
Original papers

Hyperlipidaemia in general practice: three year
follow up of an opportunistic screening project

J I MANN

B MORGAN

M BALL

D MANT

L JONES

I ROBERTSON

However, in the UK and other similar countries appreciable
numbers of people would still have high plasma cholesterol levels.
An individual strategy to identify and treat those at high risk
is therefore required to complement a population strategy.6
The feasibility of such an individual strategy based in general

practice was assessed by an audit of the management of patients
with a plasma cholesterol level greater than 6.5 mM identified
by screening in the Oxford arm of the national lipid screening
project. The patients were followed up to assess their response
to management. They remained under the care of the general
practitioner, although the follow up was carried out primarily
by practice nurses coordinated by a 'nurse facilitator' who liaised
between the practices and the hospital lipid clinic.

SUMMARY As part of the national lipid screening project
927 people with a plasma cholesterol level greater than 6.5
mM were detected by screening 4006 men and women ag-
ed 25-59 years. Three years later 801 of the 878 patients
eligible for a follow-up study (91%) had been followed up
at least once. The median number of follow-up visits was
two. The bulk of the workload fell on the nursing staff. The
mean decrease in cholesterol level was 8-14% in those
receiving dietary advice only, 15-25% in those receiving ad-
ditional drug treatment and 12% for all patients. A propor-
tion of this decrease must be attributable to regression to
the mean, loss to follow up when patients were doing well,
and the patients' knowledge of their follow-up date. Data
on a group of patients not attending for regular follow up
suggest that regression to the mean could account for up
to 7% of the cholesterol reduction observed. Screening for
hyperlipidaemia in general practice is feasible when the
necessary infrastructure is provided, but even with a fairly
conservative protocol 3% of those screened received drug
treatment.

Introduction
R EDUCTION in plasma cholesterol levels, particularly low

density lipoprotein cholesterol, is known to reduce the risk
of coronary heart disease in those with high cholesterol levels,"2
and it is believed that some benefit will occur at lower levels.
Approximately half the deaths from coronary heart disease in
the UK among people aged 25-59 years occur in the 75%o of
the population with a plasma cholesterol level of less than 6.5
mM,3,4 and a strategy to reduce plasma cholesterol levels in the
whole population is essential. This strategy must include changes
in food production as well as health education. Although the
extent of mean cholesterol reduction in community based pro-
grammes in the United States of America5 and elsewhere has
been less than 5% this seems encouraging and worthwhile.
J I Mann, MD, professor of human nutrition, University of Otago,
Dunedin, New Zealand. M Ball, MD, senior registrar, Department of
Biochemistry, John Radcliffe Hospital, Oxford. B Morgan, RGN,
research nurse, D Mant, MFCM, clinical lecturer in general practice, L
Jones, BA, computer scientist, and I Robertson, MB. registrar, Universi-
ty Department of Community Medicine and General Practice, Radcliffe
Infirmary, Oxford.
Submitted: 16 November 1989; accepted: 2 April 1990.

© British Journal of General Practice, 1990, 40, 418-422.

Method
As part of the national lipid screening project 4006 people ag-
ed 25-59 years were screened in 1985-86 in nine Oxford general
practices.3 After patients had fasted overnight a venous blood
sample was taken and placed in ethylenediaminetetraacetic acid
(EDTA). Total cholesterol, cholesterol in lipoprotein subfractions
and triglyceride concentrations were measured enzymatically in
one laboratory.7-9 Nine hundred and twenty seven participants
had a plasma cholesterol concentration greater than 6.5 mM.
Seven of the nine practices participated in this follow-up study
and 878 patients were eligible for follow up.
At the beginning of the screening project in Oxford a meeting

was held in all practices, and a protocol for managing
hyperlipidaemia was explained. The protocol was based on the
policy statement of the European Atherosclerosis Society,'0
although several aspects were simplified. The recommended
management was based primarily upon dietary modification,
weight reduction and other lifestyle changes, with drug treat-
ment reserved for those who failed to respond adequately.
Responsibility for follow up was vested primarily in the prac-
tice nurse, who was expected to give the initial advice and to
ask patients to return within three months for a repeat blood
test if their total cholesterol level was above 6.5 mM. The nurse
was advised that if the cholesterol level at the repeat test had
fallen to 6.5 mM or less, this could be regarded as satisfactory.
Although a further test was desirable after 12-18 months, no
further intervention was necessary. If the cholesterol level re-
mained above 6.5 mM, further advice or referral to the general
practitioner was suggested. Full details are given in Appendix 1.
The coordinating nurse (B M) visited each practice regularly

