
functioning, underlining the independence of clinical
and social outcome in schizophrenia. High rates
of unemployment and inactivity persisted, and the
numbers in specialised accommodation did not change.
The Health of the Nation emphasises that improving
services can do much to reduce the harm that mental
illnesss can cause and outlines targets for improving
both health and social functioning of those suffering
from a mental illness.2' These targets will not be
achieved with patterns of community care such as
those found in this study, in which very few patients
are receiving coordinated packages of social care to
address poor social functioning. There is a need for
comprehensive treatment programmes involving long
term social activity as well as assertively delivered
medical care.

We are grateful to the patients and their relatives who
volunteered to be interviewed and to Professor T Craig for his
advice.
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Nocturnal blood pressure in normotensive subjects and those with
white coat, primary, and secondary hypertension

Martin Middeke, Joachim Schrader

Abstract
Objective-To compare the mean nocturnal blood

pressure of patients with various forms of renal and
endocrine hypertension with that in patients with
primary and white coat hypertension, and normal
blood pressure.
Design-Ambulatory monitoring of blood pres-

sure over 24 hours in a prospective study.
Setting-Two German centres for outpatients

with hypertension and kidney diseases.
Subjects-176 normotensive subjects, 490

patients with primary hypertension including mild
and severe forms, 42 with white coat hypertension,
208 patients with renal and renovascular hyperten-
sion, 43 with hypertension and endocrine disorders,
and three with coarctation ofthe aorta.
Main outcome measures-Fall in nocturnal blood

pressure.
Results-Blood pressure in normotensive sub-

jects fell by a mean of 14 mm Hg (11%) systolic
and 13 mm Hg (17%) diastolic overnight (2200 to
0600). The falls in patients with primary and white
coat hypertension were not significantly different.
In all patients with renal and renovascular hyper-
tension, however, the fall was significantly reduced

(range of fall from 3/3 mm Hg to 7/9 mm Hg). In
patients with hypertension and endocrine disorders
the pattern of night time blood pressure was not
uniform: patients with hyperthyroidism, primary
hyperaldosteronism, and Cushing's syndrome had
significantly smaller reductions in blood pressure
(6/8, 4/7, 3/6 mm Hg, respectively). In patients with
phaeochromocytoma the mean night time blood
pressure increased by 4/2 mm Hg. In patients with
hypertension, primary hyperparathyroidism, and
unoperated coarctation ofthe aorta the falls in blood
pressure were normal.
Conclusions-In normotensive subjects and those

with primary hypertension there is usually a reduc-
tion in blood pressure at night. In all renal forms
of secondary hypertension and in most endocrine
forms the reduction in blood pressure is only a third
to a half of normal. Patients with primary hyper-
parathyroidism and unoperated coarctation of the
aorta show a normal reduction.

Introduction
After the description by Zadek in 1881 of a diurnal

variation in blood pressure' Howell later observed the
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nocturnal fall of blood pressure.2 In 1922 Katsch and
Pansdorf were the first to describe an abnormal
rhythm in blood pressure in five uraemic patients.3

In recent years several groups have described a
disturbed circadian rhythm in blood pressure in some
secondary forms of hypertension by using indirect
ambulatory measurements of blood pressure." We
investigated profiles of blood pressure in normotensive
subjects, in patients with white coat and primary
hypertension, and in patients with various forms of
secondary hypertension.

Subjects and methods
All patients with established secondary hyper-

tension of renal origin and with endocrine disorders
associated with hypertension who underwent ambula-
tory measurements of blood pressure in two outpatient
units for hypertension in 1989-92 were included in the
study. They were compared with a group of normo-
tensive subjects, a group with white coat hypertension,
and a group with varying severities of primary hyper-
tension. Secondary hypertension was diagnosed from
clinical features; routine laboratory tests; hormone
analysis (suppressed activity of thyroid stimulating
hormone in hyperthyroidism; increased excretion of
aldosterone over 24 hours, and suppressed renin
activity in primary hyperaldosteronism; increased
plasma calcium concentration and increased intact
parathormone concentration in primary hyperpara-
thyroidism; increased plasma concentrations of cate-
cholamines and increased excretion of metabolites
in phaeochromocytoma; positive result of dexa-
methasone suppression test in Cushing's syndrome);
abdominal ultrasonography, computed tomography,
and digital subtraction angiography of the kidneys
(renal artery stenosis); and aortography (coarctation of
the aorta).
Ambulatory blood pressure was measured over 24

hours with a fully automatic recorder (SpaceLabs ABP
90202 and 90207, SpaceLabs, Redmont, Washington).
The blood pressure of each patient was measured
every 15-20 minutes between 0600 and midnight and
every 30-40 minutes between midnight and 0559. All
patients had a normal activity-sleep rhythm. The study
was prospective.
The mean (SD) systolic and diastolic blood pres-

sures over 24 hours, between 0601-2159 and 2200-0600
were calculated in the various groups. The fall in
nocturnal blood pressure (daytime blood pressure
minus nocturnal blood pressure) was calculated by
taking into account all raw data from each patient.
Normal or log normal distributed variables (in

normotensive patients and those with primary hyper-

tension) were analysed with Student's t test and mean
values were compared by analysis of variance (Scheffe
multiple range test). For variables that were not
normally distributed (subjects with white coat and
secondary hypertension) the U test was performed to
compare two independent samples (Wilcoxon and
Mann-Whitney) or the H test to test several inde-
pendent samples (Kruskal-Wallis).

