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Abstract

Background

Since 2009, all eligible persons in England
have been entitled to an NHS Health Check.
Uncertainty remains about who attends, and
the health-related impacts.

Aim

To review quantitative evidence on coverage
(the proportion of eligible individuals who
attend), uptake (proportion of invitees who
attend), and impact of NHS Health Checks.

Design and setting

A systematic review and quantitative data
synthesis. Included were studies or data
reporting coverage or uptake and studies
reporting any health-related impact that used
an appropriate comparison group or before-
and-after study design.

Method
Eleven databases and additional internet
sources were searched to November 2016.

Results

Twenty-six observational studies and one
additional dataset were included. Since 2013,
45.6% of eligible individuals have received a
health check. Coverage is higher among older
people, those with a family history of coronary
heart disease, those living in the most deprived
areas, and some ethnic minority groups. Just
under half (48.2%) of those invited have taken
up the invitation. Data on uptake and impact
[especially regarding health-related behaviours)
are limited. Uptake is higher in older people
and females, but lower in those living in the
most deprived areas. Attendance is associated
with small increases in disease detection,
decreases in modelled cardiovascular disease
risk, and increased statin and antihypertensive
prescribing.

Conclusion

Published attendance, uptake, and prescribing
rates are all lower than originally anticipated,
and data on impact are limited, with very few
studies reporting the effect of attendance

on health-related behaviours. High-quality
studies comparing matched attendees and
non-attendees and health economic analyses
are required.

Keywords
coverage; general practice; impact; NHS Health
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INTRODUCTION

The NHS Health Check programme was
launched in England in 2009 as part of a
healthcare strategy aimed at empowering
patients and preventing illness’" It offers
everyone aged 40-74 years without pre-
existing cardiovascular disease (CVD),
chronic kidney disease [CKD), type 2 diabetes
(T2DM), or dementia an assessment of their
risk of having or developing such conditions,
and advice about relevant medications
and lifestyle changes every 5years. Since
2013, local authorities have had a statutory
responsibility to offer the programme
to all eligible individuals, with funding
provided by Public Health England (PHE)?
Echoing similar efforts in other countries
to provide preventive health checks?* the
programme is delivered by various providers,
predominantly general practices.

The programme was introduced
simultaneously nationwide without robust
economic evaluation evidence from a
randomised controlled trial (RCT), and with
very limited available evidence on health
check strategies implemented in other
countries.>® However, the Department of
Health modelled the potential long-term
cost-effectiveness of the programme.’” In
that modelling, it was envisaged that all
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those eligible would be invited for an NHS
Health Check during the first 5-year cycle.
Based on evidence from a national breast
screening programme, it was expected that
75% would attend.” Of those attendees with
high cholesterol or CVD risk (10-year risk
>20%), it was hoped that 85% would be
prescribed statins (in 50% of cases, this
was attributed directly to the health check].
Using a time horizon of a lifetime, the
cost-effectiveness of the programme was
predicted in this modelling to be £2866
per quality adjusted life year (QALY) (2015-
2016 prices) ? well within the limit of what
would normally be deemed cost-effective
by the National Institute for Health and Care
Excellence.’

In order to provide up-to-date estimates
of delivery and impact of the NHS Health
Check, the objectives of this study were
to systematically identify and synthesise
available evidence on:

e coverage (the proportion of the eligible
population who have attended an NHS
Health Check] and variation in coverage;

e uptake [the proportion of those invited
who have attended an NHS Health
Check] and variation in uptake; and

e the effect of the programme.
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Figure 1. PRISMA diagram.

How this fits in

Simultaneous nationwide rollout in 2009
of the NHS Health Check programme
was based on some strong assumptions
about the likely impact of the programme.
Almost a decade on, there remains much
uncertainty about who attends and the
overall health benefits. This is the first
systematic review of quantitative data from
the programme. Although the authors
found attendance is much lower than
originally anticipated, attendees cannot be
readily characterised as the ‘worried well
or ‘easiest to reach’.