(at least fortnightly), and was available for consultation on the
management of individual patients. The practice nurse com-
pleted a record card for each visit and later added the laboratory
results. Occasionally, she completed a record card when a pa-
tient saw the general practitioner if she was aware of the visit.
After two years, patients who had an initial cholesterol level
greater than 6.5 mM but no record of follow up were identified.
They were sent a letter requesting them to attend the surgery
for follow up. Those not responding were sent a follow-up let-
ter and then telephoned (if possible) with a request to attend
the surgery.
At the end of the three year follow-up period, all 28 general

practitioners and seven practice nurses completed a question-
naire on the workload and the benefits of identifying and follow-
ing up patients with hyperlipidaemia.
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The data were analysed on the university mainframe computer
using the SPSS-X package, and statistical significance assessed
by the paired t-test (as the differences between means were ap-
proximately normally distributed).

Results

Feasibility
Of the 878 eligible patients with an initial cholesterol level greater
than 6.5 mM, 801 (91%) had been followed up at least once at
the end of three years (417 men and 384 women). Only 77 pa-
tients were lost to follow up: 38 had moved, four had died and
35 refused to take part in the study (mostly owing to illness or
social problems). The median number of follow-up visits was
two; 361o of patients were followed up once, 39% twice, and
25%/o on three or more occasions. Five per cent of all patients,
and 10% of those with an initial cholesterol level greater than
8.0 mM were seen on five or more occasions. The number of
attendances was almost identical in men and women (820 ver-
sus 793).
When completing the questionnaire, all seven practice nurses

were enthusiastic, commenting that the project represented a con-
siderable workload but was worth the effort. The 28 general prac-
titioners were less unanimous. There was marked variation in
the amount of extra work reported. One doctor said he had
noticed no difference in his workload and four said they had
been overwhelmed. If a consensus existed, it was that the pro-
ject had represented considerable extra work for the practice but
perhaps added only one or two extra consultations each week
for the individual doctor. All doctors agreed that the project
had improved their understanding and ability to manage
hyperlipidaemia: at the end of the study 17 felt confident, nine
felt their management had improved, and only two still felt
'muddled' over certain issues. Thirteen doctors said they would
volunteer to repeat the exercise, seven that they might, seven that
they would not and one expressed no opinion. The primary
reason given for not wishing to continue with screening was the
extent of the task and the lack of financial support for what
was seen as an open-ended commitment.

Outcome
The effect of setting a target cholesterol level of 6.5 mM meant
that patients were not always followed up after they had achieved
a level of 6.5 mM or less, and follow-up intervals were not
uniform. In the first two years 61% and 57%, respectively, of
the patients lost to follow up had a total cholesterol level of 6.5
mM or less when last checked. This tendency to discontinue
follow up when patients are doing well may be good clinical prac-
tice, but it can lead to an overestimation of success in cholesterol
lowering. To avoid this bias, the data are presented according
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to the interval between the first screening consultation and the
latest follow-up visit. Table 1 shows the overall change of plasma
cholesterol, high density lipoprotein cholesterol and triglyceride
levels according to the length of follow up. The fall in cholesterol
level was greater in those patients followed up for shorter periods,
but the effect was not marked. The fall in mean total cholesterol
level was 13.7% in those followed up for less than six months
compared with 10.8% in those followed up for more than 18
months, with an overall reduction in all patients of 12.0%. Iden-
tical trends were observed when the data were examined in men
and women and by age groups. In the 328 patients followed up
for over a year who were also seen within six months, most of
the reduction in cholesterol level was achieved in the first six
months (10.2% reduction at six months, 12.4% at final follow
up). Generally the cholesterol reduction achieved was sustained
for the whole follow-up period.

