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Relation With Rest and Ambulatory Blood Pressure in Blacks and
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Objectives. This study attempted to determine whether people
of black Afcican descent have more left ventricnlar hypertrophy
than those of white European descent and whether this can be
explained by rest or ambulatory blood pressure.

Background. Mortality associated with hypertension is higher
in black populations than among whites, but differences in
morbidity and their associations with bloud pressure are incon-
sistent.

Methods. We examined 1,166 black and white men and women
40 to 64 years old in a community survey in Londen, United
Kiagdom. Echecardiograms were obtained for all subjects and
ambulatory blood pressure recordings for 319.

Results. Adjusted for body size, ventricular septat thickness was
greater in blacks than whites (p < 0.05), and cavity dimension
was smaller (p < 0.05). In men, ventricular septal thickness was
>10 mm for 32% of whites and §3% of blacks; for women these
fAgures were (4% and 38%, respectively. Relative wall thickness
was greater in blacks (p < 0.01 for men and women), but left

ventricular mass index was similar in the two ethuic groups. In
men, hypertension resulted in an increase in wall thickness in
both ethnic groups, but cavity dimension decreased in blacks and
increased in whites. Wall thickness was higher in blacks than in
whites for equivalent levels of tither rest (p = 0.05) or ambulatory
(p = 0.007) blood presst:

Counelusions. Left ventricular mass index may not be valid for
comparisans hetween ethnic groups because this derived measure
dues not take into account cthnic differences in ventricular
struetural response to hypertension. Interventricnlar wall thick-
ness may be more valid. Using this measure, we demonstrate
greater ventricular hypertrophy in blacks than in whites, unex-
plained by differcnces in either vest or ambulatory bleod pressure.
The pattern of ventricatar hypertrophy ebserved in blacks is associ-
ated with an increased mortality risk. Conventional blood pressure
thresholds for institut'ng antihypertensive treatment may be teo
conservative for peaple of black African descent.

(I Am Coll Cardiol 1994;24:1499-505)

Mortality associated with hypertension is higher in people of
black African descent than in people of white European
descent in the United Kingdom (1), the Caribbean (2) and the
United States (3). We show that mean blood prossure is higher
in blacks than whites, but this may not be sufficient to account
for ethnic differences in stroke mortality (4). One

electrocardiographic (ECG) left ventricular hypertrophy 16).
Although these ECG changes predict subsequent cardiovaseu-
lar deata (7}, ECG measures of left ventricular hypertropny
have poor sensitivity (8) and may have lower specificity for
ducu-an of end organ damege in blacks than whites (9).

is that blacks may be mare susceptible to cardiovascular end
organ damage than whites for a given level of rest blood
pressure (5), and there is some support for this on the basis of
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Echacardi & more precise asscssment of
teft ventricular hypertmphy (10,11}, bat the resuits of such
studies have been conflicting: some find no ethnic difference in
left ventricular mass (5,12-14), whereus others demonstrate
significani ethnic differences (15-17). Relative wall thickness
has generally been found to be higher in blacks than in whites.
But these studies were not based on representative population
samples, and their findings cannot be extrapolated to the
general population in order to expliin ethniv differences in
mortality.

In this population-based study, we wished to determine
whether there were cthnic differences in hypertensive cardiac
damage, assessed by both ECG and echocardiography, and
whether these differences could be accounted for by either
resting or ambulatory blood pressure.
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Methods

Study population. Full details are described elsewhere (4).
We examined 1,166 black and white men and women 40 to 64
years old, stratified by 5-year age groups from family practice
fists in Lordon. It is estimated that >98% of the general
population in the United Kingdom is registered with a family
doctor (18). Blacks are defined as people of black African
descent from either the Caribbean or Africa; whites are
defined as those of white European descent. The following
tests were performed: sitting rest blood pressure, measured
twice after 5 min of rest by a trained observer using a random
zero sphygmomanometer (19); height, weight and body fat
measurements; and a 12-iead ECG. Echocardiographic and
Doppler studies were performed according to standardized
protocols (20). In subjects not taking medication for diabetes,
blood samples were taken in the fasting state and 2 h after a
75-g glucose load fur glucose estimation and definition of
diabetes (21). A subsample of patients were asked to wear an
ambulatory blood pressure monitor for 24 h; this sample was
weighted to include a greater proportion of hypertensive
subjects than in the ongmal sample (4).

