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The impact of 4 antihypertensive drug regimens on 
blood pressure (BP) during everyday life stress and 
on BP during experimental stress in the laboratory 
was examined in an open clinical study. Sixty mid- 
dle-aged men with mild-to-moderate essential hy- 
pertension never previously treated were treated 
either with low-dose clonidine (n = lo), oxprenolol 
(n = 20), nitrendipine (n = 20) or enalapril (n = 10). 
Before therapy, all 4 groups did not differ in age, 
weight, degree of obesity, BP at work site and ca- 
sual BP measured in the outpatient clinic. After 6 
months of effective therapy (casual BP within the 
normotensive range), casual diastolic BP was iden- 
tical among the 4 groups, whereas systolic BP was 
lower in patients treated with clontdine or oxpreno- 
lol than in those who received enalapril. A dispa- 
rate pattern of antihypertensive efficacy among the 
4 groups emerged when stress BP was compared, 
with average ambulatory BP higher in patients re- 
ceiving clonidine or enalapril than in those who had 
oxprenolol or nitrendipine. During ambulatory BP 
monitoring, patients treated with oxprenolol had 
the lowest level at each level of physical activity 
and self-reported emotional arousal. During bicycle 
exercise, patients receiving clonidine had the high- 
est increase in systolic BP and those administered 
oxprenolol the lowest, whereas the BP response 
during mental stress was similar among all 4 thera- 
peutic groups. The analysis of the hemodynamic re- 
sponse pattern during mental stress unmasked fur- 
ther disparities. Oxprenolol provoked an abnormal 
hemodynamic response during mental stress tests 
(increase in total peripheral resistance), whereas 
nitrendipine and enalapril preserved the physiologi- 
cal hemodynamic profile (decrease of total periph- 
eral resistance). These data indicate that ambulato- 
ry BP recording combined with assessment of ac- 
tivities and moods at any measurement and 
evaluation of the hemodynamic pattern during ex- 
perimental stress yield a different profile for the ef- 
ficacy of antihypertensive agents. In particular, 
systolic BP during everyday stress and experimen- 
tal stress is differently affected by the various anti- 
hypertensive drugs. 

(Am J Cardiol 1989;63:1333-1338) 

T here is increasing evidence that mild essential 
hypertension is a risk factor for cardiovascular 
morbidity and mortality.’ These epidemiologic 

findings, however, are based on casual blood pressure 
(BP) readings and the relation between the level of ca- 
sual BP and cardiovascular morbid events is not close. 
The lack of such a close relation may be explained by 
the concomitant action of several other risk factors on 
the cardiovascular system besides the increase of BP.2,3 
Because BP is highly variable throughout the day, iso- 
lated measurements of BP only poorly reflect the hemo- 
dynamic load imposed on the cardiovascular system.4,5 
Prospective studies have pointed out that average ambu- 
latory BP monitoring is more predictive of future target 
organ damage in arterial hypertension than office BP 
readings6-I3 The lack of a demonstrated clear and dras- 
tic reduction of cardiovascular morbidity and mortality 
with antihypertensive therapy in mild essential hyper- 
tension might be at least partially explained by the fact 
that these prospective studies only used casual BP as the 
parameter for the hemodynamic load and did not incor- 
porate stress BP measurements.r4 

The current study investigated the impact of various 
antihypertensive monotherapies on BP during daily life 
activities and during experimental stress, at a time when 
all patients were effectively treated according to their 
casual BP. 

METHODS 
Study protocol: One hundred thirty-two Caucasian 

men with mild-to-moderate essential hypertension 
(mean age 44 f 8 years) were recruited from a BP 
screening at the work site and enrolled in the study. 
Secondary causes of arterial hypertension and severe 
cardiovascular complications (World Health Organiza- 
tion stage III) were excluded by routine clinical and 
laboratory examinations. To be eligible for this study, 
patients had to have a casual BP 1140/90 mm Hg but 
<200/ 110 mm Hg at the work site as well as 2 weeks 
later in the outpatient clinic. All BP readings were tak- 
en in a sitting position after 5 minutes of rest with the 
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TABLE I Clinical Data 

Clonidine Dxprenolol 
(n = 10) (n = 20) 

Nitrendipine 
(n = 20) 

Enalapril 
(n = 10) 

random zero sphygmomanometer.15 None of the pa- 
tients had ever received antihypertensivl medication in 
the past or was given any other therapy affecting the 
cardiovascular system. 