Table 2 shows the change in plasma cholesterol level accor-
ding to the initial level. Patients with the highest initial cholesterol
levels showed the greatest mean reduction in cholesterol levels.
More than four out of five patients with initial cholesterol levels
of 8.0 mM or more had decreased their levels by at least 5%
at final follow up. In those patients followed up on more than
one occasion, the maximum lowering in cholesterol level was
again achieved early on. In the group with an initial cholesterol
level of 6.6-7.9mM (n = 262), the mean level fell from an initial
value of 7.1 mM to 6.5 mM after six months and was 6.4 mM
at one year. In those with initial levels of 8.0mM or greater (mean
8.6 mM, n=66) the values of six and 12 months were 7.5 mM
and 7.1 mM, respectively. In all groups shown on Table 2, at
least 67% of patients reduced their cholesterol levels by at least
5%. Once again the data were very similar for men and women
and for patients of different ages.

Table 3 shows the effect of different methods of treatment
on plasma cholesterol, high density lipoprotein cholesterol and
triglycerides levels. The fall in mean total cholesterol level in pa-
tients receiving drug treatment was between 15% and 25%. In
patients receiving bezafibrate or gemfibrozil the mean
triglyceride level fell to about half the initial level. Follow up
for less than six months usually meant that the patient's
cholesterol level had fallen below 6.5 mM with dietary changes
only and the patient was excluded from further follow up in ac-
cordance with the study design. Nobody followed up for less
than six months received drug treatment. Overall 114 patients
were treated with drugs, representing 3% of the population in-
itially screened. The higher initial triglyceride levels in the fibrate-
treated group reflects the selection of drug treatment according
to plasma triglyceride levels (Appendix 1).

In the absence of a control group, it is important to note the
results of the 26 patients who attended for follow up after two
letters and a telephone call as these are the patients who are least

Table 1. Mean cholesterol, high density lipoprotein (HDL) cholesterol and triglyceride levels at initial screening and final follow up according
to time between first screening consultation and the latest follow-up visit.

Mean Mean HDL Mean
cholesterol cholesterol triglyceride
level (mM) level (mM) level (mM)

Final follow % change % change % change
up at: n8 Initial Final (95% Cl) n Initial Final (95% Cl) n Initial Final (95% CO)
<6 months 136 7.3 6.3 -13.7 127 1.5 1.4 -6.7b 135 1.8 1.5 -16.7

(-11.5, -15.9) (-2.6, -10.6) (-8.4, -24.9)
6-18 months 286 7.5 6.5 -13.3 262 1.5 1.4 -6.7 276 2.0 1.6 -20.0

(-11.5, - 15.2) (-3.2, - 10.2) (-13.5, -26.5)
19+ months 378 7.4 6.6 -10.8 330 1.5 1.4 -6.7 335 1.9 1.6 -15.8

(-9.3, - 12.4) (-3.4, -9.4) (-9.7, -21.8)

aData missing for one patient. All changes in mean are significant at P<0.01, except bP(0.02.
n = number of patients. Cl = confidence interval.
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Table 2. Change in mean cholesterol level, and percentage change in cholesterol level, between initial screening and final follow up according
to initial cholesterol level.

% of patients with change in
Mean cholesterol level (mM) cholesterol level

Initial cholesterol % change
level (mM) n Initial Final (95% Cl) <5% decrease 5+% decrease

Final follow up at <6 months
6.6-7.9 113 7.1 6.2 - 12.7 24.8 75.2

(-10.6, - 15.2)
8.0+ 23 8.6 7.1 -17.4 8.6 91.2

(-12.1, -23.2)

Final follow up at 6-18 months
6.6-7.9 221 7.1 6.3 -11.3 28.5 71.5

(-9.9, - 13.5)
8.0+ 65 8.9 7.1 -20.2 18.4 81.4

(-16.4, -24.8)

Final follow up at 19+ months
6.6-7.9 312 7.1 6.5 -8.5 32.7 67.3

(-7.3, - 10.4)
8.0 66 8.6 7.1 - 17.4 19.7 80.3

(-14.2, -22.2)

All changes in means are significant at P<0.01.
n = number of patients. Cl = confidence interval.

Table 3. Mean cholesterol, high density lipoprotein (HDL) cholesterol and triglyceride levels at initial screening and final follow up according
to treatment group.