El di All ECGs were Min-
nesota coded (22) by twa experienced coders who had no
krowledge of any other data for the patient. Any disagr
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rived from the corrected American Society of Echocardiogra-
phy formulas for left ventricular mass index (L VMI) (26),

LVMI = 1.04 X [(AVST + PWT + LVEDDY
- (LVEDDY’] x 08 + 06,
and relative wall thickness (RWT) (27),
RWT =2 X PWT/LVEDD.

Left ventricular mass was indexed to body surface area using the
Dubois formula (28). Indexisg of left ventricular mass to height
was also performed because there are doubts about the adequacy
of body surface area as an accurate assessment of body size (29).
Ambulatory studies. Three blood pressure categories were
defined: normotensive (systolic <140 mm Hg and diastolic
=90 mm Hg), untreated hypertensive (systolic >140 mm Hg or
diastolic >90 mm Hg) and treated hypertension (30), The
Tokeda TM2420 (Tokyo, Japan) ambulatory blood pressure
monitor was fitted for the 24-h period after screening in all
subjects who agreed to participate. This monitor has been
cx(ensx\ely validated and judged to be reliable (31).

ments between the two coders were arbitrated by the senior
coder. Tall R waves on the ECG (Minnesota code 3-1, ie., R
amplitude >26 mm in lead Vs or Vi >20 mm in lead I, 11, 111
or aVF or >12 mm in lead aVL) were used as an indicator of
left ventricular hypertrophy, The ECGs were classified as
normal if they did not have tall R waves or any of the
Minnesota codes 1-110 1-3, 4-1 t0 4-3,5-1 to 5-3or 7-1. Tall R
waves formed part of the definition of ECG left ventricular
hypertrophy in the Framingham study; these criteria generally
compared well with accepted criteria and, further, were strong
predictors of subsequent heart disease (7). Probable caronary

[ bulatory blood p data were ob
from 319 subjects not receivi for h
Mean 24-h ambulatory blood pressure, mean daymne bloed
pressure (batween 9 and 11 am), mean evening bloed pressure
{between 5 and 7 em) and mean nighttime blood pressure
(between 3 and 5 am) were caiculated for each subject,
Statistical analyses, The mean of two rest blood pres-
sures for cach subject was used in all analyses. Echocardio-
graphic indexes, measures of body size and blood pressure
were all significantly associated with age, and there was no
slgmﬁcanl ethnic difference in the relation between age and

heart disease was defined as either a
diagnosis of coronary heart disease, a positive response to the
Rose angina questionnaise or major Q waves on the ECG
{Minnesota codes 1-1 and 1-2) (23).

Echocardiographic studies. AII panems underwent two-

diographic indexes as d by an i ion test.
) The main purpose of this study was to examme the relanon
and ech

Thus, age-adjusted mean values are presemed calculated by
least- -squares regression models, to examine cthnic differ-
ences in these variables once age was accounted for. Further

di ional M-mode ech graphy in |l|e left Ialcral
decubitus position ding to

(24). A 3.5-MHz transducer waa used for cardiac i lmaglng, and
a 2.5-MHz tr: v for Doppler All echo-

cardiography was performed by one of three trained observers
and recorded onto videotape and checked by the senior
observer (P.N.), who was uninformed of all other data avail.
able for each subject. Both within and between-observer
variability was <5%, Left ventricular dimensions and measures
of function were taken from at least three cycles according to
the American Society of Echocardiography critcria (25), These
included left icul d-diastolic di (LVEDD), left
ventricular end-systolic diameter (LVESD), interventricular
septal thickness (TVST) and posterior wall thickness (PWT).
Measures of left ventricular structure and function were de-

were made for body size in Table 4 to assess
whether ethnic differences in ventricular structure could be
attributable to ethnic differences in body size alone. Anal-
ysis of variance was used to calculate the proportion of
variance in interventricular septal thickness nccounted for
by the different of bloed p P

rates were directly standardized to the age ibution of the
combined study group. Al analyses were performed using the
SAS statistical package (32).

