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his study examined the effect of a

community-based intervention on the
natural rise with age of the Framingham
10-year risk score. Patients in the
45-64-year-old age group from 10
general practices were sent an invite card
including five self-screening questions.
Those with any of the prescribed risk
factors were invited to arrange an
appointment to assess their risk of heart
disease, where a Framingham risk score
was calculated and advice given, and
then invited for re-assessment around 18
months later.

Of 6,704 individuals contacted, 2,017
individuals (30.1%) arranged a health
check, 982 followed up, and risk scores
were calculated on 727. A significant
reduction in the geometric mean
Framingham risk was observed (from
10.65% to 10.34%), largely attributable to
improvements in systolic blood pressure,
high-density lipoprotein (HDL), reduced
smoking and, perhaps, increased fruit

and vegetable consumption. Although
participants were 1.5 years older at
follow-up, their risk profile corresponded to
being 0.55 years younger, and, arguably,
progression of risk was wound back by just
over two years. Some self-selection bias
was apparent, as those followed up had
higher mean anxiety/depression scores at
baseline.

In conclusion, community interventions can
reduce cardiovascular risk even in deprived
communities, although further analysis is
required to establish cost-effectiveness.

Introduction

Cardiovascular disease (CVD) is a major cause of
morbidity and mortality, particularly in deprived
communities.! Community or primary care based
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vascular risk assessment programmes are being
introduced in England,? Scotland and Wales, and
are becoming central to USA health reform plans.3
However, the evidence base for these programmes
is still emerging.* The World Health Organization
(WHO) estimate that better use of existing
preventative measures could reduce the global
burden of disease by as much as 70%?° based on
some evidence from CVD prevention interventions
that target risk factor management.®-® However,
the most effective methods for delivering these
interventions are unclear. This study describes
one approach, tailored toward the needs of a
deprived community in a Welsh valley, with one of
the highest standardised mortality rates for CVD
in Wales.>!® There is evidence that screening is
particularly challenging in deprived communities as
engagement rates are lower.!112

This study utilised the Framingham Heart Study risk
score, which estimates the 10-year risk of CVD. This
scoring system combines seven risk factors: gender,
age, cholesterol, high-density lipoprotein (HDL),
systolic and diastolic blood pressure (BP), smoking
status and family history. Although this calculation
has been criticised,'® and there are alternatives such
as the QRISK score,'* there is still debate on the
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best tool,!>1” and the Framingham score is
still widely recommended and used in clinical
practice and in research.!®

Although primary prevention, aimed at altering
lifestyle factors, has a relatively small impact
on mortality,'® there is scope to examine the
relative contribution of the components of

the Framingham risk score that are impacted
on most by primary prevention in high-risk
populations. Some risk factors such as

age, gender and family history cannot be
modified. Taking into account changes to

the Framingham risk score between initial
assessment and follow-up is challenging, as
risk scores will have increased simply because
the average age in the study group will have
increased. One of the aims of this paper was,
therefore, to develop and test the concept
that primary prevention of CVD could ‘wind
back the clock’ in comparison to the expected
rise in the Framingham risk score due to the
progression of time alone.

Materials and methods

Participants aged 45-64 years from 10 general
practices in the most deprived area in the

north of Caerphilly Borough,?° who were not
registered on GP disease registers as having
CVD, hypertension, hyperlipidaemia, diabetes

or terminal illness, were invited to attend an
appointment with a nurse in the community for a
‘Healthy Heart' check. The invitation was in the
form of a brief self-screening card with questions
on risk factors, a measured piece of string, 80
cm long for women and 94 cm long for men, was
included to measure whether their central obesity
exceeded accepted thresholds.?! A reminder letter
was sent two weeks after the first invitation.