Patients fulfilling all inclusion criteria were consecu- 
tively enrolled in this open clinical study and tteated 
either with the centrally acting sympatholytic agent 
clonidine, the adrenoceptor-blocking agent oxprenolol, 
the calcium entry blocker nitrendipine or the angioten- 
sin converting enzyme inhibitor enalapril.16-l* The 
starting dosage for clonidine was 75 pg/day, for oxpren- 
0101 160 mg/day, for nitrendipine 20 m&/day and for 
enalapril 5 mg/day. The dosage was increased stepwise 
to a maximum of 300 pg/day for clonidine, 320 mg/ 
day for oxprenolol, 40 mg/day for nitrendipine and 20 
mg/day for enalapril, if casual BP was not effectively 
controlled (<140/90 mm Hg). 

After 6 f 1 months of ahtihypertensive therapy, am- 
bulatory BP monitoring and psytihophysiologic stress 
testing were performed to determine the efficacy’ of 
antihypertensive therapy on stress BP. Stress BP during 
daily life and during experimental stress was obtained in 
a total of 60 patients (20 patients were given oxprenolol, 
20 nitrendipine, 10 low dose clonidine and 10 enalaprilj. 
The side effects and therapeutic response rate of each 
antihypertensive regimen have been reported else- 
where.16-‘* 

Ambulatory blood pressure monitoring: Agbulato- 
ry BP was assessed using the semiautomatic Remler M 
2000 ambulatory BP recorder (Reniler Corp.) or the 
automatic Physioport system (PAR-Electronic).1g,20 
Both devices measure BP indirectly by the ausculthtory 
technique in which Korotkoff sounds are registered 
from a microphone placed over the biachial artery un- 
der the cuff. BP was measured at intervals of 15 to 30 
minutes during a normal working day. The Remler M 
2000 ambulatory BP recorder provided reproducible 
and reliable BP profiles during customary daily activi- 
ties and was not affe&ed by alerting reactions due to 
the intermittent cuff inflations.7,21 The Physioport sys- 
tem was also found to record ambulatory BP accurately 
during daily activities.lg 
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Age (yrs) 
Weight (kg) 

41 f9 43&5 44*5 45f10 
80f12 82ill 79f7 85flO 

Before therapy 
At work 

Systolic BP (mm Hg) 
Diastolic BP (mm Hg) 

Outpatient clinic 
Systolic BP (mm Hg) 
Diastolic BP (mm Hg) 

14&f 10 156 f 15 153f9 156zt 11 
98f6 99fll 98fll 98ic5 

141fll 143f15 144&9 144flO 
97fll 99fll 97 f 10 98f8 

After therapy 
Outpatient clinic 

Systolic BP (mm Hg) 
Diastolic BP (mm Hg) 

All values are mean & standard deviation. 

125f6 129f10 133 f 11 136f6 
86f6 854~8 87f7 84it8 

The subjects were asked to indicate their level of 
physical activity and emotional arousal with every BP 
measurement as outlined previously.2o In brief, they 
were instructed to rate on a global scale their physical 
activity and self-perceived emotional arousal during the 
3 minutes immediately before the BP reading. Scores 
fdr physical activity were 1 for sitting, 2 for sitting and 
walking, 3 for walking and 4 for moderate activity (for 
example, climbing up stairs). Scores for level of emo- 
tional arousal (being stressed and upset) were 1 for no 
arousal, 2 for a little, 3 for somewhat and 4 for consid- 
erable arousal. 

Experimkntal stress tests: At the end of the study 
period all patients underwent psychophysiologic stress 
testing consisting of an emotional stress test (mental 
arithmetic plus noise) and a physical exerbise t&t (bicy- 
cle exercise with a loo-watt load over 5 mihutes). Both 
stress tests were performed in the morning, after the 
patients had taken their medication. The detailed test 
protocols foi assessment of hemodynamic variables have 
been previously reported. 16-18 In brief,-systolic and dia- 
stolic BP? abd heart rate were recorded every minute 
during a resting period of 15 minutes, as -well as during 
“n emotional stress test and during bicycle exercise ladt- 
mg 5 minutes each. Stroke volume was assessed by im- 
pedance cardiography, and cardiac output and total pe- 
ripheral resistance iKere derived by standard formulas.22 
For each hemodynamic variable, the average of the.2 to 
5 minutes of each stress period was taken as the stress 
yalue and the average of the last 5 minutes before the 
stress period as the resting valtie.‘Cardiovascular ret- 
tions were computed by subtracting the resting value 
from the stress value. Although the accuracy of imped- 
ance cardiography for measuring GardiaG output has 
been questioned, it ,is generaliy accepted that intraY 
individual changes of cardiac output within 1 series of 
experiments can be accurately and reliably determined 
by this. noninvasive technique.22 

