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WHAT THIS STUDY ADDS

To determine the prevalence and treatment of hypertension,
dyslipidaemia and both together in the UK between 1998 and 2006.

METHODS

We used The Health Improvement Network (THIN) a general
practice-based database from 1998 to 2006 and we compared the
1998 and 2003 data to that taken from the Health Survey for England
(HSE) in 1998 and 2003.

RESULTS

The prevalence (treatment) of hypertension was 25.3% (11.4%) in 1998,
27.8% (15.1%) in 2003 and 26.9% (16.2%) in 2006 in THIN. In HSE it was
37.3% (9.6%) in 1998 and 32.9% (13.8%) in 2003. For dyslipidaemia the
figures were 8.6% (1.9%), 18.5% (6.5%) and 24.4% (9.8%) for THIN and
67.8% (2.3%) and 74.9% (7.0%) for HSE. Concurrent hypertension and
dyslipidaemia in THIN increased from 5.5% (1.1%) in 1998 to 13.5%
(4.5%) in 2003 and 17.4% (7.1%) in 2006.The prevalence of both
conditions was 30.6% (0.7%) in HSE in 1998 and 28.7% (3.1%) in 2003.

CONCLUSIONS

There has been a progressive improvement in the detection and
treatment of hypertension, dyslipidaemia and both conditions together
between 1998 and 2006. However, much still needs to be done to
improve the diagnosis and treatment of hypertension,
hypercholesterolaemia and concurrent hypertension and
hypercholesterolaemia in the United Kingdom.
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Introduction

Cardiovascular disease (CVD) is the leading cause of death
worldwide. In Europe, it contributes to nearly 2 million
deaths per year in people under the age of 75 years [1],and
accounts for 49% of all deaths in Europe [2]. The high
prevalence of CVD is attributed to the presence of high
levels of modifiable cardiovascular risk factors including
hypertension, hypercholesterolaemia, smoking, sedentary
lifestyle, diabetes or glucose intolerance and obesity [3].
Hypertension is second only to smoking in its contribution
to the burden of disease in developed countries [4]. Glo-
bally, hypertension and hypercholesterolaemia are esti-
mated to contribute to 7.1 and 4.4 million deaths per year,
respectively [4]. These two risk factors frequently coexist
[5-8], and their impact on CVD events is thought to be
more than additive [9, 10].

Lifestyle changes are recommended for patients at risk
of CVD [11, 12]. However, lifestyle measures alone are often
not sufficient and patients should be treated with appro-
priate antihypertensive and lipid-lowering therapy [11, 12].
Meta-analyses of clinical trials have demonstrated beyond
doubt that antihypertensive [13-16] and lipid-lowering
[17-19] therapies significantly reduce patients’ CVD mor-
bidity and mortality. Current guidelines also advocate the
use of statins as lipid-lowering agents [11, 12, 20, 21].

Despite these guidelines, many patients with hyperten-
sion and/or hypercholesterolaemia are under-treated and,
even amongst those who are treated, many do not achieve
their blood pressure [22] and/or lipid targets [22-26].
However, treatment rates have improved somewhat
recently, particularly for lipid-lowering therapies, but
remain suboptimal [27].

The 1998 Health Survey for England (HSE) demon-
strated the high prevalence of hypertension and hyperc-
holesterolaemia in the population of the United Kingdom
[28, 29]. In order to estimate the extent to which these
conditions are clinically diagnosed and treated in primary
practice in the United Kingdom, we conducted a study
utilizing electronic records from The Health Improvement
Network (THIN) [30] and compared these results against
the population-based data from the 1998 HSE [31,32] and
the 2003 HSE [33, 34].

Methods

Primary analyses

The primary aim of this study was to compare the preva-
lence of hypertension and hypercholesterolaemia, occur-
ring either alone or together,and drug treatment for these
conditions, in the 1998 and 2003 population-based HSE
and in a cross-sectional analysis of THIN primary care data-
base for the same years. We also examined trends in the
prevalence and drug treatment of these conditions from
1998 to 2006 in THIN.
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THIN database contains clinical, prescribing and other
records, including blood pressures and test results, of over
5.5 million patients. Data are derived directly from the
practitioner’s electronic patient records, dating from 1985
for some practices. THIN data are likely to reflect what
actually happens in primary care in the United Kingdom
[http://www.epic-uk.org/thin.htm].