Mean Mean HDL Mean
cholesterol cholesterol triglyceride
level (mM) level (mM) level (mM)

Method of % change % change % change
treatment n Initial Final (95% Cl) n Initial Final (95% Cl) n Initial Final (95% Cl)

Final follow-up at
<6 months
Diet only 136 7.3 6.3 - 13.7* 127 1.5 1.4 -6.7* 135 1.8 1.5 -16.7*

(-11.6, - 16.0) (-1.1, -9.2) (-8.2, -24.8)

Final follow-up at
6-18 months
Diet 249 7.4 6.5 -12.2 228 1.5 1.4 -6.7* 240 2.0 1.6 -20.0

(-10.8, - 14.3) (-6.0, - 13.4) (-9.5, -23.0)
Diet + fibratea 21 8.3 6.5 -21.7* 18 1.3 1.2 -7.7 20 3.3 1.6 -51.5*

(-14.2, -29.2) (+5.5, - 16.0) (-32.9, -65.7)
Diet +
cholestyramine 16 8.8 6.6 -25.00 16 1.6 1.4 - 12.5 16 1.7 1.7 0.0

(-13.2, -36.5) (+ 1.9, -27.3) (+ 13.1, - 15.1)

Final follow-up at
19+ months
Diet 301 7.2 6.6 -8.3 262 1.5 1.4 -6.7* 265 1.8 1.6 -1 1. 1*

(-7.5, -10.7) (-5.1, -11.2) (-1.2, -13.6)
Diet + fibratea 36 8.1 6.5 -19.8 32 1.4 1.6 + 14.3* 33 2.7 1.5 -44.4

(-14.2, -24.9) (+23.6, +6.4) (-22.3, -66.8)
Diet +
cholestyramine 41 8.0 6.8 -15.0* 36 1.6 1.6 0.0 37 1.8 1.7 - 5.6

(-8.6, - 19.4) (+3.8, -7.3) (+ 11.4, -20.2)
*P<0.05, P<O.01, P<K0.001.
n = number of patients. Cl = confidence interval. aBezafibrate or gemfibrozil.

likely to have altered their behaviour. Their initial mean
cholesterol level was 7.1 mM and their final,level 6.6 mM. This
fall of 7.0% (95% confidence interval 5.7-8.2%) probably
represents the maximum magnitude of change in a non-
compliant or control group.

Discussion
The initial screening project3 demonstrated that screening for
hyperlipidaemia on an opportunistic basis is feasible with the
support of a trained nurse facilitator, and was consistent with

the findings achieved by the Oxford heart attack and stroke pro-
ject." As some 90% of people attend their general practitioner
within a five year period,'2 it is quite possible that an entire
practice could be screened opportunistically if organization and
enthusiasm could be maintained. This follow-up audit goes fur-
ther and suggests that a reasonable degree of follow up can also
be achieved. The majority of patients were followed up at least
once, and most achieved a substantial reduction in plasma
cholesterol level.

In the absence of a control group several factors must be taken
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into account when interpreting the overall reduction in
cholesterol level. First, some allowance must be made for regres-
sion to the mean. On the basis of the change in the 26 patients
who required repeated attempts to persuade them to reattend,
this regression to the mean could account for up to 7% of the
12% reduction seen. It is unlikely to exceed this, and may well
be less if some of this group were partially compliant. Second-
ly, patients were not followed up when they responded to
management, and some may have subsequently relapsed. Thirdly,
patients knew their follow-up date, and could have modified their
diets just before the appointment. Nevertheless, despite these
reservations, the reductions in cholesterol levels are striking.

It is agreed that the UK needs a population strategy aimed
at decreasing the overall prevalence of hyperlipidaemia by general
dietary and lifestyle changes. It would be aimed as much at the
social and political environment as at the individual, aiming to
create a society in which individual change may occur. An in-
dividual strategy provides individual health education and treat-
ment in a general practice setting, and would be complemen-
tary to the population strategy. The success of an individual
strategy will depend to a considerable extent upon the provi-
sion of an infrastructure of support for participating general
practices.
Our strong impression is that a coordinator is needed.