A follow-up invitation was sent to attendees
around 18 months later, to re-assess the risk of
heart disease. All participants completed health
locus of control?? and Hospital Anxiety and
Depression? questionnaires. Fasting lipids and
blood glucose were measured, BP recorded, and
body mass index (BMI) calculated, prior to being
seen by a CVD specialist nurse for a discussion
on lifestyles, risk factors and assessment of the
Framingham risk score. Participants who were
identified as being at high risk of CVD (above
20%), or with fasting glucose over 6 mmol/L,

or an irregular pulse, were referred back to their
GP. The assessment process is described in a
previous paper based on a smaller data set.1®

Study data were analysed using SPSS.

Where data were skewed, log transformation
(100 x natural log) was undertaken. Chi-
square test, t-test, Wilcoxon test and U/

mn index were used to compare groups, as
appropriate. The U/mn statistic and its 95%
confidence intervals (Cl) were useful when
comparing ordinal and quantitative variables.
The statistic takes the value of 0.5 when

the two samples are identical, and 1 or O if
they do not overlap. It is not affected when

a variable is log transformed.?* BMI was
calculated using height at baseline. The risk
score based on the Framingham longitudinal
study was calculated using the algorithm
presented in table 6 of Wilson et al.,'? the
formula being multiplied by 1.5 in the event of
positive family history. This figure was chosen
as reasonably representative of the impact of
family history in the available literature.!325-27

The Framingham score has an inbuilt
dependence on age; furthermore, most of the
other variables included in the formula are
prone to change systematically with ageing. To
calculate the effect of ageing by 18 months,
changes observed at follow-up for quantitative
variables were adjusted. The adjustment

was based on the regression coefficient b,
representing the rate of change of the variable
in question per year of age in a cross-sectional
analysis of the baseline data. For consistency,
only those individuals with follow-up as well
as baseline data for the variable in question
were used in this regression model. The
adjusted mean change was, therefore, given
by A -bxt where A denoted the unadjusted
mean change and 7 represents the mean
interval to follow-up in years, restricted to the
same subjects. The standard errors for A and
b were used to construct a standard error and,
hence, a hypothesis test and 95% ClI for the
adjusted mean change.

Three additional analyses using the
Framingham formula were undertaken to
address this issue using a range of methods.

® Scores at baseline and follow-up were
calculated, except that a constant age of
55 years was used in both baseline and
follow-up scores.

® The score at baseline was calculated
using the standard formula and the score
at follow-up using the subject’s age at
baseline.
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® The score at baseline was calculated using
the standard formula and the score at
follow-up using the subject’s age at follow-
up, but other data as at the baseline visit.

The analyses were designed to give insight
into several different facets of the input of age
into the score.

Ethical approval for the study was obtained
from the Gwent Research Ethics Committee
(Ref. No. RD/294/04).

Results

Between September 2004 and May 2007,
6,704 individuals were contacted and invited
to self-assess their eligibility to attend an
appointment to assess their risk of heart
disease, of whom 2,017 individuals (30.1%)
presented themselves for a health check.

Of these, 982 attended an 18-month
follow-up appointment. Framingham scores
were calculated on 727 subjects, although
data were available for most fields for 738
individuals. This was because of problems in
calculating a Framingham score for individuals
with very high lipid levels. The exact number
of records, for whom data were available for

Figure 1. Flow chart of participants
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each variable, is indicated in tables 1 and 2.
Figure 1 briefly summarises the data used in
the study.

Baseline and follow-up data comparing
characteristics of those who were, and

were not, followed up are available from

the authors. There were missing data for
psychometric scales and also for low-density
lipoprotein (LDL) cholesterol, as this could
not be calculated when the triglycerides
were raised. Analyses of blood glucose were
restricted to the 1,926 individuals who had
fasting measurements on entry to the study.

Comparing the data of those who were and
were not followed up, the proportion of
participants who smoked was statistically
significantly lower among those who were
followed up (70.5%), compared with those
who were not (78.2%). There was also a
small (0.12 mmol/L) but significantly higher
fasting glucose level in those who presented
for follow-up. Participants, who were followed
up, were on average more than a year older
at entry than those who were not, had higher
levels of anxiety and depression, and had
slightly lower blood pressure levels, than those
who did not come for follow-up.