Statistics: All data were analyzed on an IBM 308-l 
computer by SAS programs.23 Average ambulatory BP, 
maximal BP and BP at any given level of physical activ- 
ity or self-perceived emotional arousal were calculated 



TABLE II Comparison of Systolic and Diastolic Blood Pressure Responses to Physical and Emotional Stress Tests Between the 
Four Therapeutic Groups 

Clonidine Oxprenolol Nitrendipine Enalapril p Value 

Before stress test 
Systolic BP at rest (mm Hg) 
Diastolic BP at rest (mm Hg) 

Physical stress test 
Systolic BP increase (mm Hg) 
Diastolic BP increase (mm Hg) 

Emotional stress test 
Systolic BP increase (mm Hg) 
Diastolic BP increase (mm Hg) 

119f7 123f9 126f9 127 f 7 NS 
81 f7 82f8 84f6 82f6 NS 

55f22 30f 11 42f12 4ofll <O.ool 
19f7 6f9 5f7 llf9 <0.001 

17f8 21 f 11 21 i 10 21 f8 NS 
163~7 15+6 12f5 14f4 NS 

All values are mean f standard deviation. 
NS = not significant. 

and compared among the therapeutic groups by analy- 
sis of variance. This part of the analysis could not be 
performed in 3 patients receiving oxprenolol, in 2 given 
nitrendipine and in 1 taking clonidine because they did 
not report their activity and mood scores on at least 80% 
of the BP readings. No analysis was possible in all pa- 
tients receiving enalapril because they had not been in- 
structedas precisely as the other patients: Unless other- 
wise specified, mean f 1 standard deviation is used -in 
tables and mean f 1 standard error of the mean in fig- 
ures. 

RESULTS 
The 4 therapeutic groups did not differ in age and 

weight (Table I). Systolic and diastolic BPS at the work 
site (average of 2 BP readings) and in the outpatient 
clinic did not differ significantly among the 4 therapeu- 
tic groups. After 6 f 1 months of antihypertensive med- 
ication, systolic and diastolic BPS decreased within each 
therapeutic group (p <O.Ol and <0.05, respectively). 
Diastolic BP was similar in patients receiving clonidine, 
oxprenolol, nitrendipine or enalapril, whereas systolic 
BP was significantly different in patients treated with a 
vasodilating agent compared with those treated with a 
sympatholytic drug (p <0.02). Casual systolic BP was 

FtGURE 1. Comparison ot average and maximal ambulatory 
blood pressure between w 4 therapeutic groups. 

higher in patients given enalapril than in those adminis- 
tered clonidine or oxprenolol (p <0.05) (Table I). 

A very different pattern emerged when systolic BP 
was compared during ambulatory BP monitoring and 
during performance of psychophysiologic stress testing. 
The average ambulatory systolic BP was significantly 
higher in patients treated with clonidine or enalapril 
than in those who received oxprenolol (p <0.05). Pa- 
tients treated with nitrendipine had an average systolic 
BP similar to those given oxprenolol (Figure 1). When 
we compared the efficacy of these drugs by evaluating 
the average diastolic BP, patients given nitrendipine had 
a significantly lower diastolic BP than those receiving 
clonidine or enalapril (p <0.05). Nearly the same pat- 
tern emerged for both the maximal systolic BP and 
maximal diastolic BP, although no statistical signifi- 
cance was found (Figure 1). Thus, although clonidine, 
oxprenolol, nitrendipine and enalapril reduced casual 
BP to the same level when measured in the outpatient 
clinic, the average ambulatory BP during daily activities 
appeared to be lower in patients treated with oxprenolol 
and nitrendipine than in those receiving clonidine and 
enalaprjl. 