METHOD

Search strategy and study selection

Full details of the search strategy are
available from the authors on request, and

Existing searches by Public Health England

SEEsE
| S

the study selection process is described in
detail elsewhere.”® Searches included 11
literature databases and additional internet
sources encompassing both peer-reviewed
and grey literature relevant to NHS Health
Checks, published up to November 2016.

Inclusion criteria

Quantitative observational data or analyses
(cross-sectional or longitudinal] that
included people eligible for an NHS Health
Check and reported evidence on coverage
or uptake were included. Impact studies
reporting any health-related outcome that
used an appropriate comparison group
or a before-and-after study design were
also included. Data or analyses relating to
other screening or health check services
that were not NHS Health Checks were
excluded, as were editorials and opinion
pieces.

Data extraction, quality assessment, and
synthesis
Data were extracted independently by three
researchers using forms devised for this
study. Reflecting the wide range of study
designs, data, and methods identified,
existing Critical Appraisal Skills Programme
(CASP) checklists'" were adapted for the
quality assessment of identified studies.
For each objective, the authors grouped
studies according to their design. As the
programme runs in 5-year cycles, where
necessary, the authors adjusted reported
coverage to a standardised measure of
coverage per year per one-fifth of the
total eligible population (which can lead
to coverage exceeding 100% if more than
20% of the eligible population attend in a
given year). The authors categorised the
health-related impact studies into four
groups (disease detection, health related
behaviours, prescribing, and individual risk
factors), and report the results in order of
the degree to which observed differences
between groups can be attributed to NHS
Health Check attendance.

RESULTS

Overview of included studies

The searches identified 18 524 articles. The
authors reviewed 178 full-text articles, and
26 (including five from the grey literature)'2'¢
were deemed relevant (Figure 1). All were
observational studies. Seven used data from
large, routine, consolidated datasets with
nationwide reach’"-% (including the Clinical
Practice Research Datalink [CPRD],"-?
QResearch,?’ and prescribing datal;’ 19
used local data from general practices
(n=17)13142=7 or community settings (n=2)
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Table 1. NHS Health Check: overall coverage

Author, year

Setting and time period

Coverage per one-fifth of the
total eligible population, %

National level

Public Health England® England, 2013-2014 to Q2, 2016-2017 45.6
Artac, 2013% England, 2011-2012 8.1
Chang, 2015'¢ England, 2009-2013 26.7
Robson, 20167 England, 2009-2012 12.8

Regional level
Artac, 2013%

27 (of 31) PCTs in Hammersmith and Fulham,

2008-2009 32.7
2010-2011 20.0
Baker, 2015% 83 (of 85) practices in Gloucestershire, 2011-2012 498
Coffey, 2014 40 (of 47) practices in Salford, 2013-2014 34
Cook, 20167 Not reported, 2013-2014 56.5

Krska, 2015%
Robson, 2015°!

13 (of 55) GP practices in Sefton, North West England, 2011-2012 472
3 PCTs in East London,

2009-2010

2010-2011

2011-2012

2135
60.6
73.4

PCT = primary care trust.

collected in particular geographic areas.'?'
Eleven studies™'”-32-% were assessed as
high quality (further information is available
from the authors on request). In addition to
the 26 included observational studies, data
identified in the additional internet searches
were also extracted from PHE's website.%

Coverage (n=10)

The PHE website included data on national
level coverage during the first 3.5 years of
the current 5-year cycle (2013-2014, when
the NHS Health Check became a statutory
requirement, to second quarter (Q2), 2016-
2017), as well as variation in coverage over
time (per quarter) and by area (at the county
level].® Nine further studies reported data
on coverage (Table 1).131821-24.29-31

Reported coverage. The PHE website
reported coverage of 45.6% for the whole
of England (2013-2014 to Q2, 2016-2017),
ranging from 18.9% in Surrey to 109.2%
in Newham.® Where full-year data were
available, national coverage varied between
48.1% in 2014-2015 to 45.0% in 2015-2016.
Three of the nine published studies used
national-level data from earlier years.'821.22
The reported coverage ranged from 8.1%
(2011-2012)% to 26.7% (2009-2013)."® The
othersixstudies reported data from samples
of general practices, with coverage ranging
from 20.0% (2010-2011 in Hammersmith
and Fulham}®to 73.4% (2011-2012 in East
London)®! (Table 1).