Waist circumference at or above the 94 cm
threshold for men was present in 53.7% of
men; similarly, 63.3% of women were over
the female waist circumference threshold of
80 cm.

Changes at follow-up

These analyses relate to 738 of the 2,017
participants who were followed up on average
1.488 years (range 0.844 to 2.162 years)
from the initial visit. A positive family history
was reported at baseline in 215 of these 738
participants; however, an additional eight of
them reported a positive family history by the
time of follow-up.

Table 1 summarises changes in the
categorical variables. At follow-up there were
modest, nevertheless statistically significant,
improvements in fruit and vegetable intake,
reduction in smoking, and a slight suggestion
of a decrease in alcohol consumption.
Conversely, there was a statistically significant
decrease in exercise, which was not explicable
in terms of seasonal differences.

Table 2 summarises changes in the
quantitative variables. The depression and

RISK ASSESSMENT

Table 1. Changes in categorical variables in 738 participants at follow-up

Group Baseline Follow-up p value
Number (% of total) Number (% of total) (Wilcoxon test)

Smoking

Non-smoker 577 (78.2%) 590 (79.9%) p = 0.006
Ex-smoker 23 (3.1%) 21 (2.8%)

Passive smoker 4 (0.5%) 4 (0.5%)

1-5 cigarettes per day 13 (1.8%) 19 (2.6%)

6-10 cigarettes per day 22 (3.0%) 23 (3.1%)

11-20 cigarettes per day 68 (9.2%) 57 (7.7%)

More than 20 cigarettes per day 31 (4.2%) 24 (3.3%)

Exercise

None 158 (21.4%) 195 (26.4%) p < 0.001
1 session per week 167 (22.6%) 178 (24.1%)

2-4 sessions per week 239 (32.4%) 227 (30.8%)

5-7 sessions per week 174 (23.6%) 138 (18.7%)
Alcohol intake

None 229 (31.0%) 241 (32.7%) p=0.15
Light 144 (19.5%) 148 (20.1%)

Moderate 132 (17.9%) 126 (17.1%)

Heavy 233 (31.6%) 223 (30.2%)

Intake of fruit and vegetables

0-1 portions per week 7 (0.9%) 9 (1.2%) p <0.001
2-3 portions per week 24 (3.3%) 5(0.7%)

4-7 portions per week 99 (13.4%) 65 (8.8%)

268 (36.3%)
340 (46.1%)

2-3 portions per day
4 or more portions per day

anxiety scores, HDL cholesterol levels, and
systolic and diastolic BP show very clear
evidence of improvement at follow-up. There
was a small, although statistically significant,
increase in the ‘internal locus of control’.
Mean height decreased by 0.5 cm over the
18 months of the study.

The Framingham score decreased, from

a geometric mean of 10.65 to 10.34,
representing a reduction in 10-year risk of
CVD from 10.65% to 10.34%. The change

in the geometric mean (0.971) represents a
relative decrease in the Framingham risk score
of 2.9%. A 95% ClI for this change is from a
6.0% decrease to a 0.4% increase.

Compensating for the effect of ageing
on CVD risk

Table 2 also incorporates an adjustment

for the fact that, on average, 18 months
had elapsed from entry to follow-up. The
effect of adjustment for ageing is to enhance
substantially the benefit for systolic BP
reduction. Taking elapsed time into account
enhances the mean systolic BP decrease

270 (36.6%)
389 (52.7%)

from 2.27 mmHg to 3.45 mmHg. In effect,
winding back of the clock enhances the
effect of the intervention on systolic BP by
around 50%.

Diastolic BP, HDL cholesterol, anxiety and
depression scales alter little on adjustment for
ageing. Adjustment for ageing partly explains
the deterioration in cholesterol, triglycerides,
waist circumference and blood glucose. Only
blood glucose was no longer statistically
significant after adjustment.

