbidity, and
medical service use as primary outcomes.
In the 1970s, studies started to consider
how to manage detected risk factors. From
the 1980s onwards, the focus shifted from
screening to screening plus intervention.
These changes would potentially enhance
the effects of the health checks.

In Krogsbgll's systematic review five trials
were practice-based, 10 were conducted in
the community, and one was workplace-
based. However, none of the subgroup
analyses differentiated the study setting. Nor
did the review examine surrogate outcomes
(for example, total cholesterol levels, blood
pressure, body mass index and smoking
status). The authors argued that surrogate
outcomes have unreliable effects on
morbidity and mortality and their use might
conceal harmful effects of the health check.
Furthermore, the sustainability of surrogate
outcome changes was questionable.?

Although it is true that there are
disadvantages with the use of surrogate
outcomes as mentioned above, especially
when they are used as sole measures in
clinical trials,4 most identified surrogate
outcomes used in health check studies are
validated risk factors for chronic disease.®
Lifestyle and pharmaceutically managing
such risk factors should reduce the risk
of developing a chronic disease or its
complications. Moreover, as health checks
target common risk factors, such as blood

School of Population Health, The University of
Adelaide, Adelaide 5005, Australia.

E-mail: nigel.stocks(dadelaide.edu.au
Submitted: 11 July 2013; Editor’s response:

7 August 2013; final acceptance:

17 September 2013.

©British Journal of General Practice

This is the full-length article (published online
30 Dec 2013) of an abridged version published
in print. Cite this article as: Br J Gen Pract 2014;
DOI: 10.3399/bjgp14X676456

e47 | British Journal of General Practice, January 2014



How this fits in

The value of a general health check has
been questioned following the publication
of a systematic review by Krogsbgll et al.
However, they did not differentiate between
health checks conducted in general
practice and those undertaken in other
community settings or the workplace. The
present authors consider that general
practice, by offering comprehensive and
ongoing care, could improve health check
outcomes, particularly for established
chronic disease risk factors. Using
standard meta-analysis it was found that
general practice-based health check
studies report slightly better results for
surrogate outcomes than do non-practice
based studies. However, when meta-
regression was used the differences were
non-significant; this may be because there
were only a small number of studies. No
differences were found in total mortality,
but all the general practice-based studies
were not originally designed to assess this
outcome.

pressure, serum lipids, and lifestyles, the risk
of adverse outcomes from the check itself is
fairly low. In addition, evidence suggests no
short- or long-term adverse psychological
effects on patients after their health check.68

The present authors consider that the
cumulative death rate alone is not sufficient
to fully capture the impact of a health check
on patients. Morbidity and quality of life
should also be assessed. So far, there is
limited evidence for morbidity outcomes
in health check studies because of the
requirement for large sample sizes and
longer follow-up periods. On the other hand,
surrogate outcomes can easily be measured
and compared. Therefore, they are widely
used in routine medical practice and clinical
research to predict a patient’s prognosis and
as indicators of quality health care.? Given the
established associations between surrogate
outcomes and morbidity, they should be
considered to be good substitute indicators
for morbidity.

New health check programmes have been
proposed or initiated in the Netherlands,
UK, and Australia in recent years. Even
though all target the middle-aged, there
exists considerable variation in recruitment
strategies and the interval between checks.
For instance, whereas the Dutch chose to
target ‘high-risk’ patients, programmes in
the UK and Australia are less selective.
There is a 5-year interval between checks
in the UK, whereas in Australia there is a
one-off 45-49-year-old check. Clearly these

programmes need to be evaluated and
research undertaken to determine if such
differences affect outcomes.

There is also evidence that the impact of
a health check could be improved and be
more sustainable if provided in conjunction
with the patient's routine health care.610
Healthcare providers, such as GPs, who
have ongoing relationships with patients may
be in a better position to deliver preventive
health services, as they tend to have a strong
influence on patient’s health perceptions and
be better able to encourage compliance.™

Therefore, the present systematic review
focuses on the health benefits (surrogate and
final outcomes) of health checks conducted
within general practice. Supplementary
analyses were performed to compare the
effects of study settings.

