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ABSTRACT 

The relative importance of systolic (SBP) versus diastolic blood 
pressure (DBP) and other combinations ofSBP and DBPin the prediction of 
stroke have been re-examined in a long term cohort study of 10,541 men and 
women aged 45-64 in West Scotland. 

During a mean follow-up of 11.6 years 1, 616 deaths occurred, among 
which 160 (9.9%; 80 male, 80 female) were due to stroke. 

In a multiple logistic regression (MLR) model the predictive values of 
SBP, DBP, mean arterial pressure (MAP), mean arterial index (MAl) and 
pulse pressure (PP) were examined in relation to stroke mortality after 
adjustment for age, body mass index (BMI), casual blood glucose, serum 
cholesterol, and cigarette smoking at entry. All blood pressure measures 
were associated with stroke mortality; in females the risk of stroke mortality 
was more strongly associated with DBP; in males SSP and DBP have the 
same predictive influence on stroke mortality and the MAP and MAl have 
stronger associations with it than either SBP and DBP. PP is associated with 
the least excess risk in both genders. 
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Blood pressure is the most potent risk factor for the 
development of stroke. 1·5 Although both the systolic 
and diastolic components of blood pressure are recog
nized predictors of stroke risk,"'" whether SBP or DBP 
is the more important risk indicator still remains con
troversial. 

In the follow-up study of a cohort healthy popula
tion of 10,451 middle aged men and women for eleven 
years we have re-examined the predictive value of 
several combinations ofSBP and DBP measurements, 
made at entry to the study. for stroke mortality. 

The assumption that DBP is the most important 
predictor of cardiovascular morbidity from hyperten
sion is supported by the fact that essential hypertension 
is associated with an increase in peripheral resistance 
which is manifested chiefly by a rise in DBp."·III This 
viewpoint however. has been questioned�·ll-[7 and for 
cerebrovascular disease two epidemiological 
investigations,,·I" have favoured SSP as the strongest 
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MATERIALS AND METHODS 

Subjects 
The population sampling frame and methods of the 

midspan study have been described in detail by Hawth
orne, et aI.IY.," The population of this cohort study 
comprised 10,541 (78% response rate) men and 
women in the towns of Renfrew and Paisley, Scotland, 
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Blood Pressure and Stroke Mortality 

Table J. Systolic and dinslolie blood pressure, mean ate rial pressure, mean arterial index, pulse pressure and 
standard normal deviate by age group, for men who survived and who died of stroke after 10·14 years or rolIow·up. 

Alive at the End of Study Died of stroke 
Age 
(yr) No. of Mean Standardized No. of Mean standardized 

Cases (SD) Normal Devi. (SD) cases (SD) Normal Devl. (SD) 

Systolic Blood Pressure 
45-49 1084 142.0(19.9) -0.0·1(0.99) 3 i45.7(40.1) 0.17(1.99) 
50-54 1063 144.8(21.2) -0.03(0.98) 15 154.9(25.8) 0.44(1.20) 
55-59 904 147.1(21.8) -0.08(1.01) 33 166.9(28.5)"" 0.82(1.32)000 
60-64 748 151.9(22.5) -0.09(0.92) 29 166.3(29.4)0 0.52(1.24)0 

OinsloHc Blood Pressure 
45-49 1084 85.2(19.9) -0.01(0.99) 3 95.3(18.5) 0.78(1.43) 
50-54 1063 85.0(12.2) -0.05(0.97) 15 90.4(15.5) 0.38(1.23) 
55-59 904 84.9(12.9) -0.06(0.98) 33 96.0(17.5)000 0.78(1.33)000 
60-64 748 84.6(13.3) -0.05(0.98) 29 90.0(16.4)0 0.35(1.22)0 

Mean Arterial Pressure 
45-49 1084 104.1(14.1) -0.01(0.99) 3 112.1(25.4) 0.55(1.79) 
50-54 1063 104.9(13.8) -0.04(0.97) 15 111.9(18.5) 0.45( 1.30) 
55-59 904 105.6(14.6) -0.07(0.97) 33 119.0(20.0)000 0.85(1.33)'" 
60-64 748 107.0(14.8) -0.07(0.97) 29 115.4(19.5)0 0.47(1.28)0 

