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FIG 3—Simulation of study comparing the 24 hour sodium intake in people with high blood pressure and
people with normal blood pressure. The solid circles show the mean 24 hour sodium intake for each group
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2000 subjects the probability is only 68%. It is
therefore not surprising that only six of the 14
individual within population studies (median size 500
subjects) and only seven out of 52 Intersalt centres
(each with 200 subjects)"' recorded a significant positive
result."

Some published within population studies have been
designed differently but have also misleadingly
suggested little or no association between blood
pressure and sodium intake. These studies have
identified people with high blood pressure (usually on a
single reading) and compared their 24 hour sodium
excretion (single measurement) with that of controls
with “normal” blood pressure. Such studies have
usually found little or no difference.” Figure 3 shows a
simulation of such a study. From the Western popula-
tion in figure 1 we plotted typical values of blood
pressure and 24 hour sodium intake for 400 people.
From these 400 people, those with high and nor-
mal blood pressure (systolic pressure >150 and
<140 mm Hg respectively) were selected. The average
sodium intake in subjects with normal blood pressure
was 173 mmol/24 h and that in subjects with high blood
pressure was 182 mmol/24 h; the mean difference in
sodium intake between the two groups was only
9 mmol/24 h. The difference is small because the
between person range of 24 hour sodium intake across
Western populations is narrow, whereas the range of
blood pressure values at any given sodium intake
is wide (reflecting mainly genetic differences). In
selecting people with high and normal blood pressure
within a population, we are predominantly selecting
for genetic differences among people with similar
average sodium intake.

Fora 50% probability of showing the small difference
in sodium intake to be significant a study of this design
would need to recruit 400 subjects with high blood
pressure and 400 with normal blood pressure, and for
an 80% probability 800 of each. Studies conducted to
date have been much smaller than this,” and it is
therefore not surprising that their results have mostly
been negative.

The two types of within population study, those
yielding regressions of blood pressure on sodium

intake in a defined group of people and those estimating
the average difference in sodium intake in people with
high and normal blood pressure, are both consistent
with the estimates of the association of blood pressure
with sodium intake derived from our between
population analysis. There is no discrepancy between

‘the estimates of the association between blood pressure

and sodium intake from within population and between
population data.

1 Law MR, Frost CD, Wald NJ. By how much does dietary salt reduction lower
blood pressure? 1—Analysis of observational data between populations.
BMJ 1991;302:811-5.

Liu K, Cooper R, McKeever |, et al. Assessment of the association between
habitual salt intake and high blood pressure: methodological problems.
Am J Epidemiol 1979;110:219-26.

Luft FC, Aronoff GR, Sloan RS, Fineberg NS. Intra- and interindividual
variability in sodium intake in normal subjects and in patients with renal
insufficiency. Am J Kidney Dis 1986;7:375-80.

Law MR, Frost CD, Wald NJ. By how much does dietary salt reduction
lower blood pressure? III—Analysis of trials of salt restriction. BM¥
1991:302:819-24.

Armitage P, Berry B. Statistical methods in medical research. Oxford: Blackwell
Scientific, 1987.

Joossens JV, Claessens ], Geboers J, Claes JH. Electrolytes and creatinine in
multiple 24 hour urine collections (1970-1974). In: Kesteloot H, Joossens
JV, eds. Epidemiology of arterial blood pressure. The Hague: Martinus
Nijhoff, 1980:45-63.

Lisheng L, Deyu Z, Lue J, Liao Y, Liu K, Stamler J. Variability of urinary
sodium and potassium excretion in north Chinese men. § Hypertens
1987;5:331-5.

Siani A, Iacoviello L, Giorgiono N, lacone R, Strazzullo P. Comparison of
variability of urinary sodium, potassium and calcium in free-living men.
Hypertension 1989;13:38-42.

Elliott P, Forrest RD, Jackson CA, Yudkin JS. Sodium and blood pressure:
positive associations in a north London population with consideration of the
methodological problems of within-population surveys. ¥ Hum Hypertens
1988;2:89-95.

10 Connor SL, Connor WE, Henry H, Sexton G, Keenan EJ. The effects of
familial relationships, age, body weight, and diet on blood pressure and the
24 hour urinary excretion of sodium, potassium, and creatinine in men,
women, and children of randomly sclected families. Circulation 1984;70:
76-85.

11 Intersalt Cooperative Research Group. Intersalt: an international study of
electrolyte excretion and blood pressure. Results for 24 hour urinary sodium
and potassium excretion. BMJ 1988;297:319-28.

12 Staessen ], Bulpitt C, Fagard R, Joossens JV, Lijnen P, Amery A. Four
urinary cations and blood pressure. A population study in two Belgian
towns. Am J Epidemiol 1983;117:676-87.

13 Kesteloot H, Huang DX, Li Y, Geboers J, Joossens J. The relationship
between cations and blood pressure in the People’s Republic of China.
Hypertension 1987;9:654-9.

14 Strazzullo P, Trevisan M, Farinaro E, et al. Characteristics of the association
between salt intake and blood pressure in a sample of male working
population in southern Italy. Eur Heart ¥ 1983;4:608-13.

15 Smith WCS, Crombie IK, Tavendale RT, Gulland SK, Tunstall-Pedoe HD.
Urinary electrolyte excretion, alcohol consumption, and blood pressure in
the Scottish heart health study. BMJ 1988;297:329-30.

16 Bulpitt CJ, Broughton PMG, Markowe HL], et al. The relationship between
both sodium and potassium intake and blood pressure in London civil
servants. Journal of Chronic Diseases 1986;39:211-9.

17 Kesteloot H, Park BC, Lee CS, Brems-Heyns E, Claessens J, Joossens JV. A
comparative study of blood pressure and sodium intake in Belgium and in
Korea. Eur J Cardiol 1980;11:169-82.

18 Intersalt Cooperative Research Group. The Intersalt study: further results.
J Hum Hypertens 1989;3:279-407.

19 Wau GCM, Foy CJW. Dietary sodium and arterial pressure: problems
of studies within a single population. 7 Epidemiol Community Health
1982:36:197-201.

[S]

w

FS

w

o

~

oo

]

(Accepted 29 January 1991)

Corrections
Clinical trials of homoeopathy

An editorial error occurred in the second paragraph of the
introduction of this paper by Dr Jos Kleijnen and others
(9 February, p 316). Hahnemann’s similia concept is ‘“similia
similibus curentur,” which is a recommendation, not “similia
similibus curantur” as published, which is an order.

Case-control study of leukaemia and non-Hodgkin’s
lymphoma in children in Caithness near the Dounreay
nuclear installation

There was an authors’ error in this paper by Mr James D
Urquhart and others (23 March, p 687). In the last line of table IV
(father’s radiation dose six months before conception =10 v
<10 mSv, resident anywhere in Caithness at diagnosis) of a total
of 45 controls, one was positive. This gives a Fisher’s exact p value
of 0-38. The conclusions remain unchanged.

BM] VOLUME 302 6 APRIL 1991

"6uAdoo Ag paiosioid 1senb Ag 20z (1dy 6T UO /wod fwg mmmy/:dny woly papeojumod "T66T |Mdy 9 Uo e-818°08.920¢ [wa/9eTT 0T St paysignd 1suy (NG


http://www.bmj.com/

