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A modified isometric test to evaluate blood pressure
control with once-daily slow-release verapamil

A. CANTOR, H. GILUTZ, T. MEYER

Abstract Blood pressure at rest is not predictive of round
the-clock values. Blood pressure should therefore
be measured during effort to evaluate hypertension
and its response to treatment. The effect of sus
tained-release verapamil (240 mg taken once a
day) on blood pressure at rest and during isometric
effort was therefore investigated. Overall, vera
pamil reduced blood pressure significantly in 41 of
45 hypertensive patients: the mean systolic blood
pressure at rest (± SD) fell from 151 ± 35 mmHg to
137 ± 13 mmHg (P < 0,001) and the diastolic blood
pressure from 97 ± 21 mmHg to 83 ± 7 mmHg
(P < 0,001), while the systolic blood pressure dur
ing isometric effort fell from 186 ± 23 mmHg to
156 ± 13 mmHg (P < 0,001) and the diastolic blood
pressure from 118 ± 14 mmHg to 95 ± 8 mmHg
(P < 0,001). The simple, inexpensive handgrip
method described is cost-effective and strongly
recommended as an integral part of the evaluation
of hypertensive patients. The combination of a
drug to which compliance is good and a simple
method of blood pressure evaluation should result
in improved effectiveness of treatment in the long
term.

S Atr Med J 1993; 83: 840-842.
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equate control of blood pressure in hypertensive
patients reduces the morbidity and mortality
associated with this condition.'·2 This can be

achieved by a variety of medications. However, appro
priate methods to evaluate the antihypertensive effec
tiveness of these drugs are required. Blood pressure
measurement at rest may be of limited value, since it
does not reflect the fluctuations occurring during every
day physical and mental stress.' Measurement of the
mean 24-hour blood pressure with an ambulatory blood
pressure Holter monitor is probably the best method
available, but it is expensive and can only be used in a
small number of patients. A simple, robust, inexpensive
handgrip enabling blood pressure to be measured dur
ing exercise has been described! This is a convenient
way to monitor medical therapy, identifies latent and
borderline hypertension and is more practical and less
expensive than an isotonic stress test. Verapamil, a cal
cium antagonist, has been shown to lower systolic and
diastolic blood pressure during rest"· and isotonic effort'
when administered in doses ranging from 240 mg/d to
480 m" d. The present study evaluated the efficacy of
sustained-release verapamil (240 mg, taken once a day)
in mild-to-moderate hypertension, using a validated
handgrip protocoL·
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Patients and methods
Forry-five patients (38 male, 7 female, mean age (± SD)
52 ± 9 years) were included in the study. All had mild
to-moderate hypertension (World Health Organisation
class I-II), with a mean blood pressure at rest of 151 ±
35 mmHg sysrolic and 97 ± 21 mmHg diastolic.
Twenty-nine patients were unresponsive to various drug
combinations as judged by diastolic blood pressures
which remained above 100 mmHg at rest, while 16 had
not received any prior medical therapy. Four patients
had coronary artery disease, treated with nitrates and
aspirin, and 5 were non-insulin-dependent diabetics.

Isometric handgrip stress test
The protOcol of isometric (static) handgrip testing has
been described previously< and correlates well with the
widely used isotonic (dynamic) stress test. A hand
dynamometer (Preston Co. CD 704607 Pat.» was used
and the contraction intensity was monitored on a digital
display to determine all the handgrip measurements.
Subjects were seated in a comfonable position and were
instructed to avoid the Valsalva manoeuvre during the
handgrip test. Maximal voluntary contraction (MVC)
was calculated from the mean value of 3 maximal mea
surements.

The handgrip was performed for 90 seconds at 30%
of the patient's own MVC. Blood pressure was mea
sured on the opposite side ID the arm the patient chose
to grip with.

Blood pressure was measured using the same cali
brated mercury manometer (cuff 13 cm wide and 20 cm
long) for all patients. The systolic blood pressure was
recorded according to Korotkoff phase I and the dia
stolic blood pressure according to Korotkoff phase V
(disappearance of sounds). All the tests were performed
by the same physician.