Analysis of echocardiographic findings six subjects
for whom echocardiographic recordings were judged to be of
poor quality. Tables 2 and 4 exclude the 18 white and 52 black
men and 27 white and 101 black women currently taking
medication for hypertension.
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Table 1. Agc-Adjusicd Mean Values of Echocardiographic Measures and Biood Pressure and Prevalence of Tall R Waves (=3D) for
All Subjects

Men

Women
Whiles Blacks p Whites Blacks P

(n = 270) (n = 245) Value” {n=311) (n=333) Valuc*
Tall R waves % 04 <0001 0% % <0001
Systolic BP 143+ 13 128 >17 < o0y ug= 15 BL:17 <0001
TVST {mm} 100=13 0317 <001 9114 9918 <0801
PWT (mm) 97213 9% 16 89+13 95+ 16 <0001
LVEDD (mm) 8150 <0.0m 435>46 B5xa7
LVESD (mm) BA=xss < 0ft W0=42 W2x42 <005
LVMF (g/m®) BL1=19.1 3= 184 A X195 <041
EVM beight (g/m) %7219 817214 902 =234 <0001
RWT 041 =007 043 = 0.10 < 0.001 041 =008 0452010 <0001

*Blacks versus whites: p values > .05 are not shown. BP ~ blood pressure: 1VST = interventricular septal wall thickness; LVEDD = left ventricular end-diastolic
diameter; LVESD = left veniticulat end-systolic diameter; LVM height = feft ventricular muss indesed to height; LYMI = left ventricular mass index findexed 1o body

surface area); PWT = posteriar wall thickness; RWT = relative walk thickness.
Results
Ethnic differences in ECG wmeasures of left ventricalar

bypertrophy. The prevalence of tall R waves was significantly
higher in blacks than in whites (Table 1). These ethnic

(44.3 vs. 46.6 mm). This ethnic difference in cavity dimension
change with hypertension was statistically significant (p < 0,05
for the interaction). The ethnic difference in left ventricular
mass index was significant in women only but did not persist

differences persisted when normotensive ard hypertensive
subjects were examined separately but were significant for

when normoteasive and hypertensive women were compared
s:parmelv Indexing left ventricular mass for height did not

normotensive subjects only (Table 2). The p ¢ of tall R
waves within each ethnic group was higher. bt not significantly
50, in hypertensive than in normotensive subjects.

li ly alter these findings. Relative wall thickness was
SIgmﬁcxmtly higher in blacks than in whites. The increase in
relative wall thickness from normotensive to hypertensive

Ethnic diferences in echocardiographic variables. Both
measures of wall thickness were greater in blacks than in
whites (Table 1). In contrast, mean left ventricular end-
diastolic dimension was similar in black and white women and
significantly lower in black than in white men. These ethaic
differences persisted when ive and d hyper-
tensive subjects were examined separately (Table 2). Wall  black women had an interventricular septal thickness >10 mm,
hick for all four g hnic groups were generally Age-adjusted means for 2ch tiographic variables for the
higher in hypertensive than in normetensive subjects. In men, whole sample {excluding treated hypertensive subjects) were
left ventricular end-diastolic dimensien was higher in white  recaleulaied after exclusion of people with known and newly
hypertensive than in nocmotensive subjecis (47.9 vs. 47.7 mm)  diagaosed diabetes and those with evidence of probable coro-
but lower in black hy ive than in nor ive subjccts nary heart disease and adjusted for exercise and alcohol intake.

status was also greater in blacks than in whites.

The cumulative frequency plot (Fig. 1) shows the ethnic
difference in the distribution of interventricular septal thickness.
Only 32% of white men but 53% of black men had an interven-
tricular septal thickness >10 mm. These ethnic differences are
even more marked in women: 14% of white women and 38%% of

Table 2. Age-Standardized Prevalence of Electrucardiographic Tall R Waves and Mean Blood Pressure and Echocardiographic Measures
Comparing Normotensive and Untreated Hypertensive Subjects

Normotensive Subjeets

Untreated Hypertensive Subjects

Men Women Men Women
White: Black [ White Black p White Black P White Black
(=28 (a=WKNH Valee* (n=260) (n=169) Vaue* (n1=49) (=46 Valie* (=24 (=69

Tall R waves (%) s u <00t 0 ? <0001 9 bl 1} 8
Systotic BP (mm Hg) 120 121 u7 123 <0401 146 148 8 144
VST {mm) 98 0.1 93 9.8 <0.001 105 10.7 9.7 02
PWT (mm} 95 95 90 94 <000t 10.1 103 91 94
LVEDD (mm) a7 366 <0001 432 435 479 “S5 <000 430 423
LVESD (mm) 330 314 <0001 %0 2.1 <0.001 338 305 <00H 280 06
LVMI (gm?®) 848 6 73 2 383 838 90 76
RWT 040 041 041 042 <045 041 045 043 046

