
Quality of hypertension treatment and risk of stroke in the
general population
Olaf H. Klungel

Journal of Hypertension 2002, 20:1949–1950

Department of Pharmacoepidemiology and Pharmacotherapy, Utrecht Institute of
Pharmaceutical Sciences (UIPS), Universiteit Utrecht, Utrecht, The Netherlands.

Correspondence and requests for reprints to Olaf H. Klungel, Department of
Pharmacoepidemology and Pharmacotherapy, Faculty of Pharmaceutical
Sciences, Universiteit Utrecht, PO Box 80082, 3508 TB Utrecht, The
Netherlands.
Tel: þ31 30 2537324; fax: þ31 30 2539166; e-mail: o.h.klungel@pharm.uu.nl

See original paper on page 2081

It has long been observed that target blood pressure

levels are not achieved in many hypertensive patients,

despite drug treatment, and that many receive no drug

treatment at all. This observation lead to the introduc-

tion of the so called ‘rule of halves’ (half of the

hypertensives are detected, half of which are treated, of

which only half achieves adequate blood pressure

control) by Wilber and Barrow in 1972 [1]. During the

past decades, many population studies from different

countries have confirmed these observations. Although

awareness and treatment of hypertension have im-

proved, still only half of the treated hypertensives

achieve sufficient blood pressure control [2]. These

observations should be perceived from the perspective

of the limitations that many of these studies share. In

most studies, blood pressure is only measured once or

twice during a single visit. Due to the substantial

within-person variability in blood pressure, prevalences

of hypertension are overestimated, whereas prevalence

of treatment of hypertension is underestimated [3,4].

This over- and underestimation may be as large as 38%

[5]. Another problem with most studies is that eligibil-

ity for drug treatment of hypertension is not taken into

account. Most guidelines currently advise considering

the overall cardiovascular risk of a patient before

deciding to start drug treatment of hypertension [6,7].

When these considerations are taken into account to

assess the number of untreated hypertensive patients

that require drug treatment, the problem of uncon-

trolled blood pressure may not be as large as it seems

[8]. Despite these limitations, and the consequent over-

estimation of the level of uncontrolled blood pressure,

the level of poor blood pressure control remains un-

satisfactorily high.

The article by Weinehall et al. [9] in this issue of the

journal demonstrates that Sweden is no exception to

this rule, and confirms previous reports from other

countries indicating that many hypertensive patients

have poorly controlled blood pressure and that uncon-

trolled blood pressure (treated and untreated) is

strongly related to the risk of stroke. A nice feature of

the study by Weinehall et al. is the combination of a

cross-sectional and case–control study, allowing the

estimation of both the prevalence of poor blood pres-

sure control and its association with the risk of stroke in

the population. Combining the prevalence and relative

risk numerically results in the population attributable

risk (PAR) (e.g. the proportion of strokes in the popu-

lation that may be attributed to poor blood pressure

control). Weinehall and colleagues find a PAR of 46%

among hypertensive patients, suggesting that 46% of all

strokes which occur among hypertensive subjects may

be due to poor blood pressure control. A high propor-

tion of patients with stroke attributable to poor blood

pressure control has also been found in other countries,

such as the UK, the Netherlands and the USA [10–12].

However, whether these strokes are all preventable

remains uncertain because reduction of blood pressure

does not necessarily mean a proportional reduction of

the risk of stroke [13,14]. Although the call by Weine-

hall et al. for more specific attention to be paid to

hypertension treatment by the medical profession

should certainly be supported, it remains uncertain how

to achieve population-based improvements in the treat-

ment and control rates of hypertension. While the rule

of halves may no longer be accurate, treatment and

control rates of hypertension remain disappointingly

low, despite nearly 30 years of extensive research into

the problem, and numerous investigations of various

intervention strategies aimed at improvement of differ-

ent aspects in the management of hypertension [15].
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Unfortunately, few of these interventions have been

effective in achieving improved control of blood pres-

sure. Multiple interventions at the level of patients,

health-care providers (including physicians, pharmacists

and nurses) and organizations (including hospitals and

health-care insurers) are probably more effective than a

single intervention by a health-care provider alone [16].

Therefore, an integrated effort, supported by health-

care providers, organizations and public health institu-

tions, to improve the control of blood pressure should

be undertaken. In addition, future research should be

directed toward new and creative interventions, such as

‘measurement-guided medication management’ [17],

and to pharmacogenetics which may help to individua-

lize treatment according to the genetic profile of the

patient, thereby reducing the occurrence of adverse

effects and improving effectiveness [18]. These com-

bined efforts will hopefully assure that the ‘rule of

halves’ will not prevail for another 30 years.
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