
nearly twice that of normotensive men (Mantel-
Haenszel pooled estimate of odds ratio 1 79; 95%
confidence interval 1 53 to 2 09). In treated hyper-
tensive men the Mantel-Haenszel pooled estimate of
odds ratio for the age adjusted relative risk was 2 63
(95% confidence interval 2 23 to 3 10).

TABLE InV-Age adjlusted prevalence of histonr of kidney stones in
relation to hypertensioni

Age adjusted
'3z0 with

history of stones

Normotensive subjects (n= 509) 14
Untreated hypertensive subjects (n= 118) 18
Treated hypertensive subjects (n=61) 33

F=4 54; p<OOl 1 (analysis of covariance).

Discussion
This population based survey provides evidence of a

clinical association between kidney stone disease and
arterial hypertension and of the independence of
this association from such potential confounders as
age, body mass index, hyperuricaemia, and hyper-
calcaemia. Although a history of kidney stones was
definitely related to the age of the subjects at the time of
interview, the association of such a history with arterial
hypertension remained highly significant after con-
trolling for age. This agrees with a preliminary report
from a similar study in central Italy.2'
The study also indicates that hyperuricaemia is not a

major factor in the higher prevalence of urolithiasis
in hypertension. Though these patients may have
a higher serum concentration24 2' and an increased
filtered load26 of uric acid, they also have an enhanced
reabsorption of urates in the proximal tubule.26
The prevalence of urolithiasis in our population

increased stepwise from the normotensive state to the
untreated hypertensive state and to the treated hyper-
tensive state. This feature is consistent with the
hypothesis that an as yet undetermined pathogenic
factor linking high blood pressure and kidney stones
was operating in relation to the severity of the hyper-
tension (or was more prevalent in hypertension of
severe degree). That the hypertension was more severe
in the treated group than in the untreated group was
plainly evidenced by the similar mean blood pressures
in the two groups (that is, despite treatment).
What, then, might be the pathogenetic factor

linking urolithiasis with hypertension? Hypercalciuria
represents the most important risk factor for uro-
lithiasis in adults.'4 We first reported increased 24
hour urinary calcium excretion and a higher prevalence
of "hypercalciuria" in patients with essential hyper-
tension'3 after McCarron et al had found increased
calcium output in "spot" urine specimens. We also
found a reduced urinary magnesium to calcium ratio
in hypertensive patients"6 and showed that urinary
calcium excretion was higher in these patients at any
value of serum ionised calcium, suggesting a primary
renal calcium leak as the cause of the hypercalciuria, as
also confirmed by higher serum parathyroid hormone
concentrations. '7 The hypothesis that this renal
abnormality was the mechanism linking hypertension
with urolithiasis is attractive, especially given the
exclusion of most other confounding factors. But
cause and effect relations are not proved by statistical
associations, and, moreover, the possibility that
renal damage caused by stones might contribute to
hypertension in some cases, though unlikely, cannot
definitely be ruled out.

There is need for a prospective investigation to
determine the incidence of urolithiasis and identify
specific risk factors for this complication in hyper-

tensive patients. Identifying predisposed patients and
implementing preventive measures might substan-
tially reduce the social costs of the disease.
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Correction

Is uterine growth retardation with normal umbilical artery
blood flow a benign condition?
An editorial error occurred at the proof stage in the abstract of this
paper by Dr Gerard Burke and others (21 April, p 1044). The
first part of the second sentence of the results section should
read "Among 55 women with abnormal flow there were two
midtrimester abortions, three perinatal deaths, and one case of
cerebral irritation in physically normal fetuses."
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