Mean Arterial Index 
45-49 1084 123.1(16.6) -0.01(0.99) 3 128.9(32.7) 0.34(1.95) 
50-54 1063 124.9(17.1) -0.04(0.98) 15 133.4(22.0) 0.45(1.27) 
55-59 904 126.4(17.8) -0.08(0.97) 33 143.0(23.8)"00 0.83(1.30)"00 
60-64 748 129.5(18.1) -0.08(0.95) 29 140.9(24.1)000 0.51(1.27)000 

Pulse Pressure 
45-49 1084 56.7(14.1) -0.00(0.99) 
50-54 1063 59.8(16.3) -0.00(0.99) 
55-59 904 62.2(16.1) -0.06(0.96) 
60-64 748 97.3(17.4) -0.07(0.95) 

o p<0.05, ... p<O.Ol. ... p<O.OOl 

aged 54-64 years old. They accepted a single general 
health examination between 1972 and 1976; in this 
Sludy their mortality experience has been followed to 
January, 1986. 

Examination 
The baseline examination in 1972-76, included 

measurement of height and weight with the subject in 
indoor clothing and without shoes. Adiposity was 
expressed as BMI which was calculated as weight (kg) 
divided by square height (m). Blood samples were 
collected in the afternoon and evening. A IO m!. causal 
sample of venous blood was taken without venous 
stasis arid glucose was determined (using whole blood) 
by the measurement of oxygen consumption. 21 Serum 
cholesterol was determined by autoanalyser.22 SBP 
and DBP were measured seated using the London 
School of Hygiene and Tropical Medicine 
sphygmomanometer" with a bladder of 12x22 cm. 
DBP was taken as the disappearance of the fifth 
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3 50.3(23.0) -0.45(1.62) 
15 64.5(13.5) 0.28(1.22) 
33 70.5(18.7)0 0.43(1.11)" 
29 76.2(19.7)0 0.41(1.08)0 

(Comparing "deceased" with "survive") . 

Korotkoff sound. Observers had been trained to mea
sure blood pressure, using a special tape recording, in 
order to reduce bias and observer variation. 24 Monthly 
mean blood pressures in each observer were compared 
with group means to ensure quality control. Cigarette 
smoking sta1us was assessed by a standard 
questionnaire.25 

Mortality and Follow-up 

The population was'f1agged at the National Health 
Service Central Registry and deaths have been re
ported monthly. Causes of death have been classified 
using the Eighth Revision (1972 to 1978) and the Ninth 
Revision (after 1979) of the International Statistical 
Classification of Disease, Injuries and Cause of Death 
(ICD).2. The ICD codes for stroke are the same in the 
8th and 9th revision. The comparability ratio, for the 
change of classification from the Eighth to Ninth 
Revision used in this analysis, was estimated as 1.043 
for cerebrovascular mortality by the Registrar General 
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Tuhle H. Syslnlic l.ll1d diaslulic blood pressure, lIlenn llrlcri:d pres..;tlrc. IIll'an arterial index and pulse prcs . .'itIrc and 

standard norllml dC\'ialc by u/.:c grollp. fur women willi sunh'cd and whudicd ur strokc liner 10-14 years or rollow-up. 

Ali,,·c at the End ofStlldy Died 01" stroke 

Age (yrl NII.llr l\'Ican (So) SlamJardized No. of l\'Ican (SO) Standardized 
Cnscs Normal Devi. Cases Normal DC\li. 

(SD) (SD) 

Systolic Bloud Pressure 

45.41) 13(1.1 139.3(11.3) (1.f11l(I.l)II) 7 141.3(21.2) (I.U9( I.U() 
5(1-54 141(1 1-J·L9(22.1J) II.UII( I.UII) 10 )47.H(25.2) 11.13(1.11) 
55-59 1263 ISI.O(lS.II) ·II.l)5(U.Y7) 18 163.11(25.4)' lU2(O.99)· 
(,0·6-1 11411 157.11(24.7) -U.1I4(U.98) 45 163.7(25.1) 0.23( 1.01l) 

Dillstulic U100d Pressure 

-'5-49 13113 81.7(12.3) 11.0 I( I.UII) 7 82.6(16.2) U.1I8( 1.31) 
50-54 14�O S3.6(12.S) O.OO( !.IK) 10 H-I.2( 11.6) O.04(U.Y2) 
55-59 12()) 85.1(13.2) -1I.02(U.Y7) IR 88.9(14.3) 11.26(1.05) 
(,II·fi...t 1140 S(d( 13.2) -0.03(0.Y7) 45 95.9(15.5)'" 0.64(1.11)'" 