The first Framingham analysis presented in
table 2 indicates a reduction of 2.9 (in log-
scale units) in the log-transformed Framingham
risk score, at follow-up. This reduction in the
Framingham risk score may be regarded as
the consequence of two separate effects:

an increase of 5.8 units, due purely to the
age component of the score being increased
by 1.5 years, and a decrease of 8.7 or 8.8
units, due to the other risk factors included

in the Framingham score having improved at
follow-up. Some of the health gain in ‘winding
back’ CVD risk, as a result of the intervention,
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Table 2. Changes in quantitative variables in 738 participants at follow-up, without and with adjustment for the effect of ageing

Untransformed variables

Systolic BP
(mmHg)

Diastolic BP
(mmHg)

HDL-C
(mmol/L)

LDL-C
(mmol/L)

HAD anxiety
score

HAD depression
score

MHLC internal
score

MHLC chance
score

MHLC powerful
others score

Baseline

Mean

139.0

83.4

1.29

3.23

8.73

8.25

25.33

17.53

18.71

SD

17.7

9.7

0.37

0.90

SEO9

4.73

6.10

6.69

7.12

Results on log-transformed scale

Weight (kg)

BMI (kg/m?)

Total cholesterol
(mmol/L)

Triglycerides
(mmol/L)

Glucose (mmol/L)
— fasting only

Waist
circumference (cm)

Framingham
score,*

Framingham
score (a)

Framingham
score (b)

Framingham
score (c)
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Baseline

Mean

433.84

332.45

165.73

46.34

162.63

447.86

-223.95

SD
20.31

15.70

17.99

53.49

14.17

14.72

66.13

Follow-up

Mean SD
136.7 17.4
82.1 9.9
1.38 0.42
3.22 0.91
7.50 4.63
4.96 3.94
25.63 5.64
16.79 6.42
18.96 6.74
Follow-up

Mean SD
434.45 20.46
333.056 15.67
166.71 17.70
48.39 51.90
163.97 13.58
44893 15.20
-226.87 64.94

Unadjusted
change

Mean SD
-2.3 14.4
-1.3 8.8
0.09 0.26
-0.02 0.85
-1.23 3.46
-3.28 5.03
0.30 6.60
-0.74 6.62
0.25 6.84
Unadjusted
change

Mean SD
0.606 4.929
0.606 4.929
0.979 16.241
2.051 48.581
1.342 16.213
1.072 8.191
-2.924 45.369

95% CI limits
Lower  Upper
-3.3 -1.2
-1.9 -0.7
0.07 0.11
-0.08 0.05
-1.53 -0.93
-3.72 -2.85
-0.29 0.88
-1.32 -0.15
-0.36  0.86
95% ClI limits
Lower Upper
0.250 0.962
0.250  0.962
-0.195 2.154
-1.479 5.581
0.096 2.588
0.474 1.671
-6.227 0.379

t-test

t=-4.28
p<0.001

t=-3.98
p<0.001

t=9.07
p<0.001

t=-0.49
p=0.62

t=-8.13
p<0.001

t=-14.9
p<0.001

t=0.99
p=0.32

t=—2.45
p=0.015

£=0.80
p=0.43

t-test

3.34
p<0.001

3.34
p<0.001

1.64
p=0.10

1.14
p=0.25

2.12
p=0.035

3.52
p<0.001

-1.74
p=0.083

Slope

0.794

0.071

-0.003

0.015

-0.012

0.003

0.143

0.086

0.267

Slope

-0.083

0.090

0.353

0.688

0.272

0.186

5.295

Adjusted
change

-3.453

-1.397

0.093

-0.038

-1.213

-3.288

0.090

-0.858

-0.138

Adjusted
change

0.730

0.471

0.453

1.027

0.939

0.795

-10.805

-8.786

-8.705

5.760

95% ClI limits

Lower Upper

-4.547 -2.360
-2.061 -0.732
0.072 0.113
-0.106  0.030
-1.523  -0.903
-3.733 -2.843
-0.513  0.693
-1.467 -0.250
-1.591 1.315
95% ClI limits