At the time of this analysis THIN study population
included patients from 326 THIN practices. We identified
patients (aged = 16 years) with a history of hypertension
or drug treatment for hypertension among those regis-
tered with each practice at the beginning of 1998, 2003 or
2006. The presence of hypertension was determined by
one or more of the following: a recorded clinical diagnosis,
blood pressure recordings (systolic blood pressure =
140 mmHg or diastolic blood pressure = 90 mmHg, aver-
aged over three successive occasions), or a record of anti-
hypertensive drug prescribing.Treatment for hypertension
was defined as: thiazide diuretics, unless prescribed for
oedema or congestive heart failure; B-adrenoceptor block-
ers,unless prescribed for angina or anxiety or with nitrates;
calcium channel blockers, unless prescribed for angina or
with nitrates; angiotensin-converting enzyme inhibitors,
unless prescribed for congestive heart failure or with loop
diuretics; angiotensin Il receptor blockers; a-adrenoceptor
blockers or centrally acting drugs. We also identified
patients with hypercholesterolaemia in 2003 and 2006.The
presence of hypercholesterolaemia was determined by
one or more of the following: a recorded clinical diagnosis,
a recorded cholesterol measurement (total cholesterol
=5mmol " (193 mgdl™") or low-density lipoprotein
cholesterol = 3 mmol I (116 mg dI™")) or a record of pre-
scription of lipid-lowering drug treatment (drugs in BNF
chapter 2.12: statins, ezetimbe, fibrates, anion exchange
resins, nicotinic acid, fish oils).

The HSE comprised data on individuals from randomly
selected addresses. We used the subset of people
aged = 16 years with valid blood pressure and total cho-
lesterol data. These individuals were defined as hyperten-
sive if, on the day they were surveyed, they had systolic
blood pressure = 140 mmHg or diastolic blood pressure =
90 mmHg (based on the average of the last two of three
blood pressure measurements taken on the same day), or
they were being treated for hypertension. They were
defined as dyslipidaemic if they had a total cholesterol
concentration = 5 mmol I" or they were being treated
with lipid-regulating drugs.

The prevalence of hypercholesterolaemia in patients
with or without hypertension and the prevalence of hyper-
tension in patients with or without hypercholesterolaemia
were also determined in the HSE and THIN.

Secondary analysis

In a secondary analysis, we determined the time to diag-
nosis of hypercholesterolaemia in patients with or without
hypertension and, conversely, the time to diagnosis of
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hypertension in patients with or without hypercholestero-
laemia.We identified patients in THIN aged = 16 years and
with no prior history of hypertension or hypercholestero-
laemia on 1 January 2003. An inception cohort of hyper-
tensive patients was identified, comprising patients in
whom hypertension was first identified between 1 January
2003 and 31 December 2005. Each patient in this cohort
was matched with four patients of the same age and
gender in the same practice who did not have hyperten-
sion.The date of diagnosis of hypertension was defined as
the index date for each hypertension case and their con-
trols. The time from the index date to the diagnosis of
hypercholesterolaemia in patients with recognized hyper-
tension was compared with that in patients not diagnosed
as hypertensive.

Similarly, we defined an inception cohort of dyslipi-
daemic patients and compared the time to diagnosis of
hypertension in these patients with that in a control group
of patients not diagnosed with hypercholesterolaemia.

Statistical methods

In the primary analysis, the prevalence of diagnosis and
treatment for hypertension, hypercholesterolaemia and
both conditions were calculated for patients in seven age
categories, by gender and for all patients. Survival models
with Weibull distributions were used to model time to
diagnosis of disease, adjusting for year, age and gender.

Results

Primary analyses

We used data from 326 practices contributing to THIN. We
identified a population of 2.04, 2.46 and 2.58 million
patients aged = 16 years and permanently registered in
THIN in 1998, 2003 and 2006, respectively. The HSE
included 15908 individuals aged = 16 years in 1998, and
14 836 in 2003. Of these, measurements for blood pressure
and total cholesterol were available for 9410 and 6855 indi-
viduals. Table 1 shows the gender and age distribution in
the five study groups. About 32% of THIN population was
under the age of 35 years, compared with only 20% of the
HSE sample in 2003 with both blood pressure and choles-
terol data.