MCIlII Arlcrilll Pressure 

�5-�9 13113 IOO.Y(14.0) II.UU( 1.1111) 7 102.1(10.5) 11.09(1.65) 
5U-54 1410 IW.I( 14.0) U.UO(O.99) 10 105.4( 15.2) 0.U9( 1.113) 
55-59 1163 107.1(15.7) -().f)�(().IJX) IX 113.0(16.6) 0.37( 1.1l3) 
6(j·6-l 1140 1111.0(15.7) -U.O�(II.YR) �5 lIX.5(16.1J)' ... O.4I)(I.U(})··� 

l .... le:ln Arlerial lndex 

45-49 l31J3 120.1(17.3) 0.(11)1 1.111)) 7 121.7(18.3) U.09( 1.00) 
50-54 1·1}0 124.51 IH.3) U.I)I)( 1.(111) II ) 116.6( 19.9) 0.1I(1.0Y) 
55-5Y 1163 129.0( 19.9) -U.1)5(ll.n) I� 138.3(20.0) 0.41 (I.U2) 
60-6� 1140 133.5(19.1) -IU)4(O. Y8) �5 1�1.1(211.4r 0.34(I.UI)' 

Pulse Pressure 

�5··19 13113 57.6(15.7) 11.1111(11.99) 7 SR. 7( 15.2) 1I.5R( 1.47) 
51)-54 1410 01.3(17.1) ·11.111 (I.U I) 10 63.0(17.') 1I.14( 1.06) 
55-59 1203 05.1'(11).7) -(1.05(0.96) 16 74.0(20.1 ) 1J.37( 1.(3) 
60-(i� 114U 70.4( IY.O) -0.01(11.96) 45 67.8(IY.6) -0.16(11.99) 

• P <(J.OS. •• p <I).HI. "** p <0.0111 (Companng "deceased" With "survive") 

for Scotland27 
During a mean follow-up of 11.6 years (range 

10-14),1,616 (961 male and 655 female) deaths occur
red, among which 160 (9.9%; 80 male and 80 female) 
were caused by cerebrovascular accident (ICD-9 codes 
430-438). Deaths from causes other than stroke have 
been excluded from this analysis. 

Analysis 
The blood pressure variables examined in relation 

to stroke mortality in this study included: SBP, DBP, 
PP (SBP-DBP), MAP (2/3 DBP + 113 SBP) and MAl 
(113 DBP + 213 SBP). 

As SBP and DBP and derived combinations of them 
differ in both range and variance and also depend upon 
age and gender, they were transformed to give an 
age-gender-adjusted standardised normal deviation 
(SND) for each individual. This was done by subtract
ing the age-gender-specific mean and dividing by the 
age-gender-specific standard deviation, as in the 

15 

Whitehall Study. 28 Forexample, for a male in the 45-49 
age group the SND for SBP is calculated as follows: 

SND for SBP = 

Observed SBP-mean SBP for males aged 45-49 

Standard deviation of SBP for males aged 45-49 

The SND indicates the degree to which an indi
vidual's pressure (whether SBP, DBP, MAP, MAl or 
PP) deviates from an age-specific mean in standard 
deviation units. These differences provide a direct 
method for comparing the power of these five measures 
of blood pressure to predict stroke mortality. If the 
hypothesis that no difference between the DBP and 
SBP and derived combinations of them in individuals 
dying of stroke is true, we would expect the average 
difference in those subjects to be close to zero. Signifi
cance was assessed by a paired T-test for the difference 
between each component of blood pressure and DBP 
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Blood Pressure and Stroke Mortality 

Table III. Mean (SO) stuDdard normal deviates adjusted for age for systolic (SBfJ) and diao.;tolic 
pressure (UBP), mean arterial pressure (MAP), mean arterial Index (MAl) nnd plusc pressure 

(PP) and their difference with DBP by 10-14 year mortnlity outcome, in men and women. 