To analyze ambulatory BP readings further, the 
mean of all BP readings at the same level of physical 
activity and emotional arousal was analyzed. We saw 
that the higher the global score of physical activity, the 
higher the systolic BP was (p <O.OOl), and the higher 

(mm H-3) 
1 

(-mM) 
140 P<OOOl 140 

: 
P-0001 

FIGURE 2. Relation between systotic preseure and eelf- 
reported scores ot phyeical activity and emotional arouse1 
in treated hypertensive patient& 
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the self-perceived level of emotional arousal, the higher 
the systolic BP was (p <O.OOl) (Figure 2). In contrast, 
no relation between the scores of physical activity or 
emotional arousal and diastolic BP was observed in this 
cohort of treated hypertensives. When comparing sys- 
tolic BP at each level of physical activity and emotional 
arousal between the clonidine, oxprenolol and nitrendi- 
pine groups, patients given oxprenolol had the lowest 
systolic BP at any given level of physical activity (p 
<O.OOl) and at any given level of emotional arousal (p 
<O.OOl)(Figure 3). Hence, oxprenolol appeared to de- 
crease BP most at any given level of physical activity or 
emotional arousal during ambulatory BP monitoring. 

Systolic and diastolic BPS at complete rest (before 
the performance of stress tests) were not significantly 
different among the 4 therapeutic groups (Table II). 
Physical stress testing produced disparate systolic and 
diastolic BP responses among the 4 therapeutic groups. 
Patients administered clonidine showed the highest sys- 

tolic BP response (p CO.01) and those given oxprenolol 
the lowest increase in systolic BP (p <0.05), whereas 
the nitrendipine and enalapril patients disclosed an in- 
termediate response to bicycle exercise (Table II). The 
response in diastolic BP to physical stress was higher 
among clonidine patients compared with the oxprenolol 
and nitrendipine patients (p <O.OOl). In contrast, sys- 
tolic and diastolic BP responses to emotional stress were 
not significantly different among the 4 therapeutic 
groups, although the increase in diastolic BP in response 
to mental stress appeared to be somewhat higher in pa- 
tients given clonidine or oxprenolol than in those receiv- 
ing nitrendipine or enalapril (Table II, Figure 4). 

When comparing the hemodynamic response with 
mental stress, a disparate cardiovascular response pat- 
tern was observed among the 4 groups (Figure 4). Hy- 
pertensive patients treated with enalapril or nitrendipine 
produced an increase in BP by increasing stroke vol- 
ume, heart rate and, consequently, cardiac output, 

(mm Hs) 
b 

(mm W) 
A 

(m mM) 
I 

(mmm) 
I 

FIGURE 3. Impact of antihyperten- 
sive therapy on systolic pressure at 
identical levels of physical activity 
and of self-reported emotional 
arousal. 

FIGURE 4. Hemodynamic response 
pattern to emotiinal stress in the 4 
therapeutic groups after long-term 
therapy. 
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whereas the total peripheral resistance decreased. A re- 
versed pattern was found in patients treated with ox- 
prenolol, in whom stroke volume declined, heart rate in- 
creased only slightly and total peripheral resistance ex- 
perienced a mild increase. 

DISCUSSION 
In this open clinical study we compared the antihy- 

pertensive efficacy of 4 monotherapies in patients with 
mild-to-moderate essential hypertension. Whereas ca- 
sual diastolic BP was equally decreased in all patients 
from similar pretreatment levels, casual systolic BP was 
slightly higher-but still within the normotensive 
range-in patients treated with sympatholytic agents as 
compared with those given calcium entry blockers or 
angiotensin converting enzyme inhibitors. A disparate 
pattern emerged when ambulatory BP monitoring was 
compared. Clonidine and enalapril did not decrease the 
average ambulatory systolic and diastolic BPS to the 
same extent as oxprenolol and nitrendipine did. Consis- 
tently with the result of ambulatory BP monitoring, pa- 
tients treated with clonidine had the highest systolic BP 
during physical stress test, whereas patients given 
oxprenolol had the smallest increase in systolic BP to 
experimental physical stress. In addition, the oxprenolol 
patients had the lowest ambulatory systolic BP at any 
given level of physical activity throughout the day. 

As long as prospective studies have not clearly point- 
ed out which BP (casual, resting, average ambulatory or 
stress) is the best predictor for target organ damage re- 
lated to hypertension, no final judgment on the antihy- 
pertensive efficacy of any drug can be made. Several 
studies, however, have pointed out that the average he- 
modynamic load imposed on the cardiovascular system 
is the best determinant for the development of cardio- 
vascular complications. 6-13 On the other, repeated inter- 
mittent increases of arterial BP may induce morpholog- 
ic changes in the arterial walls24,25 as well. In accor- 
dance with these experimental findings, a more recent 
study found that the rate and severity of target organ 
damage was more pronounced at any level of arterial 
BP in patients with a high short-term variability.lO 
Thus, the ideal antihypertensive agent should control 
BP at stressful situations in the natural environment 
and attenuate intermittent increases of BP in response 
to mental or physical stress. 