Although the results reported here are from seven practices
receiving little formal support except for initial guidance on an
appropriate follow-up and treatment protocol, the key role of
the nurse coordinator must not be underestimated. In west Ox-
fordshire, the coordinating nurse provided liaison with the lipid
clinic, visited each practice at least fortnightly, tried to ensure
follow up was arranged when necessary and was available for
consultation on the management of individual patients.
Although we can provide no supporting data, it is the opinion
of all the collaborators that without her support follow up would
have been much less complete, and several practices would have
withdrawn. If identification and management of hyperlipidaemia
in general practice is to become a service reality rather than an
isolated event linked to research projects, the role of the nurse
facilitator must be consolidated for the efficient running of this
and other prevention programmes.
Some source of expert advice is also needed. In normal prac-

tice, most patients could be managed by the general practitioner
up to and including the institution of drug therapy. Only
unresponsive cases or cases where doubt about diagnosis or treat-
ment exists would need to be referred. Nevertheless, special ex-
pertise or a referral centre is still needed in any district propos-
ing to undertake screening, and this project involved support
from a long established lipid clinic. The involvement of a dieti-
tian is also essential, primarily to train and advise the nurse
facilitator and the primary health care staff, but also to help
the most difficult patients and those at highest risk.
The availability of cholesterol measurements should be con-

sidered. It seems likely that knowing the cholesterol level would
increase the impact of the initial dietary advice given to those
with high levels and reduce the impact in those with low levels,
and this area needs investigation. Portable dry chemistry
machines are now available which give an immediate measure-
ment of cholesterol levels. The fact that the total cholesterol level
is relatively unaffected by meals and that most clinical decisions
can be made on the basis of this result simplify both the screening
and follow-up procedure. However, special attention must be paid
to training operators of these machines and to maintaining a
policy of adequate quality control.
The issue of long-term follow up was not addressed in: this

study. Once control of lipid levels has been achieved in those
with cholesterol levels above 6.5 mM, patients will probably need
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to be followed up every 12 to 18 months. For those with
cholesterol levels below this, five-yearly follow up could be con-
sidered. This will generate a considerable practice workload and
there will be a need for a register and information system to
generate call and recall lists. Consequently, detailed proposals
for the provision of a computerized information system and for
reimbursement of preventive work in general practice must be
reviewed. A Department of Health standing medical advisory
committee working party is considering the issue of cholesterol
screening. The continuing negotiations over the 1987 white paper
on primary care,'3 and the repercussions from the 1989 white
paper, Workingfor patients, 14 have major implications for such
activities.

Appendix 1. Protocol used for management of hyperlipidaemia in general
practice.
1. Recruitment. Practices adopted different methods for recruiting people
into the screening programme. Most commonly, a letter was handed to
patients attending surgery for other matters. This offered an appoint-
ment to see the screening nurse, and briefly described what was involv-
ed. Some practices posted this letter to a random sample of their pa-
tients. Posters in the waiting area alerted people to the service, and un-
doubtedly the information was passed by word of mouth.

2. Initial consultation. The initial consultation was performed by nurses
and was based on the pattern pioneered by the Oxford heart and stroke
project;6 it involved identification of coronary heart disease risk fac-
tors, tetanus immunization and cervical cytology status where ap-
propriate. Counselling was given, with particular emphasis on smok-
ing cessation, weight reduction and exercise. Those with raised blood
pressure were managed according to practice protocols.
A fasting blood sample was taken to gain epidemiological evidence

of population lipid levels. General dietary advice based on a healthy
eating leaflet was given at the initial consultation without the knowledge
of the plasma cholesterol level. Subsequent advice and management was
based primarily on cholesterol levels.

3. Management ofhyperlipidaemia. Most people screened left a stamped
addressed envelope for their results. Those with cholesterol levels below
5.5 mM were advised that their levels were satisfactory. Those with levels
between 5.5 and 6.5 mM were told that their levels were higher than
desirable and were offered simple written dietary advice. In view of the
numbers involved, no formal follow up was arranged for these two
groups. Those with levels between 6.6 and 7.4 mM were informed by
letter that their level was 'higher than is desirable but no cause for con-
cern if you follow the suggestions listed below about diet and other
habits'. They were also told by the practice nurse about smoking cessa-
tion, and to see their doctor if they were taking the oral contraceptive
pill or diuretics. The dietary advice aimed to reduce total fat to around
30% and saturated fat to less than 101o of total energy intake. Increas-
ed proportions of unsaturated fats, complex carbohydrates, and more
dietary fibre, particularly soluble fibre were advised. When weight reduc-
tion was indicated, energy reduction and exercise were advised. A repeat
blood test was performed after about 12 weeks. A reduction in cholesterol
level to 6.5 mM or less was regarded as satisfactory.