Variation in coverage. Three studies used
multiple regression to identify factors
associated with differences in coverage

between population groups.’®?2  The
findings from these are summarised in
Table 2. Two used patient-level data. Both
showed higher coverage among older
people and those with a family history of
coronary heart disease (CHD). The study
by Artac et al additionally reported higher
coverage among non-smokers, those in the
most deprived tertile, those without CVD
comorbidities, those registered with larger
general practices, and among people from
black and South Asian ethnic groups.” By
contrast, the study by Chang et al found no
significant association between coverage
and deprivation, and a lower coverage
among people from black African and
other black ethnic groups.' The third study
used data from 151 primary care trusts
(PCT), and found those in the most deprived
tertile were significantly more likely to have
attended a health check, but no significant
associations for age, ethnicity, population
size, and other PCT-level measures.?

A further five studies reported coverage
for different population subgroups without
adjustment for covariates.'®?'232730 The two
that used data from large datasets with
nationwide reach during the programme’s
first 4vyears showed higher coverage
among females, older people, and those
living in more deprived areas.'®?'

Uptake (n=12)

The PHE website included data on
national-level uptake (2013-2014 to Q2,
2016-2017), as well as variation in uptake
over time [per quarter] and by area (at
the county level]. Eleven studies reported
uptake and socioeconomic factors
associated with uptake in general practices
(n = 9)142627293032-35 gnd  community-based
settings (n = 2)."21 The study samples were
different from those used in the coverage
studies and generally smaller, ranging from
two* to 40% general practices, incorporating
between 1380% and 50 485% patients.

Reported uptake. Table 3 shows the
reported uptake across the data sources.
The PHE website reported uptake of 48.2%
for the whole of England (2013-2014 to Q2,
2016-2017), ranging from 20.1% in East
Riding of Yorkshire to 100% in Leicester.
Where full-year data were available,
national uptake varied between 47.9% in
2015-2016t0 49.0% in 2013-2014. Uptake in
the general practice studies (n=9) ranged
from 27% (four practices in the East of
England* to 52.9% (13 practices in North
West England).® Uptake in the community
settings was 45.9% (a football ground)' and
71.8% (a mental healthcare unit).”?
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Variation in upltake. Five studies reported
associations between patient characteristics
and the Llikelihood of attending, using
multivariable regression (Table 3).142627.3435
These consistently showed that the odds of
taking up an invitation increased significantly
with age and lower deprivation. Of the five
studies reporting associations between
uptake and sex, four also showed females
were more likely to take up invitations. %2643
The fifth, a study of 37 practices in Stoke-on-
Trent,? reported the opposite, with males
more likely to take up invitations. Only two
studies reported the effects of ethnicity. One
was in 29 practices in Ealing (West London),
and found invitees of South Asian or mixed
ethnicity were more likely to attend than
white British, while there was no difference
for black or other groups, and those with
missing data were less likely to attend.” The
other was across four general practices in
the East of England and found no difference
in uptake between participants of white and
non-white ethnicity.**

