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Abstract
Aim:
To compare blood pressure control and management patterns among hypertensive
patients of Caucasian and ethnic minority origin.
Methods:
This study involved a retrospective case-note assessment of the quality of care
received over a 3-year period of 199 Caucasian and 50 ethnic minority patients with established
essential hypertension attending an inner city UK general medical practice.
Results:
Compared to Caucasian patients, patients from ethnic minority origins were more
likely to have a mean diastolic blood pressure above 90 mmHg adjusted for age, gender, diabetes,
body mass index, smoking, alcohol, and family history of cardiovascular and cerebrovascular
disease (OR = 2.6, p = 0.02). Ethnic minority patients had an average of five more general
practice visits annually than Caucasian patients (p < 0.01). However, the mean number of blood
pressure readings per year did not differ significantly between the two groups. The most
commonly used antihypertensive drug in ethnic minority patients was atenolol compared to
bendroflauzide in Caucasian patients.
Conclusions:
There is scope for improving the control of blood pressure, and hence
influencing vascular disease rates, in ethnic minority populations. The use of evidence-based
hypertension treatment tailored to ethnic origin could be improved and the higher number of GP
visits for these patients could be utilized to optimize blood pressure control. However, public
health strategies need to take account of the possible higher primary care workload inherent in
achieving good control in such populations.
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Introduction
Stroke is the third most common cause of death in the UK, responsible for about 60 000 deaths a year in
England and Wales.1 The public health target for the UK is to reduce the death rate from coronary heart
disease and stroke in people under the age of 75 years by at least two-fifths by 2010, saving up to 200 000
lives in total.2 One major strategy for stroke prevention is the control of hypertension. A 5 mmHg reduction in
diastolic blood pressure and a 9 mmHg reduction in systolic blood pressure can reduce the risk of stroke by
one-third.3
Ethnic minorities form 9% of the population in England.4 There is evidence that age-standardized median
systolic blood pressure is significantly higher in Afro-Caribbeans than Europeans, and mortality from
hypertensive disease is four times greater among Afro-Caribbean men and seven times greater among AfroCaribbean women than the national average. The mortality rate from stroke among Afro-Caribbeans in
England and Wales is nearly twice that of the general population.5–7 The mortality rate related to hypertension
among British Asians is about 1.5 times the national rate.8
Scarce data is available on the quality of care given to hypertensive patients from ethnic minority groups
because of the challenge of routine and complete identification of ethnic origin in National Health Scheme
(NHS) records. This study explores blood pressure control levels and the pattern of hypertension management
among patients of different ethnic origins in a UK inner city general practice.

Materials and methods
The practice is situated in an inner city, highly deprived, area of Nottingham in England, with a 30% ethnic
minority practice population. On registration, patients complete a card that includes the identification of their
ethnic origin, with categories based on the England census classification. Patients were selected for the study
on the basis of computer-recorded Read codes (the recommended national standard coding system in
general practice in the UK for recording clinical information) with diagnosis of hypertension, and drug
prescriptions for antihypertensive medications.
Data was collected from the medical records of hypertensive patients attending the practice over a 3-year
period (calendar years 1996–98). The demographic data extracted from the medical records included ethnic
group, gender and age. Clinical data collected included date of diagnosis; blood pressure level at the start of
treatment; number of blood pressure readings before the initiation of medication; annual number of GP and
practice nurse consultations; cardiovascular risk factors including smoking, alcohol consumption, body mass
index, family history of hypertension, cardiovascular or cerebrovascular disease or diabetes mellitus;
investigation results and frequency; the annual number and values of blood pressure readings; nonpharmacological treatment advice; concurrent diseases and problems; current drug treatment; and the
number of hospital admissions. Manual and computer (Egton Medical Information Systems, UK) records were
reviewed.
Due to differences in the target blood pressure between guidelines that were current at the time of the study,9–
11 analysis was performed twice considering the definition of ‘control’ to be 160/90 mmHg and 140/90 mmHg.
In addition to the systolic and diastolic blood pressure, the mean arterial pressure (MAP) was used in the
analysis (MAP = systolic pressure + [diastolic pressure * 2]/3).12
The doses of the antihypertensive drugs were expressed as fractions of the 1999 WHO Defined Daily Doses
(DDDs).13 For each year of the 3-year period reviewed the total number and type of antihypertensive
medication prescribed was recorded. An antihypertensive agent was included if it was taken at any time that
year. Drugs were classified as per the British National Formulary.14
Sample size and power calculation
From the results of the studies performed to assess the adequacy of hypertension control in Britain, it was
expected that 50% of Caucasian patients would have inadequate blood pressure control. The numbers of
Caucasian and ethnic minority patients with essential hypertension in the practice gave the study an 80%
power to detect an odds ratio for ethnic minority patients to have inadequate blood pressure control of 2.5