METHOD

Literature search

Systematic literature searches of PubMed,
Embase, and the Cochrane Central Register
of Controlled Trials were performed in March
2012 (updated in October 2012). Single
citation search of relevant publications
was performed using SCOPUS and Google
Scholar. Only articles in English were
included. No time period restriction was
applied to the search.

Study selection
The pre-specified inclusion criteria were:

Iypes of study: randomised controlled trials
(RCT), cluster RCTs, or pseudo-RCTs.

Participants: middle-aged populations with a
mean age of 35-65 years.

Intervention: general health checks with/
without subsequent intervention protocols;
general practice was involved in the entire
process.

Comparison: no health screening or usual
care.

Outcomes: total mortality, cardiovascular
disease (CVD) mortality, blood pressure,
total cholesterol, body mass index (BMI), and
smoking status.

The titles and abstracts of all records
were reviewed. Full texts were retrieved
for potentially relevant records. Further
eliminations were made if the study
objective was to investigate an intervention
strategy rather than a health check or if
the study did not report relevant outcomes.
Important characteristics of relevant studies
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Figure 1. Study flow diagram.

were summarised by one author and
independently reviewed by two other authors.

Data abstraction

Relevant data were extracted using a self-
developed form. For continuous outcomes,
the mean and variance were collected. For
categorical outcomes, either the number
of events/total in both groups or the
corresponding relative risks with confidence
intervals (Cls) were extracted. From the
cluster RCT, only data that had been adjusted
for clustering effects were used in this meta-
analysis. Published and unpublished data
were collected from relevant systematic
reviews.>!?

Data analysis

Study quality was assessed using the
Cochrane risk of bias tool.”® Studies were
assessed for the following potential biases:
selection, performance, detection, attrition,
reporting, and other potential bias. Each
and every included study was marked with
high, low, or unclear risk of all potential bias
categories. Data synthesis was performed
using the Review Manager 5 software.
Continuous outcomes were analysed using
the inverse variance approach. The mean
difference between two groups with the 95%
Cl was calculated. Dichotomous outcomes
were synthesised using the generic inverse
variance model. Odds ratio (OR] with 95%
Cl were calculated. A random effects model
was applied to all analyses.'* Statistical
heterogeneity was tested using y? tests and

15 additional articles in Krogsbgll's review ‘

PubMed (n = 468)

Embase (n=533)

quantified using /? statistics.”s Substantial
heterogeneity is defined when /2 >85%. Pre-
specified subgroup analyses were applied
to explain the potential heterogeneous
results from meta-analyses. Different
recruitment strategies and the length of
follow-up period were chosen as potential
subgroups, because they were considered
as potential determinants of health check
effects. Publication bias was evaluated using
funnel plots.

Supplementary analysis

To compare the effects of study settings, non-
practice-based studies were identified from
the reference list of Krogsbglls systematic
review. Relevant data were extracted from
these studies to allow for the comparison
of study settings: practice-based versus
non-practice-based  studies. Random
effects meta-regression was applied to test
if the health check effects were statistically
different between the practice- and non-
practice-based studies.

RESULTS

Study identification

Six general practice-based trials were
identified from the search (Figure 1], two
of which were not included in Krogsball's
review.'e”7 The latter two studies met the
inclusion criteria. The Euroaction study was
a cluster RCT investigating the effectiveness
of primary prevention of CVD in general
practice patients aged 50-80 years."® The Ely
study was primarily a diabetes risk screening

‘ Cochrane CENTRAL (n=957) ‘

A4

Records screened
after duplicated
removed (n= 1568)

\

Irrelevant records (n = 1521)

62 full-text articles reporting 35 trials
were assessed for eligibility

28 articles reporting on 18 trials were excluded due to:

(1) Not RCT (one arm study) (n = 5)
ﬁ (2) Investigating intervention rather than health
check (n=22)
(3) Did not report relevant outcomes (n= 1)

v

) 14 articles on 11 trials were non-general
practice-based health check studies

20 articles reporting on 6 trials included
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Random sequence generation (selection bias)

Blinding of participants and personnel (performance bias)

Incomplete outcome data (attrition bias)

BFH 1990

Denmark 1992

° e External validity

Ely 1990

Euroaction 2003

OXCHECK 1989

South-east London 1967

e ° e o e ° Allocation concealment (selection bias)

° o Q Q e Selective reporting (reporting bias)

e ° o o o e Blinding of outcome assessment (detection bias)
e o ° ° e e Baseline comparison

Figure 2. Summary of bias in included studies.

study, but a multiple risk factor screening
strategy was adopted.'”