Prevalence and drug treatment of hypertension
The prevalence of hypertension increased with advancing
age in both men and women across all three study groups
(Table 2, Figure 1A). Similar rates were found in THIN and in
the HSE, except in 1998 when the rates in the HSE were
higher across all age groups.

The overall prevalence of hypertension was lower in
the 2003 HSE (32.9%) than in 1998 HSE (37.3%). The treat-
ment rates among those with hypertension increased from
25.6% to 41.8%. In THIN population the prevalence of
recorded hypertension was 25.3% in 1998, 27.8% in 2003
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and 26.9% in 2006. Treatment rates with antihypertensive
medication among these patients were 45.2% in 1998,
54.4% in 2003 and 60.3% in 2006 (Table 2).

Prevalence and drug treatment of
hypercholesterolaemia

The point prevalence of hypercholesterolaemia in the HSE
increased with advancing age, peaking at 93.2% amongst
women aged 65-74 years and at 89.2% amongst men
aged 55-64 years in 2003 (Table 2). The rates were slightly
higher in all age groups than those observed in 1998.The
prevalence of hypercholesterolaemia was much higher in
the population-based HSE than in THIN for all age groups
(Figure 2A). In the 2003 HSE, 74.9% were diagnosed with
hypercholesterolaemia whilst this condition was only diag-
nosed and recorded in 18.5% of the 2003 THIN population
(Table 2). In THIN, the prevalence of diagnosed and
recorded hypercholesterolaemia did not exceed 50% in
any age group (Table 2). Between 1998 and 2006 the
prevalence of diagnosed and recorded hypercholestero-
laemia in THIN increased three-fold, but remained far
below the rates observed in the HSE.

In the 2003 HSE only 9.4% of those with hypercholes-
terolaemia were treated with lipid-lowering medication
(Table 2), an increase from 3.4% in 1998. However, in THIN
treatment rates among patient with recorded hypercho-
lesterolaemia were 22.6% in 1998, 34.9% in 2003 and
40.3% in 2006 (Table 2, Figure 2B).

Prevalence and drug treatment of concurrent
hypertension and hypercholesterolaemia

In 2003 28.7% of the HSE population had concurrent
hypertension and hypercholesterolaemia, a small increase
since 1998.The prevalence of concurrent hypertension and
hypercholesterolaemia was higher in the HSE than THIN for
all age groups (Table 2, Figure 3A).The prevalence of diag-
nosed and recorded concurrent disease in THIN increased
from 5.5% in 1998 to 13.5% in 2003 and 17.4% in 2006
(Table 2, Figure 3A).

Treatment rates of concurrent disease were low in the
HSE, 2.4% of those diagnosed with both conditions in 1998
and 10.9% in 2003. Treatment rates in THIN were higher:
21.0% in 1998, 33.4% in 2003 and 40.5% in 2006.

Table2 shows the prevalence of hypertension in
patients with and without hypercholesterolaemia and the
prevalence of hypercholesterolaemia in patients with and
without hypertension in the three study groups. In the
2003 HSE hypertension was more prevalent in individuals
with hypercholesterolaemia (38.4%) than in those without
hypercholesterolaemia (16.8%). Similarly, in THIN, hyper-
tension was more prevalent in individuals with hypercho-
lesterolaemia (1998 THIN: 72.9%) than in those without this
condition (1998 THIN: 21.7%). The converse was also true,
with hypercholesterolaemia being more prevalent in
individuals with hypertension compared with patients

Br | Clin Pharmacol / 65:5 /| 777
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Table 2

Prevalence of hypertension with and without hypercholesterolaemia and
hypercholesterolaemia with and without hypertension in the HSE and in
THIN in 2003 (row and column totals are not shown for clarity) and in THIN

alone for 2006

Hypercholesterolaemia

No Yes % Yes

HSE 2003 (n = 6 855)

Hypertension No 1435 3162 68.8%
Yes 289 1969 87.2%
% Yes 16.8% 38.4%

THIN 2003 (n =2 460 163)

Hypertension No 1653 468 123 371 8.9%
Yes 350670 332 654 48.7%
% Yes 21.7% 72.9%

THIN 2006 (n =2 576 015)

Hypertension No 1705 284 178 178 12.4%
Yes 243 149 449 404 64.9%
% Yes 16.2% 71.6%

HSE, Health Survey for England; THIN, The Health Improvement Network.

without hypertension in both the 2003 HSE (87.2%
vs. 68.8%) and THIN (2003 THIN: 48.7% vs. 8.9%) study
populations.