Results
The different groups consisted of 176 normotensive

subjects, 42 patients with white coat hypertension, 490
with primary hypertension, and 254 with secondary
hypertension (table). A mean (SD) of 54 (7) valid blood
pressure measurements were recorded for each patient
over 24 hours.

In normotensive subjects blood pressure fell over
night by a mean of 14 mm Hg (11%) systolic and
13 mm Hg (17%) diastolic. The fall in blood pressure
was not significantly different between normotensive
subjects and those with white coat and primary hyper-
tension (table). The fall in blood pressure in patients
with renoparenchymal and renovascular hypertension
was significantly reduced, ranging from 3/3 mm Hg
(kidney transplantation) to 7/9 mm Hg (renal artery
stenosis). In hypertensive patients with endocrine
disorders the fall in blood pressure was either signifi-
cantly reduced, ranging from 3/6 mm Hg (Cushing's
syndrome) to 6/8 mm Hg (hyperthyroidism), or even
increased (by 4/2 mm Hg in phaeochromocytoma).
In hypertensive patients with primary hyperpara-
thyroidism, however, the circadian modulation in
blood pressure was no different from that seen in
normotensive subjects or in those with primary hyper-
tension. Three patients with non-operated coarctation
of the aorta had high blood pressure with a normal
circadian pattern.

Discussion
The main characteristics of the circadian rhythm in

blood pressure were described at the end of the last
century.'2 By using automated indirect ambulatory
measurement of blood pressure the circadian rhythm
in many normotensive subjects and in patients with
primary hypertension has been well documented in
recent years.
We studied patients with different forms of second-

ary hypertension and compared them with a group of
normotensive subjects and patients with white coat and
primary hypertension. The data showed a uniform
pattern of a blunted circadian curve in blood pressure
in patients with renal hypertension for example,

Details offall in nocturnal bloodpressure in subjects with normal bloodpressure and those with differentforms ofhypertension

Mean (SD)
Mean (SD) systolic/diastolic change in

bloodpressre (im Hg)nocturnal % Change in
No of Mean (SD) blood pressure(mm Hg) systolic/diastolic systolic/diastolic

Type of hypertension subjects age (years) Day Night blood pressure blood pressure Pvalue

Normotension 176 41 (12) 126/78 (16/13) 112/65 (14/11) -14/13 (9/8) 11/17
Whitecoat 42 44(14) 126/79(15/14) 111/65(13/11) -15/14(10/11) 12/18 >0.1*
Primary:
Mild-moderate 460 47 (14) 142/89 (15/13) 127/75 (14/11) -15/14 (9/7) 11/16 >0.1*
Moderate-severe 30 52 (17) 154/10 (21/16) 138/87 (21/15) -16/13 (12/10) 10/13 >0.1*

Renal:
Chronic glomerulonephritis 58 43 (11) 154/96 (25/19) 150/88 (28/19) -4/8 (10/14) 3/8 <0.01
Renal artery stenosis 52 54 (8) 155/94 (23/19) 148/85 (22/17) -7/9 (12/9) 5/10 <005
Kidneytransplantation 44 43 (12) 135/87 (20/13) 132/84 (20/15) -3/3 (11/8) 2/3 <0 01
Haemodialysis 30 49 (14) 134/86 (23/15) 129/83 (22/17) -5/3 (12/8) 4/5 <0 01
Diabetic nephropathy 24 59 (8) 149/86 (22/17) 146/82 (27/18) -3/4 (10/8) 2/5 <0 01

Endocrine:
Hyperthyroidism 14 55 (17) 141/85 (21/17) 135/77 (21/15) -6/8 (10/9) 4/9 <0 05
Primaryhyperaldosteronism 12 54 (22) 160/107 (23/18) 156/100 (22/17) -4/7 (9/10) 3/7 <0 05
Primaryhyperparathyroidism 9 61 (13) 139/86 (19/18) 123/70 (19/16) -16/16 (8/9) 12/19 >0 1
Phaeochromocytoma 6 53 (18) 162/82 (27/16) 168/85 (32/14) +4/2 (16/17) 2/2 <0.001
Cushing's syndrome 2 46 (19) 146/95 (20/12) 143/89 (17/12) -3/6 (12/14) 2/6 <0 01