*Blacks versus whites; p values > 0.05 are not shown, Abbreviations s in Table L.
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the four gender/ethnic groups. These correlations were reduced,
but not significantly, when body size was accounted for.
Interventricular septal thickness was significantly higher
in blacks than in whites for each blood pressure category
(p = 0.05) (Fig. 2). This ethnic difference persisted ard was
enhanced for categories of daytime ambulatory blood pres-
sure (p = 0.007). However, the slope of the relation between
blood pressure and wall thickness was not different in the
two ethnic groups {p = 0.7 for interaction test). Rest systolic

gure .
septal thlclmeﬂﬂ (IVS) by ethnic gmup Sqnuns = whites; circles =
blacks.

This did not appreciably alter the ethnic differences in any of
these variables.
h and ECG of

blood p act d for 4% of the variance in inter-
ventricular septal thickness in hypertensive men (p = 0.2)
and 8% of the variance in hypertensive women. Mean
ambulatory systolic bland pressure accounted for a further
7% of the variance in both men and women (p = 0.09). The

between grap

left ventricular hypertrophy. For both white and black men,
interventricular septal thickness and left ventricular mass index
were significantly higher in those with tall R waves on the ECG
compared with subjects who had normal findings on the ECG
(Table 3). This difference was not observed for cavity dimension.

Relation between body size and echocardiographic vari-
ables. In both genders, body size-adjusted interventricular septal
thickness was consistently and S|gn|ﬁcanlly hngher in blacks than
whites (p < 0.05), and cavity d ificantly lower in

b blood p and interventricular scpta!
thick were much weaker in normotensive subjects.
Discussion

Explaining mortality differences—the population ap-
proach, We believe that this is the first community-based
study to assess the relation between blood pressure and related
cardiac disease in black and white populations. Other surveys
have studied either clinic (12-15,17,33) or employed (5,16,34)

blacks than in whites (apart from the body mass index and height
adjustment in women) (Table 4).

Relation with rest and ambulatory blood pressure. Rest
blocd pressure was positively correlated with interventricular
septal thick jor wall thick left ventricular mass
index and relative wall thickness in all gender and ethnic
groups. The gest carrelations were g ly with mea-
sures of wall thickness (Table 5). The high correlation between
blood pressure and left ventricular mass index in women
presumably reflects the strong correlation between blood
pressure and both interventricular and posterior wll thickness.
Nighttime ambulatory blood pressures correlated significantly
with echocardiographic variables in woinen but not in men. l.cit
ventricular end-diastolic di ion did not 1
with any measure of rest or ambulatory blood pressure in any of

fations or have yet to report (35). A clear understanding

of why black people of African descent have a higher mortality

from conditions associated with increased blood pressure

d with white p can only be gained by

examining representative samples of these populations, not
just those perceived to be at high risk (36).

Ethnic differences in directly measured echocardiographic
variables. Wall thick are g Hly greater in
blacks than in whites, and cavity measures are either smaller
(in men) or similar (in women). Similar to other reports {14),
we show that the ethnic differcnce in interventricular septal
wall thickness is grater than that for posterior wall thickness.
Although these mean values are within the clinical normal
ranges, and the ethnic difference in mean values are relatively
small, we show that this small ethnic difference in mean values
reflects a sub ial population shift in the distribution of wall

Table 3. Relation Between Meaa Age-Adjusted Echocardiographic Variables and Electrocardiographic

Tall R Waves by Ethnic Group (men only)

Whites Blacks
Normal Tal R Narmal Tall
ECG Waves ECG R Waves P
(n=232) (n=19) Value* (n=179) (n=49) Value*
VST (mm) 1.1 109 <001 n3 109 < 00§
PWT (mm) 9.7 103 9.7 104 <ihm
LVEDD (mm) 473 488 463 6.9
RWT 042 043 043 0.45
LVMI (g} 855 .9 <0001 86.2 972 < 000t

*Subjects with narmal findings on the electrocardiogram (ECG) versus those with 1all R waves within ethnic group;
pvalues > 0.05 are not shown. Normal ECG excludes subjects with Minnesota codes 1-1 o 1-3, 3-1 10 4-3, 5-1 to 33 and