Secondary analysis

In the secondary analysis using THIN patient population,we
found that the likelihood of hypertension being diagnosed
and recorded in patients with hypercholesterolaemia
(n=36012) was 2.0 (95% CI 1.9, 2.1) times greater than in
patients from the same practice and matched for age and
gender, but without hypercholesterolaemia.The likelihood
of hypercholesterolaemia being diagnosed in patients with
hypertension (n=19 107) was 5.4 (95% Cl 5.2, 5.6) times
greater than in patients without hypertension.

Discussion

The HSE is a population-based sample and provides an
assessment of the point prevalence of patients with blood
pressures and/or total cholesterol concentrations above
the thresholds used to define hypertension and hypercho-
lesterolaemia. Guidelines stress the need for more than
one blood pressure measurement to diagnose hyperten-
sion. In the HSE, blood pressure measurements were made
during one visit and therefore the prevalence of hyperten-
sion may have been overestimated [29]. In contrast, THIN
indicates the extent of clinically diagnosed and recorded
hypertension and hypercholesterolaemia among patients
who visit their general practitioner, and is likely to under-
estimate the prevalence in the general population. The
prevalence of hypercholesterolaemia was indeed higher in
the HSE (74.9% overall) than in THIN (18.5% overall) in
2003. The age specific prevalence rates of hypertension
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Prevalence of diagnosis (A) and treatment (B) for hypertension in the HSE
(solid lines) and THIN (dashed lines) in 1998 (red), 2003 (blue) and 2006
(green)

averaged over both sexes were similar in THIN and the HSE
sample; there was a higher prevalence of hypertension in
women aged 16-54 years in THIN than in the HSE and a
lower prevalence in men. Many women in this age group
are of child-bearing potential. Those prescribed the contra-
ceptive pill or who are pregnant are likely to have their
blood pressure more regularly monitored. Those aged
45-54 years may have begun their menopause, which may
also increase their likelihood of visiting their general prac-
titioner and having their blood pressure measured. Both
oestrogen therapy and resulting repeated blood pressure

Br | Clin Pharmacol / 65:5 / 781



BJCP T.M. MacDonald & S.V. Morant

A

100 [
90
80
70
60
50
40
30
20
10

0
16-24  25-34 35-44 45-54 55-64 65-74 75+

Diagnosis (%)

Age (years)

Treatment (%)
N
1%,
T

16-24  25-34 35-44 45-54 55-64 65-74 75+

Age (years)

Figure 2

Prevalence of diagnosis (A) and treatment (B) for hypercholesterolaemia
in the HSE (solid lines) and THIN (dashed lines) in 1998 (red), 2003 (blue)
and 2006 (green)

measurements could contribute to the higher prevalence
of diagnosed hypertension observed in young and
middle-aged women.

Our study demonstrated a very low prevalence of rec-
ognized hypercholesterolaemia in THIN (18.5% in 2003 vs.
74.9% in the HSE). One explanation for this could be the
lack of screening for this condition. Cholesterol screening
in the United Kingdom was recommended only in those
patients who were at high risk (10-year risk >20%) of CVD
[20, 35, 36] at the time of this study. This may have contrib-
uted to the under-recognition of hypercholesterolaemia,
particularly among younger patients. Whilst it would have
been better to have had high density lipoprotein (HDL)
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Figure 3

Prevalence of diagnosis (A) and treatment (B) for concurrent hyperten-
sion and hypercholesterolaemia in the HSE (solid lines) and THIN (dashed
lines) in 1998 (red), 2003 (blue) and 2006 (green)

concentrations measured in all subjects, these data were
not available widely and so we used only total and LDL
cholesterol measurements in this study.

Previously published analyses of the 1998 HSE confirm
the prevalence of hypertension and hypercholestero-
laemia reported in the present study (n =11 529, hyperten-
sion 37%, defined as systolic blood pressure (SBP)=
140 mmHg or diastolic blood pressure (DBP) =90 mmHg
[29]; n=10569, hypercholesterolaemia 68%, defined as
total cholesterol =5 mmol I [28]). The prevalence of
hypertension and hypercholesterolaemia observed in the
HSE is comparable with figures reported in other national
surveys [37-39].