Blood Male Female 

Pressure 

Components Alive at the 
Died of Stroke 

Alive at the 
Died oCStrokc 

End of Study End of Study 

No. of cases 3799 80 5126 80 
SBP -0.05(0.96) 0049(1.28)'" -0.02(0.98) 0.22(1.00)'" 
DBP -0.04(0_98) 0.57( 1.29)'" -0.01 (0.98) 0.25(1.17)'" 
MAP -0.05(0.97) 0.58(1.33)'" -0.02(0.98) 0.26( 1.11)'" 
MAl -0.05(0.96) 0.53(1.31)'" -0.02(0.98) 0.24(1.06)'" 
PP -0.03(0.96) 0.17(1.12)" -0.02(0.97) 0.23( 1.00)' 

SBP-DBP -O.OI(O.RO) -0.08(0.86) -0.01 (0.79) -0.03(0.91) 
MAP-DBP -0.01(0.38) 0.01(0041) -0.01(0.39) 0.01(0.43) 
MAI-DBP -0.01(0.6-1) -0.04(0.69) -0.01(0.64) -0.01(0.73) 
PP-DBP 0.01(1.31) -0.40(1.43)" -0.01(1.25) -0.02(1.49) 

Two sample I-test values for persons who died compared 10 persons alive at the end of the 
study and paired (-lest (0 comp'lfc lhe difference belween Ihe mean of each component 

of blood pressure and diaslOlic pressure from zero: • p<O.05. "'p<O.Ol. ···p<O.OOl. 
Age-ndjusted mean standnrJ normal devintion by averaging five year nge-group. 

and by a two sample T-test for the difference between 
blood pressure in persons who died compared to 
subjects who were still alive after 10-14 years. 

In order to examine the contributions of SBP and 
DBP and derived combinations of them, as well as 
calculating adjusted estimates of relative risk as the 
standardised odds ratio (SDR) of stroke mortality, 
MLR analysis (BMDP PLR29) was used, to allow for 
potential confounding factors. 30 

The possible interaction of cardiovascular risk fac
tors with SBP, DBP, and various combinations of SBP 
and DBP as predictors of death from stroke was also 
examined in males and females separately. 

SBP, DBP, and the derived MAP, MAl and PP, 
age, BMI, serum cholesterol and casual blood glucose 
were entered as continuous independent variables. 
Current cigarette smoking habits were entered as a 
dichotomous variable. 

Because of differences in the usual range of values 
for SBP, DBP, MAP, MAl, and PP and since the 
magnitude of the coefficients is affected by the variance 
of the characteristic, & direct comparison of the logistic 
.function coefficients is not appropriate to determine 
the relative predictive strength of each blood pressure. 
In order to put all the coefficients on the same scale, the 
coefficient is multiplied by the stnndard deviation of 

Table IV. Univariate logistic regression coefficients and odds ratio of cerebrovascular disease 
mortality on various components of blood pressure in 10-14 years follow-up by gender. 

Mule Female 

Blood Pressure 
Component Odds 

Z-Tcst 
Logistic Odds Z-Test 

coefficient Rutio Coefficient Ratio 

Systolic SP 0.030 1.93 6.9"· 0.019 1.59 4.7"· 
Diastolic BP 0.042 1.71 5.7'" 0.039 1.67 5.P·· 

Mean Arterial Pressure 
(DBP+PP/3) 0.043 1.85 6.S··· 0.034 1.69 5.3 .... 
Mean Arterial Index 
(2'SBP+DBP/3) 0.037 1.92 7.0' ., 0.D25 1.63 5.0 .. •• 
Pulse Pressure 
(SBP-DBP) 0.030 1.64 4.9 ...... 0.015 1.32 2.6·· 

Walker-Duncan evaluation of logistic parameters (139). Thc approximate relative risk (standardized 
odds ratio) for a chnnge in the risk fuctor by an amount equal 10 its slan<1ard deviation . 
• P<O.5, ... p<O.01 .••• p<O.OOl 
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the variable, and then exponentiated. This gives the 
odds ratio associated with a change of one standard 
deviation in the continuous variables of interest. 31 