Patients whose cholesterol level remained above 6.5 mM and those
with an initial cholesterol level of 7.5 mM or above were managed as
follows. Secondary causes of hyperlipidaemia were sought, in particular
diabetes, excess alcohol intake, hypothyroidism and drugs (for example
oestrogens, steroids, thiazides), and specific treatment for the condi-
tions identified was instituted. A diagnosis of a primary genetic
hyperlipidaemia was considered, taking account of a person's fasting
lipid profile and age, family history of hyperlipidaemia or early cor-
onary heart disease, and the presence of tendon xanthomas. Up to 10o
of the population are in this category and they need vigorous manage-
ment as they have the highest risk of early heart disease. All these pa-
tients had individual dietary advice reinforced on several occasions before
drug therapy was considered.

4. Referral to lipid clinic. All those with cholesterol levels above 7.5 mM
were initially referred to a lipid clinic in order to estimate the incidence
of undiagnosed monogenic familial hyperlipidaemia. As expertise in the
practices increased only those with levels over 8.0 mM were referred.

5. Drug treatment. Drug treatment was considered for those whose
plasma cholesterol level remained at 7.5 mM or above once secondary
hyperlipidaemia was excluded and adequate dietary modification achiev-
ed, including weight loss as necessary. Most people with familial
hyperlipidaemia received lipid lowering medication. Exceptionally, in
patients aged under 35 years, or those with hypertension, diabetes or
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a particularly strong family history of early coronary heart disease, treat-
ment was considered for cholesterol levels between 7.0mM and 7.5 mM.
Those with raised cholesterol levels and triglycerides levels under 2.5

mM were prescribed cholestyramine in gradually increasing dosage to
minimize gastrointestinal upset. The usual dose was 16 g per day (four
sachets) with a range of 4 to 24 g per day.
A fibrate (bezafibrate or gemfibrozil) was prescribed for those with

raised cholesterol levels and triglyceride levels of 2.5 mM or above, for
those with hypertriglyceridaemia (triglyceride levels above 5.0 mM), and
for those unable to tolerate cholestyramine.
A combination of,cholestyramine and a fibrate was sometimes used

if the response to a single drug was inadequate.

6. Follow up. Maintenance of follow up was achieved by a manual card
index because few routine recall systems existed in the practices.
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COLLEGE
ACCOMMODATION

Charges for College accommodation are reduced for Fellows,
Members and Associates. Members of overseas colleges are
welcome when rooms are available, but pay the full rate. All
charges for accommodation include a substantial breakfast and
service and VAT.

Children aged six years and over can be accommodated when
accompanied by a parent, and arrangements can be made for
children aged between six and 12 years to share a room with
their parents at a reduced rate. Children aged over six years
may use the public rooms when accompanied by their parents.
Children under six years of age cannot be accommodated and
dogs are not allowed. Residents are asked to arrive before 21.00
hours to take up their reservations.

The room charges per night are:

Members Full rate
Single with/without handbasin £28.00 £42.00
Single with bathroom £38.00 £57.00
Twin/double with/without

handbasin £45.00 £65.00
Twin/double with bathroom £54.00 £80.00
Breakfast £5.00 £7.50
Carport £5.00 £12.50

Enquiries should be addressed to:
Mrs L. Demetriou,
Royal College of General Practitioners,
14 Princes Gate, Hyde Park,
London SW7 1PU.

Reception rooms are available for booking by outside
organizations as well as by Members. No room hire charges
are levied for Faculty approved meeting. All hirings are subject
to approval, and the charges include VAT and service.

The room charges are:
Members Full rate

Long room £150.00 £300.00
John Hunt room £110.00 £220.00
Common room and terrace £130.00 £260.00
Dining room and kitchen £65.00 £130.00

If catering is required a 5% handling charge will be added to
the total.

Enquiries should be addressed to:
The Meeting Secretary,
Royal College of General Practitioners,
14 Princes Gate, Hyde Park,
London SW7 1PU.

Whenever possible bookings should be made well in advance
and in writing. Telephone bookings for bedrooms can be
accepted only between 08.30 and 17.30 hours on Mondays
to Fridays (071-581 3232). Outside these hours an Ansafone
service is available. A cancellation fee of 25% will apply if
cancellation is made within 24 hours of the due date.
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