7-1; other abbreviations as in Table 1.
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Table 4. Age-Adjusted Mean Indexes of Body Size and Interventricular Septal Wall Thickness and

Left Ventricular End-Diastolic Diameter Adjus
Mass Index and Height*

d for Indexes of Weight, Budy Surface Arca, Body

Men Women
Whites Whites
{n = 252 Valuet (n = 284)
Wizight (kg) 8 < U 675
Height m) 173 < 160
FSA {m') 193 < b 170 < 0001
HMI (kg/m) 263 Kk < 0.001
IVST adjusted for
Weight (mm) 100 w3 < BUs 45 95 <405
BSA (mm) uy 1.3 ~ IS 93 9% w0
BAL (mm) (i) {1 s 28 < 003
Height (mm) 04 03 TS 99 <DL
LVEDD adjusted for
Weight (mun) 2.7 4003 ~ 435 427 <008
BSA (mm) 477 405 R UI 4306 28 <005
BMI {mm) anr d0.3 RNITI 434 27
Height (1am) 77 R < O 433 33

*Excludes trcated hy
indes; BSA = budy surf;

thickness, so that a far greater proportion of black people will
have greater than normal values compured with whites. It is
precisely those proportions of people in the high normal
ranges of risk that account for population differences in
morbidity and mortality (36). In general, the closest relation of
rest and ambulatory blood pressure with echocardiographic
measures was with wall thickness in all four gender/ethnic
groups. This suggests that wall thickness is the best micasure of
left ventricular tesponse to changes in bleod pressme when
two different populations are compared.

Body size is a major determinant of left ventricular dimen-
sion (37,38}, and this is acknowledged when calculated left
ventricular mass and directly measured cavity dimension are
indexed for body surface area (14). There are differences in

ertensive subjects. THEueks verus whives povadues > 005 are not shown, BML = body aniss
¢ index: other abbreviations as in Table 1

measures of mean body size in the two cthnic groups, and it
may be body size that governs ethaice differences in echocar-
Jiographic structure, To test this, we further adjusted wall
thickiness and cavity dimension for body size. This adjustment
resulted in consistent ethnic differences in interventricular
septal thickness and left ventricular end-diastolic dimension in
both genders. Imerventricular scptal thickness was greater in
blacks than in whites, and left ventricular end-diastolic dimen-
sien was generally smaller. Therefore, the observed ethnic
difference in wall thickness canuot be accounted for by ethnic
differences in body size alone: in fact, adjusting for body size
enhanced ethnic differences in ventricular structure.

Unlike other echocardiographiv variables, left ventricular
end-diastolic dimension did not correlate with any measure of

Table 5. C
hypestensive subjects)

Between Ech

Ambulatory BP in Whites

and Rest and A

v Systolic Blood Pressures (excludes treated

Ambulatary BP in Blacks

Rest BP Day Night Rest BP Day Night
in Whiles Mh 3-11 am) [REE i Blacks b ¥-1 an) (35 am)
Men
IVST 0300 .24+ 0,304 0.6, am 0.20% .23 -00t
PWT 018 D2 [IRE 005 w14 022 BT 046
LVEDD =0 [0 (213 (] =001 -0.04 -0
[A%5 1 0ld 0.23% 021t 007 [ty 0.2 0237 -012
RWY 045 012 .24t (uth 015 016 0.247 000
‘Women
ST 0.38% [LE%: 0.35% 031 D33 0.26%
PWT 037 034" w2 0.31% 0.26%
1LVEDD &3 -0l =007 011
LVMI 032 027 034 0.37%
RWT 047 254 0,231 .16

*p < 001 p < 0.05. tp < HOUL Data for men are based on 73 whites and 78 blacks: those for women on 79 whites and §% blacks. Ahbieviations a3 in Table 1.
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Figure 2. Age-, gender- and body surface area-adjusted mean inter-
ventricular septal thickness (1VS) by rest and daytime ambulatory
systolic blood pressure (hp) (excludes Ireated hypertensive subjects).
Clrcles = whites; squares = blacks,

rest or ambulatory blood pressure in any of the four gender/
ethnic subgroups. Although cavity dimension is smaller in
black hyp than in subjects, in whites,
this cavity di is greater in hyp ive subjects. This
suggests a possible ethnic difference in the structural responses
to hypenensxon (34). This concemnc remodelmg, {ie.,

d wall thick panied by a red in cavity
dimension) has been d d in a smaller study of
hypertensive black Americans (17,39) and is associated with a
higher risk of death from heart disease.