Five studies also reported unadjusted
comparisons between invited attendees
and non-attendees 2627223034 Al reported
higher uptake in older people, but findings
for deprivation were more mixed, with two
reporting higher uptake in those in the
least deprived areas,??” one with higher
uptake in the most deprived,* and two with
no significant differences.?*® Notably, the
association between deprivation and uptake
in the unadjusted analysis of the study
across four general practices in the East of
England was in the opposite direction from
the multivariable analysis, which adjusted
for GP practice (greater deprivation was
associated with a higher odds of attending
in unadjusted analysis in the study). As the
authors of that study note,* the GP practices
had different distributions of deprivation
and used different invitation methods,
highlighting the importance of GP surgery
characteristics when assessing uptake.
Two studies also reported higher uptake in
women?3* and, where reported, uptake was
higher in non-smokers, those with higher
CVD risk, and those with hypertension or
raised cholesterol.2627%0

Impact (n=12)

Inall, 12 studies reported evidence on short-
term impact. Five included a comparison
group (Table 4). Of these, two used CPRD
data to examine individual-level differences
over time between matched attendees and
non-attendees.'”? The other three reported
population-level associations between
coverage and outcome.”®%2 The remaining
seven studies were before-and-after studies

without comparison groups. 7182125263037 N
studies of long-term health impacts or
economic evaluations were identified.

Disease detection [n = 4] The CPRD study
by Chang et al showed more frequent
diagnosis of familial hypercholesterolaemia,
hypertension, CKD, peripheral vascular
disease, and T2DM among attendees
compared with non-attendees during the
2 years following attendance, while stroke
diagnosis was significantly less likely.? No
significant differences in diagnoses of atrial
fibrillation (AF), coronary artery disease,
heart failure, or transient ischaemic attack
were observed.” The CPRD study by Forster
et al also showed more frequent diagnosis
of hypercholesterolaemia (high cholesterol),
and of hypertension among males (but not
females).”

Two further studies used small samples of
general practices and reported associations
between NHS Health Check coverage and
disease detection after controlling for area-
level characteristics (for example, age profile
and deprivation).?% The study by Caley
et al”® identified no statistically significant
associations between coverage and change
in the prevalence of T2DM, hypertension,
CHD, CKD, or AF. However, the study
only included 79 general practices, and
only 13.6% of the eligible population had
received an NHS Health Check so it was
underpowered to detect small differences.
The study by Lambert et al** reported
that the number of NHS Health Checks
performed explained between 6% and 60%
of the variance in incident hypertension
across the different practices.

Health-related behaviour (n=4]. The
only study with a comparison group to
report health-related behaviour reported
no significant association between change
in smoking prevalence (recorded within
primary care records over a median of
2 years) and attendance at a health check.?
Three studies reported change in smoking
among individuals after attendance at a
health check. Two'¥” showed a significant
reduction of at least 10 percentage points
in the proportion of attendees who smoked,
whereas in the other the change was not
statistically significant.”® However, without
a comparison group it is not possible to
attribute these changes to the NHS Health
Check. No other health-related behaviours
were reported.

Prescribing (n=9). The two CPRD
studies'”? identified significantly greater
increases in statin and antihypertensive
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Not reported

52.9

2892 high-risk patients

Aged >65: 69.4%
Male: 78.3%
White: 99.1%

Observational study using

Krska,

electronic practice records in
13 (of 55) GP practices in

2015%

Sefton, North West England
Observational study using

30.9 Not reported

1606 patients (of whom 661
were high-risk patients)

Aged >60: 31.5%
Male: 56.7%
1400 patients

Kumar,
201132

data from two (of approx 57)

GP practices in Stoke-on-Trent

Not reported

459

Observational study using

NHS

data from five community-based Aged >65: 27.5%

venues in South East London

Greenwich,'

Male: 45.1%
3511 patients

Least deprived quintile
compared with most deprived

Female:
1.50 (1.29 to 1.74)¢

For each increase

314

Pragmatic quasi-randomised

controlled trial in four GP
practices in Medway

Sallis, 2016%

in 10 years:
1.62 (150 to 1.75)¢

Mean age: 53.1
Male: 49.1%

1.61(1.14 to 2.26)¢

4).9P<0.05.