The differences we have observed in the present study
between clinic- and population-based data are consistent
with reports of clinic-based studies conducted in Europe
[25] and in the United States [40, 41].

Few surveys have looked into the prevalence of con-
current hypertension and hypercholesterolaemia. A study
in the United States estimated that the prevalence of
concurrent hypertension and hypercholesterolaemia is
approximately 20% (LDL cholesterol =130 mgdl™" [or
=100 mg dI™' in patients with cardiovascular risk factors]
and blood pressure = 140/90 (or 130/80 mmHg depend-
ing on risk factors), or taking medications for these condi-
tions) (42). We found that the overall prevalence of
concurrent hypertension and hypercholesterolaemia was
30.6% in the HSE. A survey in France found that 36.2% of
hypertensive men (SBP = 140 mmHg or DBP = 90 mmHg
or antihypertensive treatment) aged =55years had
concurrent hypercholesterolaemia (defined as total
cholesterol = 6.5 mmol I”" (250 mg dI™")) [43]. A study in
the United States comparing the prevalence of hypercho-
lesterolaemia in two ethnically different, community-
dwelling samples of hypertensive adults found levels of
hypercholesterolaemia among hypertensive indivi-
duals similar to those we report, ranging from 49.5% in
black women to 78.4% in white men [44]. In the HSE
82.1% of individuals with hypertension had concurrent
hypercholesterolaemia.

The prevalence of concurrent hypertension and hyper-
cholesterolaemia observed in the clinic mirrors the trend
earlier discussed for isolated hypertension and hypercho-
lesterolaemia. Concomitant hypertension and hypercho-
lesterolaemia were reported in <10% of patients in both
the Dutch [25] and United States managed care popu-
lations [40]. In the VA population [41], the recorded
prevalence of concurrent hypertension and hypercholes-
terolaemia was considerably higher (30.7%), presumably
due to the demographics of this study population. A key
strength of the present study is that the GP clinic data and
the HSE data were derived in the same National Health
Service system.

The prevalence of diagnosed hypertension in THIN
changed little between 1998 (25.3%) and 2006 (26.9%),
while the prevalence of diagnosed hypercholesterolaemia
increased from 8.6% to 24.4% over this 8 year period.
Comparison of the prevalence rates in THIN and the HSE in
2003 suggests that about 84% of expected hypertension
but only 25% of expected hypercholesterolaemia was
detected and recorded in the United Kingdom in that year.

In the 2006 THIN, only 60.3%, 40.3% and 40.5% of
patients with diagnosed and recorded hypertension,
hypercholesterolaemia and both conditions together,
respectively, were treated with antihypertensive and/or
lipid-lowering medications. Such low treatment rates are
particularly worrying considering that THIN is biased
towards well-performing practices in the United Kingdom.
Because of this, our results are likely to be optimistic esti-
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mates of the national primary care treatment rates in the
United Kingdom. The VA clinic-based study by Johnson
et al. reported treatment rates of 46.6%, 31.5% and 27.6%
with antihypertensives, lipid-lowering agents and both
types of medications for asymptomatic patients without
diabetes but with hypertension, hypercholesterolaemia or
both conditions, respectively. This increased to 66.8%, 42.5
and 50.5%, respectively, in patients with diabetes [26]. In
patients with symptomatic CVD treatment rates were
higher across all patient groups. In contrast, the treatment
rates reported for the Dutch clinic-based study by van Wyk
et al. were considerably higher. Among treatment-eligible
patients with newly diagnosed hypertension, hypercholes-
terolaemia and both conditions, treatment rates of 71%,
57% and 72%, respectively, were observed within 1 year of
diagnosis [25]. These higher treatment rates may be due to
differences in the way in which treatment rates were cal-
culated rather than just differences in the management
of these patients. In studies in the United States based on
the National Health and Nutrition Examination Survey
(NHANES), 37.3% of participants with hypertension and
hypercholesterolaemia in 2001-02 received treatment for
both conditions [42]. A recent review has shown that
hypertension treatment rates are much better in the USA
compared with England [45].