A supplementary search of the reference
list of Krogsbells review yielded 11 non-
practice-based trials. Three of these studies
reported at least one surrogate outcome.'®-20
Six reported total and CVD mortality.!"-

Table 1. Meta-analysis of surrogate outcomes

Heterogeneity

Outcomes Studies, n Mean difference (95% Cl) P-value 1 %
General practice-based studies

TG 4 -0.13 (-0.19 to -0.07) 0.08 52
SBEEEEE 4 -3.65 (-6.50 to -0.81) <0.001 94
DBp17.26.29:31 4 -1.79 (-2.93 to -0.64) <0.001 88
BM|17.26.29 3 -0.45 (-0.66 to -0.24) 0.79 0
Non-practice-based studies

TCE-2 8 -0.01(-0.07 to 0.04) 0.21 35
SEEESS 3 -0.95(-1.98 t0 0.08) 0.21 37
DIBRE 3 -0.72 (-1.36 to -0.08) 0.16 46
BMI'8 1 -0.10 (-0.69 to 0.49) N/A

BMI = body mass index. DBP = diastolic blood pressure. SBP = systolic blood pressure. TC = total cholesterol.

Study characteristics

Five of the practice-based studies were
RCTs.%% The other was a cluster RCT
randomised at the general practice level.™
Health checks were performed either
by practice staff or trained personnel.
Four of the six trials targeted general
populations.2-2? The other two recruited
high-risk patients and their partners.'¢30
Different interventions were implemented
after the health check. The follow-up period
ranged from 1 to 10 years.

Quality assessment

The risk of bias varied between the included
trials (Figure 2. Important issues were lack
of blinding and loss to follow-up. Blinding of
patients and practice staff was impossible;
however, potential performance bias could
affect the results in either direction. Loss to
follow-up was the main limitation of studies
assessing surrogate outcome differences.
However, comparisons of patients who
returned for the final check with those who
did not return suggested no significant
differences between most investigated
outcomes at the initial assessment.’
Therefore, the direction and magnitude of
any attrition bias remains uncertain. Finally,
even though studies were conducted among
patients who had agreed to participate,
patients who refused to participate did not
appear to be significantly different from
those participants in terms of general health
status and health awareness.®2%

All four studies reporting mortality
demonstrated a bias towards the null
caused by early interventions to the control
group prior to data collection (for example,
health check to the control group prior
to mortality data collection)”%-28 or the
merging of study groups (for example, in
the OXCHECK study, the initial health check
was conducted in 3 consecutive years in the
intervention group).??

Effectiveness of intervention

Meta-analyses on total cholesterol (TCJ,
systolic blood pressure (SBP), diastolic
blood pressure (DBP), and BMI consistently
favoured the health check group, with results
as summarised in Table 1. The analyses for
SBP and DBP were subject to substantial
heterogeneity. However, within each
outcome analysis, the results consistently
favoured the intervention group. Subgroup
analyses based on recruitment strategies
reduced the magnitude of the heterogeneity
of SBP and DBP differences, and the length
of follow-up could explain the heterogeneity
of TC differences. However, meta-regression
was not applicable because of the small
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Table 2. Risk categories

Studies SBP, mmHg DBP, mmHg TC, mmol/L BMI, kg/m?
OXCHECK, 1989 1992% N/A 100 8 30
BFH, 1990 1991% N/A 100 8 30
Denmark, 1992 1997% 140 90 6 27.5
Euroaction, 2003 2006'¢ 140 100 6 30

BMI = body mass index. DBP = diastolic blood pressure. SBP = systolic blood pressure. TC = total cholesterol.