2Data from control arm of trial who attended NHS Health Checks. ®Reported with age interaction. < The model also controlled for GP practice (n

prescriptions among attendees than
matched non-attendees. For example, new
statin prescriptions were initiated for 5.6%
of attendees, versus 1.2% of non-attendees
over a median of 2years in one of the
studies,andby 11.0% and 7.6% over 4 years
in the other' Another study investigated
national-level prescribing data and showed
a significant association between coverage
and high-dose statin prescribing at the PCT
level in 2011; however, the association was
not significant for low-dose statins."

All of the six before-and-after studies
showed an increased likelihood of a statin
prescription following attendance. 71821252630
The proportion prescribed statins after
the health check ranged from 18.3% in
one of the CPRD studies'” to 49.9% in
Hammersmith and Fulham.®

Individual risk factors and CVD risk
[n =5). The CPRD study by Chang et al®
showed significant differences in body mass
index (BMI), blood pressure (BP, systolic
and diastolic), modelled CVD risk, and total
cholesterol between attendees and matched
non-attendees during a 2-year period.?
For example, the QRISK2 mean score
(% 10-year risk] fell by 0.21 (95% confidence
interval [Cl] =0.19 to 0.24), from 5.1 to 4.9
among non-attendees, compared with 6.7
to 6.2 among attendees, which is equivalent
to the prevention of one cardiovascular
event per 4762 attendees. However, the
sample used in the analysis was limited by
missing data: only 2.3% of non-attendees
had a follow-up QRISK2 score recorded.
The population-level cross-sectional study
by Lambert et al also reported a strong
negative association between the number
of health checks provided in a particular
area and incident cases of CVD.*

Three further before-and-after studies
of attendees'?% identified significant
reductions in diastolic BP and cholesterol
levels after 12-15 months. Significant
reductions in CVD risk, %% systolic BP,'7%7
and some [although not all) obesity-related
measures'”?” were also reported in two of
the three studies. However, in addition to
having no comparison group, the samples
used in the analyses were also limited by
missing data (for example, follow-up data
were unavailable for 50% of attendees in
one study) ¥’

DISCUSSION

Summary

In the current 5-year cycle starting in 2013,
the most recent available evidence shows
that 45.6% of eligible adults across England
have attended an NHS Health Check. This
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percentage varies substantially across
the country, from 18.9% in some areas to
>100% in others. Data from the identified
studies show higher coverage among older
people, those with a family history of CHD,
those living in the most deprived areas, and
some ethnic groups. Uptake also varies
substantially, with just under half (48.2%)
of all those invited taking up the invitation.
In the selected samples of patients and
general practices in the identified studies,
the proportion accepting the invitation is
also higher in older people and females but
— in contrast to coverage — the results are
lower for those living in the most deprived
areas. The impact studies comparing
attendees with matched non-attendees
showed that attendance is associated
with small increases in disease detection
above routine practice, an increased
likelihood of statin and antihypertensive
prescribing (with the percentage of those
with @ modelled 10-year CVD risk >20%
who were prescribed statins following a
health check ranging from 18% to 63%),
and small decreases in modelled CVD risk
(the best current evidence suggests that
one cardiovascular event is prevented per
4767 attendees, equating to >1400 events
across the country during a 5-year cycle].
Very few studies have reported the impact
of attendance on health-related behaviours.

Strengths and limitations

Almost a decade since the programme was
introduced, and 5 years since it became a
statutory responsibility of local authorities,
this is the first synthesis of quantitative
evidence related to delivery or impact.
The systematic searches, including the
OpenGrey database and additional internet-
based searches, are a strength of this study.
However, in the absence of randomised
trials or a step-wedge evaluation of a
gradual rollout of NHS Health Checks, the
synthesis is limited by the quality of the
included studies. Studies used different
populations, time points [(including before
the programme become statutory in
2013), databases, methods for identifying
attendance, and (where multivariable
regression was used) adjusted for different
observable patient and general practice
characteristics. Even for studies using
electronic health records, coding was not
reliable and so led to some researchers
using combinations of entries to classify
attendance.? This precluded the pooling of
data from different studies. Although some
studies, including the multivariable analyses
of uptake (Table 3}, relied on relatively small
samples of general practices and patients,