Lower  Upper

0.198 1.263
0.002 0.941
-0.772  1.679
-2.656  4.710
-0.340 2.218
0.130 1.460
-14.310 -7.299
-12.082 -5.489
-11.992 -5.418
5.449 6.070

Table 2 continued overleaf
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Table 2 continued from previous page

Results transformed back to original and ratio scales

Geometric mean at Unadjusted 95% ClI limits Adjusted geometric mean  95% CI limits

Baseline Follow-up geometri(.: Lower  Upper ratio Lower Upper

mean ratio

Weight (kg) 76.59 77.05 1.006 1.003 1.010 1.007 1.002 1.013
BMI (kg/m?) 27.78 27.95 1.006 1.003 1.010 1.004 1.00002 1.009
Total cholesterol (mmol/L) 5.24 5.30 1.010 0.998 1.022 1.005 0.992 1.017
Triglycerides (mmol/L) 1.59 1.62 1.021 0.985 1.057 1.010 0.974 1.048
Glucose (mmol/L) 5.08 5.15 1.014 1.001 1.026 1.009
— fasting only 0.997 1.022
Waist circumference (cm) 88.1 89.1 1.011 1.005 1.017 1.008 1.001 1.015
Framingham score 10.65 10.34 0.971 0.940 1.004 0.898 0.867 0.930
(10-year risk %)
Framingham score (a) 0.916 0.886 0.947
Framingham score (b) 0.917 0.887 0.947
Framingham score (c) 1.059 1.056 1.063

Key: * 10-year risk; BMI = body mass index; BP = blood pressure; Cl = confidence interval; HAD = Hospital Anxiety and Depression; HDL-C = high-density lipoprotein cholesterol; LDL-C =
low-density lipoprotein cholesterol; MHLC = multi-dimensional health locus of control; SD = standard deviation

is masked by the effect of ageing on the
Framingham risk calculation.

Additional analyses are presented in table

2, which address the issue of adjusting

for ageing in different ways. The separate
estimates (a, b, and regression adjustment)
of age-adjusted benefit of 8.8, 8.7 and

10.8, are reasonably similar, considering

that they are derived in quite different

ways, and demonstrate that when age is
taken into account, the improvements this
intervention has demonstrated are significantly
enhanced. Even in those individuals where
the Framingham risk score has not decreased,
there has been some ‘winding back of the
clock’ in relation to CVD risk, as the risk
would have been expected to rise with age.

Based on the cross-sectional analysis of the
baseline scores, the adjusted analysis showed
that the risk score at follow-up was 8-10%
lower than would have been expected as a
result of the cohort ageing by 1.49 years.
Indeed, it could be said that the effect of
intervention on the Framingham score was to
‘wind back the clock’ by approximately 0.55
years (2.924/5.295). These participants were
actually 1.49 years older than at entry, but
their risk profile corresponded to being 0.55
years younger, so it could be argued that at
follow-up their risk was equivalent to retarding
the progression of risk by just over two years.

Discussion

A significant reduction in the mean Framingham
risk was demonstrated in this study for those
who attended the follow-up appointment
around 18 months later. This effect was largely
dependent on improvements in systolic BP, HDL
and a reduction in the proportion who smoked.
Fruit and vegetable consumption was also
increased and this may have played a part. The
small change in internal locus of control may

indicate that the intervention has had some effect

in the direction of empowering participants.

This study supports the proposal that nurse-led
CVD screening in a deprived population has a
reasonable uptake, is feasible, and is of benefit in
reducing mean CVD risk. This study did not elicit
data on changes to drug prescribing. Part of the
benefit observed in this study may have resulted
from screened individuals then being prescribed
blood pressure and cholesterol lowering
medications by their GPs.