RESULTS 

Table I and II and Figure 1 indicate the relationship 
of age and gender to blood pressure measurements. In 
survivors at follow-up the expected age related gra
dients of SBP, MAP, MAl and PP, at entry, is seen in 
each category for both males and females. This rela
tionship is stronger for females than males. In persons 
who died from stroke the mean SBP, MAP and MAl 
levels, at entry, were widely separated and approx
imately parallel in males and females in the younger age 
groups and closer, or overlapped at lower levels, in 
older males. Males who died from stroke at follow-up 
showed higher pressure levels at entry, except for PP 
which was higher in females in age groups 50-59. In 
survivors, entry DBP was lower in females than males 
up to the 55-59 age group. In males who died from 
stroke, there was no consistent relationship between 
the DBP level and age, while in females higher levels 
were associated with advancing age. Overall the mean 
values for SBP, DBP, MAP, MAl and PP at entry, 
were significantly greater for those dying of stroke than 
for survivors after 10-14 years. The most marked 
age-specific differences were for males aged 55-59 and 
60-64. But for MAP and DBP the mean values were 
very high for younger ages also. 

The mean SND values showed a similar pattern to 
the blood pressure component but no consistent in
crease with increasing age. The mean SND for SBP, 
DBP, MAP and MAl were all significantly greater for 
those dying of stroke than for those still living at the 
time of follow-up. In women who died from stroke the 
overall age-standardised normal deviations for DBP 
were slightly greater than SBP, MAl, MAP, and PP 
(Table III). In men who died from stroke the overall 
SND for SBP were slightly greater than DBP and PP 
but there is nothing to suggest SBP was a better 
predictor of stroke death than MAP or MAL Women 
dying of stroke have a DBP that deviates from the mean 
for their age-adjusted group to a small and not signifi
cantly greater extent than does their SBP, MAP, and 
MAL In women DBP was significantly better than PP. 
Men dying of stroke have a SBP, MAP and MAl that 
deviates from the mean for their age-adjusted group to 
a small and not significantly greater extent than does 
their DBP. 

Tables IV and V show the results of using the logistic 
model to predict IHD mortality. First the SBP, DBP, 
MAP, MAl and PP were studied separately as predic
tors of stroke mortality, without adjustment for other 
main cardiovascular risk factors (Table IV). The logis-
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Figure 1. Average of systolic, diastolic, mean arterial pressure, mean 
arterial index and pulse pressure at initial examination by gender. 

tic coefficients for SBP, DBP, MAP, MAl and PP each 
showed a strong relationship with stroke in both gen
ders. The odds ratios are largest for SBP .alld MAl in 
men followed by MAP and OBP.lil -woiJWfi the odds 
ratio is highest for MAP foil owed by DW and MAl, 
whereas PP is associated with the least associated risk in 
both genders. 

It is conceivable, although unlikely because of the 
strength of the relationship, that the association of 
elevated blood pressure with increased risk of stroke 
mortality derives at least in part from fad/)fs related 
both to blood pressure and to the risk of stroke 
mortality. This was assessed by including age, serum 
cholesterol, blood glucose, BMI and cigarette smoking 
habits in the logistic regression. The results (Table V) 
indicate that SBP, DBP, MAP, MAl and PP are all 
potent independent predictors of stroke mortality, 
after allowing for the effects of other risk factors. 

The SBP provides an indication of the relative 
contribution of each component. The fact that all 
components of pressure contribute to the risk of stroke 
mortality is very likely due to the high correiation 
between SBP and DBP. Thus, although each of the five 
blood pressure measures was found to show a strong 
relationship to the risk of stroke after adjustment for 
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Table V. Multiple logistic coefficients and standardised odds rutio of systolic (SUP) nnd diastolic blood pressure 
(DBP). mean arterial pressure (MAP), mean arterial index (MAl), and pulse pressure (PP) for 10·14 years mortality 
from stroke by gender and single snp, DBP, MAP, MAlo; PP and both SOP and DOP. 

Blood Male Female 
Pressure 

, Variables LOgIstic Odds Z-Test Logistic Odds Z-Tesl 
Coefficient Ratio Coefficient Ratio 

. ---: 
Single Component of Blood Pressure 

SIlP 0.027 1.81 5.91:" 0.015 1.44 3.40' " 
DBP 0.045 1.78 6.03 ..... 0.044 1.78 5.25 .... 