even the larger consolidated databases
did not include nationally representative
samples of patients or general practices.
For example, general practices in the north
of England are poorly represented in CPRD,
and those that contribute data are larger®
and potentially more engaged with research
and preventive medicine than those that do
not. Almost all studies relied on routinely
collected data for patient characteristics
and health outcomes. Missing outcome
data are therefore a particular problem, as
data are likely to be less complete in those
people who have not attended a health
check. This may be the reason why those
who have attended are more likely to have a
family history of CHD recorded, for example.
There may also be systematic differences
in those who attend health checks and
those who do not, leading to bias in the
estimates of the impact of the programme
based on studies with control groups. For
example, those who have not attended a
health check but do have a disease or risk
factor recorded may be those in whom
healthcare professionals have already
clinically suspected disease, or those who
consult more often.

Implications for research and practice

This study identified data showing that both
the anticipated coverage and uptake used
in the Department of Health model were
too optimistic. When judged against the
[ambitious] objective of inviting all eligible
individuals in each 5-year cycle, and the
expected aggregate gains in population
health arising from high coverage (expected
in the model to be 75%), the evidence shows
the programme has fallen considerably
short. Since this remains the objective,?
a question needs to be addressed about
where the necessary resources and capacity
should come from to achieve it. Conversely,
when judged against any reasonable value-
for-money criteria, the identified evidence
on attendance is not sufficient to indicate a
lack of cost-effectiveness. In the economic
models, lower than anticipated coverage, for
example, would merely reduce aggregated
costs and aggregated health gains, without
affecting the cost per QALY estimates.”*
Like other interventions (bariatric surgery,
for instance)*’ and some pharmaceuticals
(which might be subjected to a 'budget
impact test)2% it seems NHS Health
Checks may thus be simultaneously cost-
effective and unaffordable.®® A pragmatic
response might be to focus attention on
targeting the distribution of NHS Health
Checks towards those who would benefit
most, and/or towards reducing health
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inequalities. The finding that coverage
(the proportion of the eligible population
who have attended an NHS Health Check]
among those in the most deprived areas
was higher than average, despite uptake
(the proportion of those invited who have
attended an NHS Health Check) among
those groups being lower (and the findings
from the study by Attwood et al in which
the direction of association between
sociodemographic characteristics and
uptake was reversed after adjusting for
GP practice),* suggests that this is already
happening to some degree. Together with
the finding that coverage was higher among
older people, who will be at higher risk of
CVD than younger people, this may go some
way towards alleviating concerns among
health professionals that attendees are
predominantly the ‘worried well or those
least likely to benefit.* However, given that
much of the data on coverage and uptake
were from different sources, the authors
suggest that this should be the focus of
future research. This could be supported,
to some degree, through development
of a slightly broader PHE dataset for the

routine collection of a small number of
variables on those invited and those who
subsequently attend. In future years, it will
also be important to distinguish between
those attending for the first time and those
attending follow-up NHS Health Checks
after 5 years.

Although this study also showed statin
prescribing to be below expectations,
potentially increasing the cost per QALY,
there remains a significant shortage of data
on the health impacts, particularly longer
term, and costs of health checks. Alongside
the data on attendance identified in this
study, such data are necessary for revising
key assumptions in economic models of
health checks,** not only in England,
but potentially also internationally, where
similar data are also currently limited.>*
There is also a need for further high-quality
studies comparing matched attendees
and non-attendees, including follow-up
studies to quantify the impact of health
check attendance on physical activity,
diet, alcohol consumption, smoking, and
potential harms such as false reassurance
and anxiety, which are currently unknown.
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