The present findings have important clinical implica-
tions. The low rates of diagnosis of hypertension and
hypercholesterolaemia in THIN compared with the preva-
lences in the HSE suggest the need to improve screening
for hypertension and, particularly, hypercholesterolaemia
in clinical practice.The increase in the prevalence of hyper-
tension with advancing age is well documented. Clinicians
are therefore more likely to screen older patients for this
condition. Our observations from both the HSE and THIN
clearly demonstrate an age-related increase in the preva-
lence of hypercholesterolaemia, suggesting the need to
screen routinely for hypercholesterolaemia in the elderly,
particularly because the elderly are susceptible to CVD.
Others have argued that, in order to maximize the number
of event-free life years gained, lipid-lowering treatment
may often need to be started in younger individuals [46].

The high prevalence of concurrent hypertension and
hypercholesterolaemia in the HSE suggests that when one
of these conditions is diagnosed the patient should be
screened for the other. Indeed, our results demonstrate
considerable clustering of these two cardiovascular risk
factors in the United Kingdom population.The observation
that less than 25% of those diagnosed with both risk
factors in THIN were treated for both conditions indicates a
lost opportunity for further risk reduction, particularly in
view of the substantial benefits offered by lipid-lowering
treatment in hypertensive patients [47]. Future efforts
must be directed towards educating clinicians and
patients on the importance and benefits of treating all
modifiable risk factors. However, educational approaches
may only have short-term effects in changing practitioner
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behaviour, and therefore need to be augmented with
wider-reaching approaches [48, 49].

Guidelines for the treatment of hypertension and
hypercholesterolaemia call for the assessment and treat-
ment of multiple rather than isolated cardiovascular risk
factors [12, 20, 21]. Pharmacological treatment of hyper-
tension [16, 50, 51] and hypercholesterolaemia [18, 19, 47,
50] has been demonstrated to result in significant reduc-
tions in the risk of major cardiovascular events.

Limitations

THIN data are limited in that they are observational and
taken from electronic records created by general practi-
tioners in primary care. The presence of a disease condi-
tion can therefore only be determined for patients who
have sought medical care, and where the condition has
been investigated, measured and/or diagnosed, and the
measurements and/or diagnosis have been recorded
electronically by the practitioner. Records may therefore
be incomplete and subject to practitioner variation. For
example, normal blood pressure recordings or cholesterol
assessments may not have been recorded. They may also
have been subjected to diagnostic bias for patients who
sought medical care for other conditions. Treatment rates
do not included nondrug therapy and are based on pre-
scription records, rather than dispensing records.
However, the latter would tend to overestimate actual
drug treatment rates as patients may not have collected
these prescriptions or taken their medications [52].
Finally, THIN practices are likely to represent the most
motivated and better practices in the United Kingdom.
Despite this, the treatment rates observed in this study
are still low.

In contrast to THIN, which is based on longitudinal data
accumulated over the course of a year, the HSE measured
blood pressure and serum cholesterol during a single
patient visit.

We acknowledge that the methodology we employed
to ensure that drugs were prescribed for hypertension will
have removed from the cohort those treated for both
hypertension and ischaemic heart disease or heart failure.
This is a limitation that will tend to underestimate the
prevalence of these conditions.

In conclusion, our study demonstrates that much still
needs to be done to improve the diagnosis and treatment
of hypertension, hypercholesterolaemia and concurrent
hypertension and hypercholesterolaemia in the United
Kingdom. Clinicians need to be aware of the high preva-
lence of these conditions and should increase their efforts
to screen for these conditions, particularly in patients who
already have one of these cardiovascular risk factors iden-
tified or who are at a high risk of CVD. Furthermore, physi-
cians should insure that all patients with hypertension
and/or hypercholesterolaemia should be treated ade-
quately in order to reduce the likelihood of CVD.
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The Health Survey for England is commissioned by the
Department of Health. The 1998 Health Survey for England
was carried out by the National Centre for Social Research
and the Department of Epidemiology and Public Health at
University College London. Access to the dataset was pro-
vided by the UK Data Archive. None of the above organiza-
tions bear any responsibility for the analysis and
interpretation of the data in the present study. Access to the
THIN and Health Service for England databases were paid for
by Pfizer Inc.
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