(equivalent to a level of inadequate control of 70%) at 5% (2-tailed) level of significance.
Statistical analysis
Statistical analysis was done using SPSS V.8 for Windows. Logistic regression analysis was carried out to
determine which variables contributed to observed blood pressure; all variables were entered using the
‘forward’ method with ethnic group entered as block two. Linear regression was used to explore the
relationship between workload (number of GP and nurse visits) and other variables. Other tests, including chisquared, t-test and Mann–Whitney U-test, were used as necessary to test univariate relationships. In all
cases, a 2-tailed probability of less than 0.05 was taken as significant.

Results
Two hundred and forty-nine patients were identified; 199 Caucasians and 50 belonging to ethnic minority
groups. These included 39 Black and 11 South Asian patients. Basic demographic and risk factor differences
are displayed in Table 1.
Seventy-four patients (30%) were tested at least once during the 3-year period for total serum cholesterol (61
Caucasian and 13 ethnic minority patients), and about 20% of both groups had a 3-year average serum
cholesterol of over 6.5 mmol/L with no significant difference between the two groups. There were no
significant differences in the number of urine, serum glucose or electrolyte tests, non-pharmacological lifestyle
advice, number of drugs used between ethnic minority groups and drug doses taken, calculated as fractions of
DDDs, between Caucasian and ethnic minority patients over the study period (Table 2). However, the most
commonly prescribed antihypertensive drug in ethnic minority patients was atenolol compared to
bendrofluazide in Caucasians.
The average number of blood pressure measurements prior to initiation of pharmacological treatment was
three times for both groups. The average blood pressure at the initiation of treatment was 175/102 for
Caucasian and 168/102 for ethnic minority patients (ρ = 0.036). The mean DBP for ethnic minority patients
was 90 mmHg, compared to 87 mmHg for Caucasian patients. Of ethnic minority patients, 55% had a diastolic
blood pressure over 90 mmHg during the 3-year study period, compared to 33% of Caucasian patients (χ2 =
7.83, df = 1, ρ = 0.005) (Table 3). The difference remains significant following adjustment for eight potential
confounding factors using the logistic regression model (p = 0.02) (Table 4). The odds ratio of ethnic minority
patients having a DBP more than 90 mmHg was 2.7 (95% CI 1.2–6.2).
The mean systolic blood pressure for the 3-year period of the study was 157 mmHg for all hypertensive
patients in the practice (158 mmHg for whites and 152 for ethnic minority patients). The difference at either
threshold was not significant between the two ethnic groups. The odds ratios of having SBP more than 160
mmHg for patients aged 61–70, 71–80 and more than 80 years were 5, 8.1, 11.5, respectively. At the lower
140 mmHg threshold for SBP control, in addition to age, female hypertensives were 3.5 times more likely to
have SBP higher than 140 mmHg than male hypertensives (95% CI 1.4–8.7, ρ = 0.006).
The only factor that had a significant effect on whether the mean arterial pressure (MAP) was below or above
the control threshold was the body mass index of the patient. The odds ratio for a patient with a body mass
index of more than 27 kg/m2 of having a MAP more than 113.3 mmHg (160/90 mmHg) was 2.7 (95% CI 1.4–
5.3).
The mean number of GP and nurse visits per year for ethnic minority patients was 7.1 and 1.0, respectively.
For Caucasian patients, the number of visits was 5.8 and 1.3, respectively. Adjusting for age and sex using
linear regression, ethnic group had a significant independent effect on measured workload (OR = 4.4, 95% CI
0.3–8.5, p = 0.035) including both nurse and doctor visits with the difference in the number of visits to the GP
alone greater (OR = 4.8, 95% CI 1.3–8.3, p = 0.008). There was no significant difference in the annual number
of blood pressure readings following the diagnosis of hypertension (3 for Caucasians and 4 for ethnic minority
patients).
Diabetic patients had significantly higher rates of practice consultations, including both nurse and GP visits
with a mean difference of eight visits (95% CI 4–12).