MAP 0.043 1.86 6.50 .... 0.035 1.72 4.90'" 

..- MAl 0.035 1.85 6.30 .. •• 0.023 1.57 4.12" · 
pp 0.020 1.39 3.20·· 0.005 1.10 0.77 

Both Systolic and Diastolic Uloud Pressure 

SSP 0.015 1.39 2.42' 0.001 1.02 0.24 
DBP 0.027 1.41 2.58' 0.044 1.78 5.25"" 

./ " 
The approximate relative risk (odds ratio) for a change in the risk factor by an amount equullo lIS siandard dcvmtlOll. 
� p<0.05, .. p<O.OI, 
... ·P<O.OOI 
80 deaths in 5,232 females and 79 death in 3,900 mules. 

, 

otlier·risk factors, further joint a�alysis of the SBP and 
DBP measures is required to determine which measure 
has the most influence. Interpretation of the results at 
the foot of Table V is focused on the analysis which 
indud.es both SBP and BBP. Although major changes 
were noted in the predictive strength of these adjusted 
factors compared to the resultsshown for only SBP and 
DBP analysis, the overall results are' the same, In 
females SBP was not a statistically significant predictor 
'ilt. strok"A�ath and there was an interaction between 
DB!,' :and ?-/le .. However, DBP in males, (SOR 1.41; 
p<Q.001), shows the same predictiye risk for stroke 
d��ih as SBP,'(SOR 1.39; p<O:OO�l, For females, DBP 
(SOR 1.78; p<O.OOI) i�,a better predictor of stroke 
deaths (han SBP (SOR 1.02; p=0.78). 

, . . DISCUSSION 

!3oth SBP an, d DBP are recognized predictors of 
stroke risk6? but many authors have considered the .. .. . 
di�.stoliccomponent to be the most important. Recent
ly this view has peen questioned. The purpose of the 
present analysis was to examine the comparative pre
dictivy strength of each component of blood pressure in 
males and females separately. The results, as in most 
other ,s\udies,'·?,)2,)) suggest that the risk of stroke 
death is signifi�antly and independently related to the 
level of antecedent casual Qlood pressure and is prop
ortional t9, the ;blood pressure level. The risk of in
cmase�,stroke mortality appeared to be related even to 
a,,/\ingie, causal .blood pressure determination made 
dmjng the initial health examination, despite the effect 
of.!ability, diurnal variaton, artifacts of measurements 

18 

(obese arm, technical errors, digit preference and 
other sources of variation)4) and the response to 
therapy.l 

The SNDs, calculated according to the Whitehall 
Criteria28 provide an estimate of the capacity of each 
component of the blood pressure to predict those who 
were at high risk of stroke death in the total population 
under study. On the whole, there was no significant 
difference in predictors of stroke mortality between 
DBP and SBP, MAP or MAl for both genders and PP in 
men. Generally, an examination of the mean SND for 
all blood pressure variables in men reveals a larger 
deviation for SBP, MAP and PP than for DBP. MAP 
and MAl did not predict stroke deaths any better than 
the SBP, although they were generally better than DBP 
or PP. The observation that MAP and DBP and MAl 
and SBP as single measures predict stroke mortality to 
the same extent may derive from the fact that MAP and 
MAl are combinations of both SBP and DBP and 
reflect the effect of DBP and SBP respectively. 

There is nothing to suggest MAP is a better predic
tor than MAl in both genders. It is also consistent with 
the hypothesis that a combination of the blood pressure 
components do not make a greater contribution than 
either alone. 

Multivariate analyses indicated that in females, 
when SBP and DBP are analysed either separately or 
together, D BP was found to be a stronger predictor of 
stroke mortality than SBP. In males, when SBP and 
DBP were analysed separately and simultaneously the 
SBP and DBP showed essentially the same predictive 
accuracy for stroke. 

Another way to examine the possibility that both 
components of the arterial pressure contribute in de-
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pendently to the risk is to determine if prediction of 
stroke mortality is better achieved by employing a 
combination of both SBP and DBP values rather than 
either alone. The logistic regression analysis revealed 
that in males both MAP and MAl are better predictors 
than SBP or DBP alone; there was no significant 
difference between MAP and MAl . In women, MAP 
and MAl were not better than DBP alone but achieved 
more than SBP alone, and MAP achieved more than 
MAl. 

We conclude that the general concept that DBP is 
more important than SBP as a predictor of stroke death 
is supported by data in women, while in men SBP and 
DBP predict stroke mortality to a similar extent. 

The results of this study provide no support that SBP 
should be given more consideration than DBP when 
used as an epidemiological tool or in ordinary practice 
for predicting stroke mortality. 
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