Table 3. Meta-analysis of the odds of patients remaining at high risk

Heterogeneity

Outcomes Studies, n OR (95% Cl) P-value P %
General practice-based studies

O 4 0.63 (0.50 to 0.79) 0.09 50
SBEES 2 0.59(0.28t0 1.23) 0.01 84
DEREEEE 4 0.63 (0.53 t0 0.74) 0.25 26
BM|1626.2351 4 0.89 (0.81t0 0.98) 0.59 0
Smoking!62627.29:31 5 0.91(0.82t01.02) 0.04 58
Total mortality?-? 4 1.03(0.90to 1.18) 0.36 7
CVD mortality?”-% 3 1.30(1.02 to 1.64) 0.34 7
Non-practice-based studies

Smoking'®-2 3 0.94(0.87 to 1.03) 0.34 7
Total mortality'"-?* 6 1.00 (0.93 to 1.08) 0.05 54
CVD mortality'? 6 1.02(0.92to0 1.13) 0.11 /A

BMI = body mass index. CVD = cardiovascular disease. DBP = diastolic blood pressure. SBP = systolic blood

pressure. TC = total cholesterol.

Table 4. Meta-regression with practice and non-practice-based

studies
Studies, n
Outcome Practice-based® Non-practice-based P-value Coefficient (95% CI)
TC 2z Jra 0.056 0.108 (-0.004 to 0.220)
SBP AT Bz 0.213 2.719 (-2.052 to 7.490)
DBP AT Je 0.282 0.968 (-1.035 to 2.971)
BMI B2 2 (e 0.386 0.350 (-1.019 to 1.719)
OR(95% Cl)

Smoking SRz 222 L 0.941 1.006 (0.830 to 1.221
Total mortality (i) @ 0.712 0.967(0.790 to 1.184)
CVD mortality B2z (@2 0.087 0.738(0.513 to 1.062)

BMI = body mass index. CVD = cardiovascular disease. DBP = diastolic blood pressure. SBP = systolic blood

pressure. TC = total cholesterol. ?Base case.

number of included studies.

In addition to the absolute changes, ORs
were used to compare the odds of patients
at high risk in both groups at the end of
the study period. The thresholds of high
risk are listed in Table 2. Meta-analyses
suggested that practice-based health
checks significantly reduced the odds of
patients remaining at high risk (high levels
of TC, DBP, and BMI) compared with usual
care (Table 3). The analysis of high SBP was
heterogeneous because only two studies
were included. No significant difference

was found for smoking status between the
intervention and control groups.

Meta-analyses on total mortality
suggested no differences  between
intervention and control groups. However,
the CVD death rate was significantly higher
in the intervention group (Table 3). This
result contradicted the previous analysis
of surrogate outcome changes. However,
the forest plot suggests that this result was
dominated by the inclusion of the South-
East London study?” (OR 1.54, 95% CI =
1.09 to 2.14). This study, conducted in the
1960s, did not report on surrogate outcome
changes.

Funnel plots of all invested outcomes
suggested no publication bias.

Full details of the search strategies, the
characteristics of included studies, and their
quality assessments, together with forest
plots of the sub-group analyses and the
funnel plots, are available from the authors
on request.

Comparison with non-practice-based
studies

Meta-analyses were performed using
data from the non-practice-based studies.
Except for the differences in mean DBP,
no statistically significant differences were
found in the analyses (Tables 1 and 3). Meta-
regressions were used to test the statistical
differences of health check outcomes
between the practice- and non-practice-
based studies. Besides a borderline
significant difference in mean TC changes (P
=0.06) favouring the practice-based studies,
no other differences were found between
the two sub-groups with regards to the
changes in mean SBP (P=0.21], mean DBP
(P =0.28), mean BMI (P = 0.39), smoking
rates (P = 0.94), total mortality (P = 0.71),
and CVD death rates (P = 0.09) between the
intervention and control groups (Table 4).