The study also explored the concept of
adjustment for the passage of time. Using

a variety of approaches, it has been
demonstrated that when the Framingham risk
score does not rise to the extent that would

be expected solely on the basis of the passage
of time, the intervention has ‘wound back the
clock’ in that some health gain is achieved in
those individuals. A concept similar to winding
back the clock has previously been described.?®

Volume 18 Issue 4 |

The authors of this paper used the concept
of ‘heart age’ and compared this against
‘chronological age’. Both concepts may be
useful in communicating risk to individuals
and communicating something of the benefit
that has been gained by changes in the
individual’s Framingham risk score.

It is possible that the small increase in
internal locus of control may represent
increased empowerment of participants,
which may have mediated some of the health
gain achieved. The project emphasised the
importance of motivational interviewing

and sought to empower participants to take
responsibility for their own wellbeing.

Attendance for health checks in
socioeconomically deprived populations is
widely recognised as being lower than that of
the wider population.*'? Given the deprived
nature of this community, and the fact that
community interventions usually have great
difficulty in recruiting men, an encouraging
proportion of those who attended were men
(44.8%). It may be possible to improve this
figure further by the introduction of ‘out of
hours’ appointments.

A significant proportion of participants did
not attend for follow-up. Differences in the
characteristics of those who are followed up
can introduce bias as they are a self-selected
population. Examining the baseline data,
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there were differences between those who
were followed up and those who were not.
The differences may indicate that those who
believed they had made significant changes to
their risk profile were more ready to return to
a follow-up appointment.

In this study, those who attended for follow-
up had significantly higher mean anxiety and
depression scores (p<0.001), which would
support the concept that those who participate
in ongoing health check ups have some
characteristics associated with poorer mental
health. However, the intervention does not
appear to have increased anxiety in those who
did return when anxiety levels at baseline and
follow-up are compared.

This study was not a randomised-controlled trial
and the results should, therefore, be considered
as ‘hypothesis raising’. A randomised trial

might be the next step forward. However, the
resources required to undertake one would

be very much greater than those incurred in

the present study, for two reasons. A trial
randomised at individual level requires at least
four times as many subjects as a before-and-
after study in order to be powered to detect

a difference of any specified size. Moreover,

the increase in sample size required would be
very much larger still, in that only a cluster
randomised trial, randomised at practice level, is
likely to provide a robust form of randomisation.

However, cluster randomised trials have
successfully been undertaken for a range of
other behavioural interventions, for example
smoking cessation, and funding should be
sought to test cardiovascular risk reduction in a
cluster randomised trial.

It was evident that there were no improvements
in waist circumference, exercise levels and

total cholesterol. There is, therefore, a need to
further examine ways in which the effectiveness
of the intervention can be increased.

The slight reduction in average height, an
average of 0.5 cm over 18 months, was an
interesting incidental finding. This rate is
consistent with the average loss of height of
several centimetres that occurs in middle age.?

There are a number of ways in which this work
can be taken forward in the future. Vascular
risk assessment could be provided in a wider
variety of community contexts, particularly in
community pharmacies. There is also scope to
compare the use of the Framingham risk score
against the QRISK score in community settings.
Finally, there is also a need for further work

to examine the cost-effectiveness of vascular
screening in different community settings and
to compare this with the National Institute for
Health and Clinical Excellence (NICE) cost-
effectiveness threshold of £30,000 per quality-
adjusted life year (QALY) @
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Key messages

® Community-based interventions can
reduce Framingham cardiovascular
risk scores, even in deprived
communities

® The effect of this intervention was
to ‘wind back the clock’ on the
Framingham score by approximately
0.55 years, and arguably,
progression of risk was wound back
by just over two years

® This study supports the increased
development of vascular risk
reduction measures, although
further health economic assessment
of the potential benefits is required
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