Design
On entry to the study, all patients taking antihyperten
sive medication were told to stop doing so for 1 week.
Blood pressure was then measured at baseline (no treat
ment), 7 (± 1) hours after the initial dose of 240 mg sus
tained-release verapamil (which was taken each morn
ing) (acute response), and 1 week later, 22 (± 1,5) hours
after the last dose (chronic response) _ These mea
surement intervals were based upon pharmacological
data.8-'O Three blood pressure measurements were made
on each occasion in the sitting and standing positions
and at the end of the isometric handgrip test.

Statistical evaluation
All data are presented as mean ± SD. Student's twO

tailed paired Hest was used.

Results
Four patients (9%) were excluded from the study
because higher doses of verapamil or additional medica
tion were required to control their blood pressure. The
results for the remaining 41 are presented in Table I and
Fig. 1.



____________________________-----J~

TABLE!.

Blood pressure (mmHg) and heart rate (/min) before and after treatment'

Sitting Standing

Heart Heart
Systolic Diastolic rate Systolic Diaslolic rate

No treatment 151 ± 35 97± 21 73 159 ± 18 106 ± 9 75
Verapamil

7 h after 1sI dose 137 ± 13 83 ± 8 70 136 ± 14 90 ± 10 74
22 h after last dose 137 ± 13 83 ± 7 75 139 ± 13 88 ± 8 77

"41 patients.

Handgrip

Heart
Systolic Diastolic rate

186 ± 23 118±14 92

158 ± 18 95 ± 7 93
156 ± 13 95 ± 8 95

FIG. 1.

Systolic and diastolic blood pressures (SBP and OBP) in
the sitting (SIT) and standing (ST) positions and during
the handgrip effort test (HG) (NT =no treatment; 7 hours =
7 hours after 1st dose of verapamil; 22 hours =22 hours
after the last dose of verapamil, 1 week later).

Statistically significant reductions in systolic and dia
stolic blood pressures were shown after the first and last
doses of verapamil in all three blood pressure measure
ments.

There were no significant differences between the
first (7 hours after the initial dose of verapamil) and
second (22 hours after the last dose, after I week of
treatment) blood pressure measurements. Blood pres
sures in the sitting and standing position were similar,
but both sitting and standing measurements differed sig
nificantly from blood pressure during the handgrip test
(P < 0,001) (Table I and Fig. 1). The greatest reduc
tions in systolic and diastolic blood pressures were
demonstrated during the handgrip test; diastolic pres
sure was reduced to a greater extent than systolic blood
pressure during all the measurements (P < 0,001). A
slight but not significant slowing of the heart rate was
also observed.

22 hours

200
-------- p < 0.001 --------

----p < 0.001------
HG

~
Cl 175J:
E ST

.s 150 SIT

~
:J ----p < 0.001------

'" 125

~----,
'" HG
~
a. ST

"0
100 STT

0
0m 75

----p < 0.001 ------

-------- p < 0.001 --------

50

hypertensive agents during physical stress (isotonic and
isometric).",o-l4 To the best of our knowledge no other
study has recommended isometric stress testing' as an
evaluation technique in hypertension. This protocol
could be beneficial not only for screening but also for
long-term follow-up. We previously showed an excellent
correlation between maximal isotonic exercise on a
treadmill and isometric handgrip exercise. Measurement
of the diagnostic value showed 98% sensitivity, 78%
specificity and 90% positive predictive value!

Many studies suggest that verapamil is effective in
reducing raised blood pressure at rest, on its own or in
combination with other drugs.' A long-acting veraparnil
preparation was shown to control mild-to-moderate
hypertension effectively, both at rest and during iso
metric effort, with minimal adverse effects. The benefi
cial antihypertensive effect of the drug was the same at 7
and at 22 hours after drug administration. Interestingly,
the maximal effect of verapamil was achieved during
isometric exercise, and it was slightly more effective in
lowering the diastolic blood pressure (Table I, Fig. 1).

These results suggest that the handgrip isometric test
could play an important role in the evaluation of anti
hypertensive treatment. It is simple and can be widely
used on a large number of patients. Other authors'· have
used the handgrip test to evaluate patients with hyper
tension and the effect of antihypertensive drugs. 15

However, the application of the handgrip or isometric
test (which might be berter termed the 'isotonic-equiva
lent method') in the evaluation of antihypertensive
therapy has not been reported to date.