Coarctation of aorta (not operated) 3 21 (15) 147/93 (21/20) 127/76 (20/18) -20/17 (6/5) 14/18 >0 1

*White coat and primary hypertension v normotension; all other P values are related to normotension and primary hypertension.
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Clinical implications

* Systolic and diastolic blood pressure follow a
circadian rhythm in normotensive people and
those with hypertension, values being lower at
night than during the day
* An inverse circadian rhythm in blood pres-
sure has been reported in some forms of second-
ary hypertension
* This study found a blunted circadian blood
pressure curve in all renal forms of hypertension
and in all endocrine forms except primary
hyperparathyroidism, but the circadian rhythm
was normal in patients with unoperated coarcta-
tion ofthe aorta
* The fall in nocturnal blood pressure was
about 15mm Hg in systolic and diastolic readings
(by 1 1% and 17% respectively) in normotensive
subjects and those with primary hypertension
* The change in noctumal blood pressure
could aid the differential diagnosis of secondary
hypertension

renoparenchymal and renovascular hypertension. In
some hypertensive subjects with endocrine disorders
nocturnal blood pressure even increased (phaeo-
chromocytoma), whereas others had a significantly
smaller fall in blood pressure (hyperthyroidism,
primary hyperaldosteronism, and Cushing's syn-
drome). In patients with hypertension and primary
hyperparathyroidism we surprisingly found a normal
fall in nocturnal blood pressure. We also found a
normal fall in three patients with unoperated coarcta-
tion ofthe aorta. This may indicate a purely mechanical
mechanism for this form of hypertension. In endocrine

forms of secondary hypertension, however, as in
primary aldosteronism, the blunted blood pressure
curve could be due to increased hormonal activity over
24 hours.9
A lack of a fall in nocturnal blood pressure is not

specific for secondary hypertension. If blood pressure
does not sufficiently decrease during the night or
even increases, however, further investigation may be
warranted to diagnose secondary hypertension. A
normal decrease in nocturnal blood pressure does
not exclude secondary hypertension. The absence of
an adequate fall in nocturnal blood pressure has
important consequences for end organ damage and
therefore for treatment.'01'

We thank Bernard Doran for his linguistic advice.
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Effect ofadvertising on awareness ofsymptoms ofdiabetes among the
general public: the British Diabetic Association Study

BaldevM Singh, Jeremy JW Prescott, Roland Guy, Simon Walford, Moira Murphy, PeterH Wise

Abstract
Objective-To determine the impact of posters

advertising symptoms of diabetes on public know-
ledge ofthese symptoms.
Design-Structured street interviews of members

of the general public before, at the end of, and
10 weeks after a campaign advertising the main
symptoms ofdiabetes.
Setting-Basingstoke and Wolverhampton.
Subjects-Three samples of 1000 members of the

general public were interviewed. Samples were
selected randomly but stratified to match the local
population's age (20-75), sex, social class, and racial
characteristics.
Main outcome measures-Knowledge of symp-

toms of diabetes; perceived seriousness of diabetes;
and induction of anxiety about symptoms in the
target population.
Results-Advertising significantly raised know-

ledge (without prompting) of symptoms: thirst, 245
before v 411 at end of campaign (P<0 0001) v 341
after (P=0*0012 v before); polyuria, 72 v 101
(P=0-0211) v 92 (P=0.5169); lethargy, 180 v 373
(P<0*0001) v 298 (P<0*0001); knowledge of weight
loss and visual disturbance was unaffected. The
number of subjects lacking knowledge of any symp-

toms was reduced from 550 to 388 (P<0.0001). The
perceived seriousness of diabetes was unaffected
(mean 7*6 in each phase on a scale of 1 (not) to 10
(very). Before advertising, 449 (45%) claimed to have
one or more symptoms of diabetes, but this number
fell at the end of the campaign (403; P=0*0419) and
10 weeks afterwards (278; P< 0*0001).
Conclusions-An advertising campaign raised

public knowledge of diabetes symptoms without
inducing fear ofdiabetes or anxiety about symptoms.
Its potential for achieving earlier detection of non-
insulin dependent diabetes should be evaluated.

Introduction
In patients with non-insulin dependent diabetes

mellitus, microvascular disease at diagnosis is attri-
buted to prolonged asymptomatic hyperglycaemia. 1-3
We have recently shown, however, that non-insulin
dependent diabetes is infrequently asymptomatic.
When systematically questioned, 93%/o of newly diag-
nosed patients reported classic symptoms, often
previously ignored; 40% had had these symptoms for
12 months or more.4 This failure to recognise symptoms
may reflect the general public's lack of knowledge of
the symptoms of diabetes-half are unable to name any
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