To assess BP during stressful events throughout the 
day, we related self-reported physical activity and self- 
perceived emotional stress to each ambulatory BP read- 
ing. A nearly linear dependency between ambulatory 
systolic BP recordings and self-reported physical activi- 
ty and self-reported scores of emotional arousal had 
been previously found in healthy normotensive subjects 
and in treated hypertensives.20 Whereas the use of a 
complex list of items was found to be impracticable,26 
scoring of physical activities and moods on 2 global 
scores was well accepted and accurately used by study 
subjects.20 Alternatively, a computer-assisted diary was 
suggested and found to be an effective way to monitor 
behavioral states during ambulatory BP monitoring.27 
By analyzing systolic BP related to the level of physical 

activity or emotional arousal, we found that systolic BP 
in patients given oxprenolol was the lowest at any given 
score of physical activity and emotional arousal in com- 
parison with patients receiving nitrendipine or clonidine. 
Consistently, patients taking oxprenolol had the small- 
est increase in systolic BP during experimental physical 
stress when compared with the other monotherapies. 
Thus, psychophysiologic stress testing and evaluation of 
arterial BP during daily life stress provided further in- 
formation on the efficacy of antihypertensive therapy. 

Another aspect of using experimental stress tests for 
the evaluation of antihypertensive therapies is the possi- 
bility for monitoring the hemodynamic response pattern 
during stress testing. The present study demonstrated 
that, although almost the same increase in BP was ob- 
served in all 4 therapeutic groups, the hemodynamic re- 
sponse pattern was quite disparate. The calcium entry 
blockers and angiotensin converting enzyme inhibitors 
preserved the hemodynamic response pattern of the pre- 
treatment status, that is, they decreased total peripheral 
resistance during mental stress, whereas the ,&blocking 
agent oxprenolol provoked an abnormal increase in total 
peripheral resistance during emotional stress. Because 
an overreactive response in BP produced by an in- 
creased total peripheral resistance during stress was re- 
ported to be related to future cardiovascular morbid 
events,28,2g the increase in BP produced by an increase, 
in total peripheral resistance must be regarded as 
abnormal and potentially hazardous. This aspect must 
be taken into account when choosing antihypertensive 
medication. 

REFERENCES 
1. Ramsey LE. Mild hypertension: treat patients, not populations. J Hype&m 
1985;3:449-455. 
2. Kannel WB. Role of blood pressure in cardiovascular morbidity and mortality. 
Prog Cardiooasc Dis 1974;17:5-23. 
3. Sokolow M, Perlhoff D. The prognosis of essential hypertension treated conser- 
vatively. Circulation 1961;23:697-713. 
4. Mancia G, Ferrari A, Gregorini L, Parati G, Pomidossi G, Bertinieri G, Grassi 
G, Di Rienzo M, Podotti A, Zanchetti A. Blood pressure and heart rate variabili- 
ties in normotensive and hypertensive human beings. Circ Res 1983;53:96-104. 
5. Floras JS, Jones JV, Hassan MD, Osikowska B, Sever PS, Sleight P. Cuff and 
ambulatory blood pressure in subjects with essential hypertension. Lance1 
1981:2:107-109. 
6. Perloff D, Sokolow M, Cowan R. The prognostic value of ambulatory blood 
pressure. JAMA 1983;249:2792-2798. 
7. Sokolow M, Perloff D, Cowan R. Contribution of ambulatory blood pressure to 
the assessment of patients with mild to moderate elevation of office blood pressure. 
Cardiouasc Rev Rep 1980;1:295-303. 
6. Sokolow M, Werdegar D, Kain HK, Hinman AT. Relationship between level 
of blood pressure measured casually and by portable recorders Hnd severity of 
complications in essential hypertension. Circulation 1966;34:279-298. 
9. Pessina AC, Palatini P, Sperti G, Cordone L, Libardoni M, Mos L, Mormino P, 
Di Marco A, Dal Palo C. Evaluation of hypertension and related target organ 
damage by average daytime blood pressure. Clin Exp Hypertenr [A] 1985;7:267- ^I. 