DISCUSSION

Summary

The meta-analyses demonstrate that
practice-based health checks are associated
with statistically significant improvements
in surrogate outcomes and significantly
reduced the proportion of patients remaining
at high risk. However, the only study (Ely
study) with long term follow-up (10 years)
did not report any significant differences in
surrogate outcomes. Since this study had
several limitations, further long-term data
are required.” As to the final outcomes,
the comparisons yield an equivalent total
mortality and a higher CVD mortality rate in
the health check group compared to usual
care.
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For the supplementary analysis, none
of the meta-regressions on surrogate or
final outcomes [that is, TC, SBP, DBP, BMI
smoking status and mortality) showed
significant differences between the practice
and non-practice based studies. It is possible
that the regressions did not have sufficient
statistical power because only a limited
number of studies were included in the
analyses (Table 4).

Strengths and limitations

A problem with the design of RCTs for
practice-based health checks is the
impracticality of blinding both participants
and health personnel, which inevitably raises
the possibility of performance and detection
bias (especially for self-reported outcomes).
Second, there are methodological difficulties
in the investigation of surrogate outcomes.*
The interpretation of outcome changes
should be made with caution considering
the loss to follow-up. Third, heterogeneity
could have increased the difficulties with
data interpretation. However, the direction
of study outcomes consistently favoured
the health check. In addition, much of the
heterogeneity could be explained by the
subgroup analyses of recruitment strategy
and length of follow-up. Finally, as only
small numbers of studies were included, the
meta-regression may not have had sufficient
statistical power.

It has also been argued that the degree
of blood pressure change is compatible
with acclimatisation to measurement.®'=®
However, as all health checks were
conducted at the patient’s regular general
practice where they received most of their
healthcare services, the acclimatisation to
measurement” effect should be minimised.
Finally, most included trials were conducted
around the early 1990s, when the population
prevalence of risk factors, the thresholds for
treatment used in clinical guidelines and
the availability of effective pharmacotherapy
were different from those available now.

Comparison with existing literature
The improvements in surrogate outcomes for
the GP studies may reflect the comprehensive
and continuous health care available in this
setting. Arguably general practice is an ideal
setting to bridge the gap between detection
and management allowing intervention
strategies to be implemented by physicians
or practice nurses, to target biomedical risk
factors. 37

Consistent with relevant systematic
reviews, > 12 no differences in total mortality
are found in the review. However, mortality
was not the primary outcome for the majority

of the practice-based studies. All studies were
subject to a bias towards the null because of
contamination of the control group and the
merging of study groups.'®?>#-3" In addition,
the statistical power of the practice-based
studies investigating mortality, especially
disease-specific mortality, is questionable
considering the generally short follow-up
period and the healthy baseline status of the
participants. Other reasons for this finding
may include: 1) The possibility that the
effects on surrogate outcomes might not be
sustainable, especially when several studies
attributed surrogate outcome changes to
lifestyle modification; and 2) the statistically
significant changes in surrogate outcomes
may not be clinically relevant in altering
mortality outcomes for individuals. Evidence
about changes in mortality among high risk
patients is required. However, neither the
British Family Heart nor the Euroaction study
included mortality as study outcomes. ¢’

In contrast to the previous review, a
significant increase in CVD mortality was
found in the health check group. Given
that the analysis suggested no significant
differences in total mortality, potential bias
in the coding of cause of death could not
be excluded. In the health check group,
mortality may have been more likely coded
as CVD-related, because of the increased
diagnosis of CVD and relevant risk factors.
Furthermore, the definitions of CVD death
in the three included studies were different.
While the South-east London study used
the 1957 version of the ICD to identify CVD
mortality, the OXCHECK study only reported
‘coronary heart disease’ death and the Ely
study used the term ‘cardiovascular causes
mortality’. Therefore caution should be
applied to the interpretation of these results.

Implications for research and practice
Overall, the findings of this study not only
demonstrate the positive effects of practice-
based health checks on surrogate risk
factor control, but also differentiate them
from studies performed in other settings.
Although the direction of effects was
consistent across studies and outcomes,
the underlying magnitude of the changes
remains uncertain given the limited number
of existing studies, the divergent study
designs, and differences in the conduct of
the health checks.

Therefore, more evidence is required
before it is possible to determine the
degree of effectiveness of health checks in
general practice and the Ely study'” used
the term ‘cardiovascular causes mortality’.
Therefore, caution should be applied to the
interpretation of these results.
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