Discussion
People with hypertension from ethnic minorities from the study population were about two and a half times
more likely to have inadequate control of their diastolic blood pressure (defined as more than 90 mmHg),
despite having a higher overall GP consultation rate than Caucasian patients. There was no significant
difference in the number of blood pressure readings between the two groups.
Only 47% of ethnic minority patients had their average DBP controlled (less than 90 mmHg) compared to 77%
of Caucasian patients, a finding that was still significant after extensive adjustment for important clinical
differences between the groups. The proportion of hypertensives not receiving drug treatment in our
population was lower than shown in other studies (12% of Caucasians and 14% of ethnic minorities), and the
level of control achieved was higher, suggesting that either the threshold for drug treatment in our population
was lower or that fewer difficult-to-control patients presented to the primary care team.15
Previous studies have failed to demonstrate consistent findings in blood pressure levels by ethnicity. Most of
the UK studies performed in this field had limited covariate adjustment,5,6,16,17 that is, usually adjusting for two
or three factors only, while in this study we adjusted for eight. All eight factors taken into account can act as
potential confounders of the relationship examined.
Although the overall GP workload was higher for ethnic minority patients in this setting, the number of
consultations in which blood pressure was measured between Caucasian and ethnic minority patients was
similar with an interval between blood pressure measurements of about 3 months in both groups, in line with
current recommendations.18
One striking finding in this study was that non-diabetics were more likely to have inadequately controlled DBP.
One explanation is that diabetics visited the practice more frequently and that their hypertension was treated
more assiduously. Another possible explanation is that antidiabetic non-pharmacological measures taken by
these patients worked in favor of their blood pressure control.
Study limitations
The study’s strength lies in that most of the factors that can affect the relationship between ethnicity and blood
pressure control have been adjusted for in the analysis. However, the study has several limitations. Due to the
limited size of the study population we combined patients from different ethnic minority backgrounds in one
group to achieve the required statistical power. The justification for this is that, although the two ethnic minority
groups (Black and South Asian) differ in many characteristics, they share the increased cardiovascular risk
compared to the Caucasian population. Another limitation was that we did not differentiate between recently
diagnosed hypertensive patients and those who were diagnosed many years ago who may have been better
controlled.
Recommendations
The findings of this study suggest that, despite the fact that hypertensive patients from ethnic minority
populations have a higher average number of annual GP visits than the Caucasian population, additional
interventional activity may be necessary if better outcomes in hypertension control are desired. One such
intervention could be increasing the number of blood pressure measurements for ethnic minority patients.
Another would be using evidence-based medicine to determine the choice of antihypertensive medications
prescribed. In this study, atenolol was the most commonly prescribed antihypertensive in ethnic minority
patients, who were mainly of African descent in our population. Recent evidence suggests that β-blockers tend
to be less effective than other alternatives at lowering blood pressure in Black patients especially if used as
monotherapy.19
More intensive management of hypertensive patients from ethnic minority origin in primary care has potential
resource implications. Whether the higher number of practice visits made by ethnic minority people could be
better utilized for this purpose needs to be investigated. Further work is required to assess the cultural
implications of the management of hypertension in ethnic minority patients, and possible subsequent effects
on primary care workload.
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Table 1 - Demographics, cardiovascular risk factors and blood pressure control. Indicators for
the study population using univariate analysis

Table 2 - Number of antihypertensive drugs prescribed for Caucasian and ethnic minority
patients in one study year

Table 3 - Percentage of Caucasian and ethnic minority patients with uncontrolled average
MAP, SBP and DBP during the study period using univariate analysis

Table 4 - The effect of ethnicity on the control of DBP (taken as < 90 mmHg) adjusted for the
significant factors entered in the logistic regression model (forward method)†
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