10. Parati G, Pomidossi G, Albini F, Malaspina D, Mancia G. Relationship of 24- 
hour blood pressure mean and variability to severity of target-organ damage in 
hypertension. J Hypertm 1987;5:97-98. 
11. Devereux RB, Pickering TG, Harshfield GA, Kleinert HD, Denby L, Clark 
L, Pregibon D, Jason M, Kleiner B, Bores JS, Laragh JH. Left ventricular 
hypertrophy in patients with hypertension: importance of blood pressure response 
to regularly recurring stress. Circulation 1983;68:470-476. 
12. Rowland DB, Glover DR, Ireland, McLeay R, Stallard TJ, Watson R. 
Assessment of left ventricular mass and its response to antihypertensive treatment. 
Luncet 1982;2:467-470. 
13. Drayer JIM, Weber MA, De Young JL. Blood pressure as a determinant of 

THE AMERICAN JOURNAL OF CARDIOLOGY JUNE 1, 1989 1337 



ANTIHYPERTENSIVE EFFICACY 

cardiac left ventricular muscle mass. Arch Intern Med 1983;143:90-92. 
14. MacMahon SW, Cutler JA, Neaton J, Furberg CD, Payne GH. Relationship 
of blood pressure to coronary and stroke morbidity and mortality in clinical trials 
and epidemiological studies. .I Hypertens 1986;4(suppl 6):14-17. 
15. Wright BM, Dore CF. A random-zero-sphygmomanometer. Lancer 197O;J: 
337-340. 
16. Riiddel H, BBhr M, Langewitz W, Schachinger H, Schmieder R, Schulte W. 
Efficacy of long term antihypertensive therapy with enalapril. Nephron 1988, in 
press. 
17. Schmieder RE, Riiddel H, Neus H, Messerli FH, van Eiff AW. Disparate 
hemodynamic responses to mental challenge after antihypertensive therapy with 
betablockers and calcium entry blockers. Am J Med 1987;82:11-16. 
18. Schulte W, Riiddel H, Schmieder R, van Eiff AW. Hemodynamics and 
neurohumoral effects of low-dosed clonidine in mild to moderate hypertension. J 
Cardimasc Pharmacol 1987:l O(suppl 12):J 52-l 56. 
19. Lange&z W, DIihnert A, Riiddel H. Zur ValiditLt der Blutdruckmessung 
eines neuen tragbaren automatischen Blutdruckmefigeriites (PHYSIOPORT). 
Med Welt 1987;38:816-821. 
20. Schmieder R, Riiddel H, Langewitz W, New J, Wagner 0, van Eiff AW. 
The influence of monotherapy with oxprenolol and nitrendipine on ambulatory 
blood pressure in hypertensives. Clin Exp Hypertens [A] 1985;7:445-454. 
21. Par&i G, Pomidossi G, Casadei R, Man& G. Lack of alerting reactions to 

intermittent cuff inflations during noninvasive blood pressure monitoring. Hyper- 
tension 19X5:7:597-601. 
22. Denniston JC, Mahier JT, Crw JC, Cymerman A, Grover RF. Measurement 
of cardiac output by electrical impedance at rest and during exercise. J AppJ 
Physiol 1976;40:91-95. 
23. SAS Institute Inc. SAS User’s Guide, Statistics Version. Fifth ed. Gary, 
North Carolina: SAS Institute, J985:1-956. 
24. Folkow B. Physiological aspects of primary hypertension. Physiol Reu 
1982,62:347-504. 
25. MacLean AG, Bevan RD, Hune WR. Rapid onset of vascular wall synthesis 
with increase in lability of blood pressure in rabbits. C/in Sci 1980;59(suppJ);327- 
329. 
26. Sokolow M, Werdegar D, Perloff DB, Cowan RM, Brenenstuhl H. Prelimi- 
nary studies relating portably recorded blood pressures to daily life in patients with 
essential hypertension. Bib1 Psychiatr 1970;144:164-189. 
27. Van Egeren LF, Madarasni S. A computer assisted diary for ambulatory 
blood pressure monitoring. Am J Hypertens 1988;l:J 79S-185X 
28. Elliot RS, Buell JC, Dembroski TM. The role of CNS in cardiovascular 
disorders. Hasp Pratt 1983;18:189-199. 
29. Keys A, Taylor HL, Blackburn H, Brosek J, Andersson JT, Simonson E. 
Mortality and coronary heart disease among men studied for 23 years. Arch 
Intern Med 1971;128:201-214. 

1338 THE AMERICAN JOURNAL OF CARDIOLOGY VOLUME 63 