In conclusion, the combination of monotherapy for
hypertension" and a simple method (handgrip) of blood
pressure evaluation could improve the effectiveness of
treatment in the long term and thus lower morbidity
and mortality. It appears to be the most cost-effective
and reliable method currently available for the evalua
tion and follow-up of hypertensive patients,'6 and it has
also been shown to be useful in the evaluation of various
antihypertensive drugs."
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The nutritional composition of South African eggs

P. J. VAN NIEKERK, I. V. VAN HEERDEN

Abstract Satnples of hens' eggs produced throughout South
Africa during the winter and SUIllIIler of 1990 were
analysed for nutrient content to obtain representa
tive values for inclusion in food tables intended
for local use. Proximate analyses and vitamin,
mineral, fatty acid and amino acid detenninations
were carried out on all the samples. When the
analysed values obtained for whole eggs, egg yolks
and egg whites were compared with values listed
in the Research Institute for Nutritional Diseases
food tables, a number of differences were found.
With regard to the inclusion of eggs in diets in
general, the cholesterol content of whole eggs was
found to be 23,5% lower and the total fat and satu
rated fatty acid contents 9% and 10% lower,
respectively, than the listed values.

The eggs were found to be rich sources of pro
tein of animal origin, all the essential amino acids,
thiamine, riboflavin, pantothenic and folic acids,
vitamin B 12 , biotin, vitamin D" vitamin E and
phosphorus. Eggs are readily available and in
expensive and should be included in the diets of
young children, adolescents, pregnant and breast
feeding women, adults, the elderly and particular
ly those ofall ages who are undernourished.

S Air Med J 1993; 83: 842-846.

wre eggs were probably one of the first sources
of animal protein eaten by man, the intake of
eggs has declined steadily in recent years.

Walker et al.' record that egg consumption in the UK
was 4,8 eggs per person per week in 1968, but that this
figure had fallen to 2,9 by 1986. This trend is a direct
result of fears associated with the cholesterol content of
eggs.

The Diet Consensus Panel of South Africa' and the
Steering Committee of the American Hean Association'
have recommended that the inrake of dietary cholesterol
not exceed 300 mgld and that eggs, which according to
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international4 and South African' food tables contain
548 mg cholesterol/lOO g, should only be eaten 2 or 3
times a week.

However, Walker et al.' reported that recent local
studies of workers on egg f?ffi1s who habitually consume
large quantities of eggs, and international short-term
experimental studies, have not been able to produce evi
dence that high egg consumption significantly increases
the incidence of hyperlipidaemia. In view of these find
ings, they asked whether eggs are not perhaps being
'overblamed'; a holistic approach to nutritional recom
mendations should be adopted and no single food or
biochemical should be singled out exclusively, as has
been the case with eggs. Although high serum choles
terollevels must be controlled, the same applies to high
blood pressure, and obesity, physical inactivity and
smoking are all to be discouraged. Medical practitioners
and dieticians should assist their patients to adopt a
common-sense approach to diet and lifestyle. In the
light of the findings of the present study, eggs should
once more be included in a diet rich in unrefined
cereals, fresh fruits and vegetables.

In addition, it is often forgotten that eggs are a very
good source of a large number of nutrients. Egg protein
has a high biological value; the fat in eggs is not as satu
rated as other animal fats and eggs are a rich source of
vitamins and minerals.

In South Africa, the Food Composition Tables pub
lished by the Research Institute for Nutritional Diseases
(RIND) of the South African Medical Research
Council' are the main source of information on the
nutritional compositibn of foods. Unfortunately,
because of a lack of data pertaining to local foods, most
of the information contained in these tables is derived
from sources published in other countries such as the
USA and the UK. As a step towards the goal of obtain
ing reliable South African data, the Egg Board commis
sioned the Division of Food Science and Technology of
the Council for Scientific and Industrial Research
(CSIR) to analyse a series of South African egg samples.
The results of this study are reponed here.

Materials and methods
Egg samples from different breeds of hens (Hi-line, Hi
sex and Amberlink) were taken from 6 different farms
across the country to represent the major suppliers of
eggs in South Africa. Six samples (one from each farm)
were taken during the winter and 6 again in the summer