Ethnic differences in derived echocardiographic measures
of left ventricular hypertrophy. We confirm that altho %
relative wall thickness is greater in blacks than in whites, there
is no ethnic difference in left ventricular mass index
(5,12,13,34). Left ventricular end-diastolic dimension is alge-
braically the major determinant in the calculation of left
ventricular mass index, so that a given percent change in left
ventricular end-diastolic dimension will have a substantially
greater effect on calculated left ventricular mass index than a
similar change in wall thickness. Hence, in men, calculated left
ventricular mass is greater in whites than blacks because, even
in healthy normotensive subjects, left ventricular end-diastolic
dimension is much greater in whites. Indexing left ventricular
mass to body surface area, which is also greater in whites,
results in a calculated left ventricular mass index that is no
different in the two ethnic groups. In contrast, black women
have thicker ventricular walls than white women, with no

JACC Val. 24, Nu. 6
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Relative wall thick was g |ly greater in |

sive than in normotensive subjects, but this difference was

greater for blacks than whites. Again, examination of directly
d indexes will di ate why this is so.

Reasons for persistent ethnic differences in echocardio-
graphic measures of left ventricular hypertrophy. We show
that ethnic differences in wall thickness persist when age, body
size and even blood pressure are taken into account, but rest
blood p may not adequately ch: the burden of
blood pressure that the heart is exposed to. However, we
demonstrate that wall thickness is greater at similar levels of
both rest and ambulatory blood pressure in blacks than in
whites. Although ambulatory blood p g lly corre-
late more closely with echocardiographic variables, they are
little better lhan rest measures at explaining the variation in
left i 1! phy. The praportion of the variance in
wall thich lained bulatory blood p was
stronger when hypertensive subjects were examined but not as
high as in other studies (33), perhaps because others have only
examined selected hypertensive populations. It is therefore
unlikely that beter ch ization of blood pi would
help to account for any mere of th2 variance in wall thickness.
Genetic differences may also account for our findings. Wall
hick is greater in nor blacks than in whites, and
changes in cavity dimension differ by ethnic group.

Conclusions and clinical implications, We conclude that
wall thickness measures, adjusted for body size, may be a better
marker for comparing left ventricular changes associated with
blood pressure in these two ethnic groups than derived mea-
sures, which may not take into account population differences
in left ventricular structure and response to increased blood
pressure. We suggest that directly measured echocardio-
graphic variables should be reported as well as derived mea-
sures when different ethnic groups are compared. Wall thick-
nesses were higher in blacks than in whites in both men and
women, and this difference could not be accounted for by
ethnic differences in rest or ambulatory blood pressure. This
patiern of structural change in Tesponse 1o hypencnscon (x.e »
i d wall thick and diminished cavity d ) is

difference in left ventricular end-diastolic di Calcu-
lated left ventricular mass is therefore greater in black women,
but when indexed for body surface area, left ventricular mass
index is again no different in the two ethnic groups.

Derived left ventricular mass index measures have been
validated against necropsy findings (10,26), but the ethnic
breakdown of the original study populations has not been
published. Although calculated left ventricular mass index may
be positively associated with blood pressure within ethnic
groups, the use of this calculated index in comparisons be-
tween ethnic groups may be less hclpful Proportionate
changes in walt thi and chamb do not have
the same effect on calculaled left ventricular mass, and this
may be a problem in comparing blacks, where chamber
dimension is reduced in the presence of hypertension, with
whites, where this dimension is increased,

d with a particularly poor prognosis with regard to
heart disease (17,39). These findings have important clinical
implications when assessing the hypertensive patient of black
Affican descent and deciding when to institute antihyperten-
sive therapy. In view of the increased risk of mortality, it may
be beneficial to institute antihypertensive treatment at a lower
blood pressure threshold in blacks than in whites. The reasons
for the differences in structural response to hypertension in the
two ethnic groups remain to be determined.
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Talbat Walk; to the Family Health Services Authority (FHSA), Community
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munity organizations for advice and publicity; Dr. Adam Timmis of the London
Chest Hospital for his advice; and to all members of the project team.
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